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Abstract 

Poor quality diets and malnutrition are pressing global problems, particularly affecting rural 

women and children in low- and middle-income countries (LMIC). In Timor-Leste, child and maternal 

adequate dietary intake is a serious challenge compounded by seasonal food insecurity. Women’s 

empowerment is an underlying determinant of nutrition, however, this social construct is often not 

examined through a gender relations lens. 

This PhD research investigates child and maternal dietary quality and its relationship with 

women’s empowerment in agriculture among smallholders in rural Timor-Leste. The research was 

guided by three aims: (A1) to examine the dietary quality and food security of children 6–59 months old 

and their mothers; (A2) to investigate the relationship between measures of empowerment in 

agriculture and household food production on child and maternal dietary diversity; and (A3) to explore 

household gender relations and decision-making on livestock production and animal-source foods 

(ASF) acquisition and consumption. 

The research was conducted among 200 households in four villages in Baucau and Viqueque 

districts between 2017-18. A mixed-methods methodology was applied in an explanatory sequential 

design. Two quantitative studies, Phase 1, examined longitudinal 24-hr dietary recalls and their cross-

sectional relationship with indicators from the Abbreviated Women’s Empowerment in Agriculture 

Index (A-WEAI). A qualitative-dominant study, Phase 2, thematically analysed 33 semi-structured 

interviews, complemented with A-WEAI responses.  

The findings showed that maternal dietary indicators and secondary schooling were associated 

with children's dietary quality outcomes, yet women's diets were outstandingly poor. Seasonality 

predicted the intake of ASF, and mothers displayed preferential ASF allocation patterns to children 

(A1). Moreover, A-WEAI metrics were positively associated with maternal dietary diversity, while the 

associations were more modest among children. Producing a wider variety of crops and animals was a 

correlate of children’s diets. The results found small gender gaps in production decisions, assets 

ownership, and income control (A2). However, despite reports of joint ownership and decisions on 

livestock sale and ASF purchases, interviews identified husbands as the final decision-makers. Women’s 

unequal bargaining position seemed influenced by social norms and household concerns over rice 

security (A3).  

This investigation was undertaken among smallholders with limited access to material 

resources, and where the agency of Timorese women in agriculture emerged as a significant factor in 

the achievement of dietary quality outcomes, in turn, vital for their children. While A-WEAI measures 
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found high empowerment levels and positive associations with dietary indicators, qualitative interviews 

revealed how women’s ability to access ASF was limited by asymmetric decision-making power. 

Therefore, mixed-methods seem useful, and arguably necessary, to understand the contextual 

significance of empowerment processes regarding nutrition. 

Gender- and nutrition-sensitive policies and programmes in rural Timor-Leste and other LMIC 

may help improve child and maternal dietary quality by supporting women’s empowerment and 

secondary education, promoting households’ access to nutrient-rich foods, and integrating a gender 

relations lens in their design to allow nuanced understandings of how gender influences food security 

and nutrition. 
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1.1. Introduction 

Poor quality diets and malnutrition are pressing global problems, particularly affecting rural 

women and children in low- and middle-income countries (LMIC) (Food and Agriculture Organization 

of the United Nations [FAO] et al., 2020; Global Nutrition Report [GNR], 2020). Globally, one in nine 

people are undernourished, while indicators of dietary quality, such as minimum dietary diversity, are 

substantially lower for children living in poor households – those experiencing poverty in terms of 

monetary wealth and access to goods, in rural areas, or with less-educated mothers (GNR, 2020). Diets 

of poor quality are a leading contributor to the multiple outcomes of malnutrition, which include 

stunting, wasting, micronutrient deficiencies, and overweight and obesity (FAO et al., 2020). 

Consuming poor quality diets and resulting malnutrition are not personal choices but associated with 

inequality and inequities in food systems (GNR, 2020). Nutrient adequate or healthy diets are not 

affordable or accessible to many people. The cost of a healthy diet exceeds national average food 

expenditures in most countries of the Global South, such as for 1.9 billion people in Asia (FAO et al., 

2020). Additionally, many nutrient-dense foods such as vegetables, fruits, and animal-source foods 

(ASF) are not easily traded nor stored in rural and remote areas, particularly when access to markets is 

limited, for which populations often rely on self-production for their intake (Hoddinott et al., 2015; Ruel 

et al., 2018). Among these foods, ASF are of particular interest due to a strong association between their 

consumption and child growth, suggesting that low ASF intake is correlated to early childhood stunting 

(Grace et al., 2018; Headey et al., 2018). ASF are key components of dietary diversity and a marker of 

quality in diets, particularly in LMIC (Shapiro et al., 2019). Timor-Leste has one of the lowest Gross 

Domestic Product (GDP) per capita in Southeast Asia (World Bank [WB], 2021), and in this post-conflict 

nation, adequate child and maternal dietary intake, as well as stunted growth, are a serious challenge 

amongst rural agricultural communities and compounded by seasonal food insecurity (Bonis-Profumo 

et al., 2019).  

Women’s empowerment is a recognised underlying determinant of child nutrition in LMIC 

(Richards et al., 2013; Taukobong et al., 2016), and gender inequalities shape women’s ability to 

effectively care for themselves and their children as well as maintain food security (Burroway, 2016). 

Between 1970 and 1995, over half of the global reductions in the prevalence of underweight children 

were due to improvements in the empowerment of women (Smith & Haddad, 2000). Empowerment 

has traditionally been investigated through proxy indirect measures such as employment and 

education, however, there have been increased efforts to directly measure empowerment through 

decision-making and assets control indicators (Malhotra & Schuler, 2005). In rural agricultural settings, 

the empowerment of women has been shown to influence their access to and control of productive and 
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financial resources as well as their ability to exercise agency over these to achieve dietary and other 

wellbeing outcomes (Galiè et al., 2019). Yet, this highly contextual social construct of empowerment is 

not often examined through a gender relations lens, which involves situating women within the 

relations of power that they are embedded in (Kabeer, 1994). While income poverty and rurality are 

identified among the strongest social inequities that mark the nutritional status and diets of children 

(FAO et al., 2020; GNR, 2020), intra-household gender relations can mediate aspects of child nutrition 

and health (Richards et al., 2013). Issues around food security and nutrition have been previously 

examined in Timor-Leste (Belo et al., 2015; da Costa et al., 2013; Fanzo et al., 2017; Provo et al., 2017), 

however, the relationship between women’s empowerment, gender relations and nutritional outcomes 

has been insufficiently addressed. This thesis examines child and maternal dietary quality and explores 

the importance of gendered social determinants of child nutrition, such as women’s empowerment in 

agriculture and gender relations, as potential mediators of dietary quality achievements in rural Timor-

Leste. 

This chapter introduces the key issues addressed in this PhD research, concerning the dietary 

quality of children and their mothers in LMIC and its linkages with agrarian livelihoods and women’s 

empowerment in low-resource rural settings. The chapter then presents a discussion of these key topics 

in relation to Timor-Leste, the setting for this research. In this discussion section, I consider aspects of 

food insecurity, livestock rearing, and ASF consumption as well as provide an overview of child and 

maternal malnutrition. I also highlight important issues affecting gender in agriculture and women’s 

empowerment in Timor-Leste. The chapter then presents the research question, aims, and objectives 

guiding this multi-disciplinary social investigation, and discusses the significance of the research. I 

conclude with a description of an outline of the thesis. 

1.2. Key issues in dietary quality, agricultural livelihoods and women’s 

empowerment 

1.2.1. Child and maternal nutrition and dietary quality in low- and middle-

income countries 

In LMIC, women and children living in rural areas and smallholder households are more likely 

to face food insecurity and malnutrition (FAO et al., 2020; GNR, 2020; Sinclair et al., 2019). Child and 

maternal undernutrition is the leading risk factor for disability-adjusted life-years lost in LMIC (GBD 

2017 Risk Factor Collaborators, 2018) and it is estimated that undernutrition caused 45% of all children’s 

death globally in 2011 (Black et al., 2013). Children suffering from sustained undernutrition and 
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micronutrient deficiencies in the early stages of life, particularly during the first 1,000 days from 

conception until two years of age, are at higher risk of developmental and neurocognitive consequences 

as a result (Black et al., 2013; Victora et al., 2021). Micronutrient deficiencies occur when diets lack 

essential minerals and vitamins, such as iron, iodine, Vitamin A, and zinc, and can result in long-term 

health consequences and compromise intellectual development during childhood (Victora et al., 2008). 

The consequences of chronic malnutrition or stunting tend to be irreversible and are a marker of social 

inequalities (de Onis & Branca, 2016). Stunted growth affects the propensity to diseases, as well as future 

school performance and income generation (Dewey & Begum, 2011; Victora et al., 2008). Women who 

were undernourished as girls are also more likely to deliver low birthweight children, who in turn have 

greater chances to become stunted, affecting future generations (Victora et al., 2008). The impact of 

stunting poses a serious challenge for the development of human capital in LMIC (Victora et al., 2008; 

Victora et al., 2021), especially for those nations where rural smallholders constitute a substantial 

proportion of their inhabitants.  

In aggregate, poor dietary intake is the main global cause of mortality and morbidity (GBD 2017 

Diet Collaborators, 2019). Children often become stunted once they start weaning at around six months 

of age, a period when breastmilk alone is insufficient to meet their nutritional needs and when 

complementary foods are introduced in their diets (Imdad et al., 2011). Complementary feeding is a time 

of high vulnerability, typically covering six to 24 months of the child’s age. This period contributes 

significantly to the high prevalence of malnutrition in children under five years of age (<59 months), 

concentrated globally in LMIC (Bhutta et al., 2013; Smith & Haddad, 2015; Victora et al., 2021), as 

inadequate dietary intake is one of its direct causes. At two years, children transition towards 

consuming a similar diet to adults in their household. Moreover, maternal inadequate nutrient intake 

before and during pregnancy as well as during lactation can affect their infants’ and own nutritional 

status, resulting in the intergenerational consequences of undernutrition (Victora et al., 2021). Outside 

of pregnancy and lactation, women of reproductive age, those 15-49 years old, have similar nutrient 

requirements as adult men, except for iron, yet women require a more nutrient-dense diet due to often 

eating fewer calories (Torheim & Arimond, 2013).  

Nutritious diets require sufficient quantity and quality of foods. A key dimension of dietary 

quality is nutrient adequacy, and quality can be measured through the diversity, balance, and 

composition of diets (Ruel et al., 2013). Dietary quality is multi-dimensional because, in addition to the 

adequate ingestion of micronutrients, high-quality diets are characterised by a balanced intake of 

macronutrients -protein, carbohydrates, and fats, and moderation in the consumption of certain foods 

(FAO & FHI360, 2016). Dietary diversity, a measure of the number of foods groups consumed, is a strong 
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predictor of dietary quality (Ruel et al., 2013). This indicator has been shown to reflect micronutrient 

adequacy among vulnerable populations such as children (Arimond & Ruel, 2004; Moursi et al., 2008; 

Working Group on Infant Young Child Feeding Indicators [WGIYCFI], 2006) and women (Arimond et 

al., 2011; Martin-Prével et al., 2015; Martin-Prével et al., 2017; Torheim et al., 2010) and is associated with 

child nutritional status (Arimond & Ruel, 2004; Rah et al., 2010; Sawadogo et al., 2006; Steyn et al., 

2006). A key component of dietary diversity is the intake of animal-source foods (ASF) (Shapiro et al., 

2019), which are rich in amino acids that are often lacking among many children in LMIC (Victora et 

al., 2008). The World Health Organization (WHO, 2010) indicator for micronutrient adequacy among 

children 6-23 months, minimum dietary diversity, has a threshold of four food groups over seven and 

such cut-off is likely to include at least one ASF and one vegetable or fruit in addition to a staple food. 

ASF are those derived from livestock, fish, and insects, either farmed or wild caught, and provide a 

variety of micronutrients that are difficult to obtain in adequate quantities from plant-source foods 

alone (Murphy & Allen, 2003). ASF are considered appropriate for feeding children and supporting 

maternal diets due to their high-nutrient density. Consuming small amounts of ASF has the potential 

to improve the nutritional adequacy of carbohydrate-dense diets prevalent in resource-poor settings 

(de Bruyn et al., 2018; Leroy & Frongillo, 2007). Additionally, ASF are rich in bioavailable iron (heme) 

that is easier to absorb compared to iron found in vegetables (non-heme) (Grace et al., 2018). Therefore, 

ASF play an important role in supporting the nutritional adequacy of children’s and women’s diets 

among resource-poor populations in LMIC and can result in improved health outcomes (Grace et al., 

2018).  

However, as discussed in the next section, other social and economic factors can impact 

improved dietary quality in agricultural settings.  

1.2.2. Linkages between agriculture, poverty and rural women  

The principal purpose of agriculture is to produce food in order to meet the nutrient and caloric 

requirements of humans (Darrouzet-Nardi et al., 2016). Broadly understood, agriculture comprises 

cropping and livestock, fisheries, and aquaculture, as well as forestry systems. Agriculture is the leading 

productive sector for rural populations in most LMIC, and a major source of livelihoods through own 

production for household consumption and market sale, as well as a source of wage labour (FAO, 2015). 

Poor populations often rely on agriculture for their livelihoods, making agriculture key to hunger and 

poverty alleviation policies and programs (Ahmed et al., 2007). Rural areas of LMIC experience extreme 

poverty disproportionately with an estimated 78% prevalence (WB, 2015). Additionally, while the 

globalisation of food systems presents economic opportunities in the agricultural sector among LMIC, 
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this process is accompanied by an increased risk of deeper poverty levels and marginalisation among 

smallholder farmers (FAO et al., 2020). This pattern of rural deprivation is common across regions and 

manifested through higher child malnutrition among rural areas in almost every country for which data 

are available (FAO et al., 2020). Poverty often begins with poor health and nutrition, particularly at an 

early age, resulting in a vicious cycle where ill health, poor nutrition, and hunger are intertwined with 

income poverty (Black et al., 2013). Thus, agriculture, rural poverty, and malnutrition are interrelated, 

often reflecting the gendered nature of social and economic relations (FAO et al., 2020). 

Acknowledgment of these links has generated a renewed interest in agricultural policies and programs 

aimed at improving food insecurity and malnutrition among smallholders (Ruel et al., 2018), which “is 

driven by the increased recognition of the importance of agriculture for food security, dietary quality 

and nutrition” (Carletto et al., 2015, p. 945).  

Rural women perform roles as agriculture producers, income generators, food providers, and 

caregivers within their families, for which they are considered the custodians of household food security 

and nutrition (FAO, 2011). In LMIC, women supply 43% of all agricultural labour on average, rising to 

almost 50% in the Southeast Asia region, and make an essential contribution to this sector and rural 

enterprises (FAO, 2011). Moreover, rural women comprise two-thirds of the world’s more than 600 

million resource-poor livestock keepers (Thornton et al., 2003). Smallholders often consume most of 

their own production, suggesting that decision-making over crops, animals, and the use of income 

generated through their sale can contribute to dietary quality and improved nutrition. However, food 

and non-food resources are not necessarily pooled equally within households, with different 

preferences by male and female members who distribute these according to their bargaining power 

(Alderman et al., 1995; Hoddinott & Haddad, 1995; Quisumbing, 2003; Quisumbing & Maluccio, 2003). 

Women tend to spend additional income on food, children´s education, and health care, while men 

tend to spend income on personal items (WB, 2007). Hence, gender relations can affect the allocation 

of resources, but how these then impact the level of wellbeing of individuals within households requires 

further assessment (van den Bold et al., 2013). For example, sociocultural factors such as household 

dynamics or inequalities in intra-household food allocation might influence ASF intake among children 

and women in LMIC (Gittelsohn & Vastine, 2003).  

Thus, the nature of gender relations and how gender relations and the empowerment of women 

may affect nutrition outcomes, particularly among rural households, deserves exploring. 
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1.2.3. Women’s empowerment and relationship with nutrition and diets 

The empowerment of women has also been identified as an important underlying factor for the 

improvement of nutrition outcomes in LMIC (Burroway, 2016; Taukobong et al., 2016). Women’s 

empowerment can be measured through indirect indicators such as education and income, as well as 

through direct indicators such as decision-making power (Malhotra & Schuler, 2005). For instance, 

Smith and Haddad (2000) estimated that 43% of the global reductions in the prevalence of underweight 

children between 1970 and 1995 were due to improvements in women’s secondary education and 12% 

to women’s status relative to men’s. When combined, these two measures of empowerment accounted 

for over half of the total underweight improvements for that period. Since 2000, research in LMIC using 

multiple empowerment indicators, which have become more sophisticated over time, have found 

positive associations between these indicators and improvements in child dietary and nutritional 

outcomes, as shown by multiple literature reviews (Carlson et al., 2015; Cunningham et al., 2015b; Kumar 

et al., 2018; Smith et al., 2003; van den Bold et al., 2013). However, these findings caution that the 

associations vary by country, as well as across different dimensions of empowerment, due to the fact 

that empowerment is a complex and multi-dimensional social construct (Agarwal, 1997). Kabeer (1999) 

identified three empowerment dimensions: agency to enact decisions, access to the resources that 

enable making decisions, and achievements as the manifestations of the exercise of agency. Multiple 

indicators can be found on these dimensions for the distinct domains of a women’s life, such as 

engagement in politics, labour participation, family decision-making, and the exercise of reproductive 

rights (Ibrahim & Alkire, 2007). Moreover, a recent review pointed to the methodological weaknesses 

of many studies assessing the relationship between empowerment and nutrition in LMIC, such as 

limitations in study design leading to inconclusive evidence for the various pathways between women’s 

empowerment and child nutrition and inconsistent use of empowerment metrics across studies 

(Santoso et al., 2019). This review suggests that further investigations are required to clarify the 

relationship between women’s empowerment and child nutrition, including the selection of context-

specific indicators of empowerment as the importance of each domain is bound to a given setting 

(Santoso et al., 2019).  

Women’s empowerment is also a widely agreed pathway in agriculture livelihoods and programs 

to improve nutrition outcomes (Gillespie et al., 2012; Gillespie et al., 2019; Herforth & Harris, 2014; 

Kadiyala et al., 2014; Ruel & Alderman, 2013; WB, 2007). Since the development of the Women’s 

Empowerment in Agriculture Index (WEAI), which measures the empowerment of women in the 

agricultural sector through a standardised multi-dimensional index (Alkire et al., 2013), and of its 

abbreviated version (Malapit et al., 2017) further described in Chapter 2 and 3, the breadth and depth 
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of the analytical work assessing the role of empowerment as a mediator or mitigator of nutritional 

achievements has expanded rapidly (Ruel et al., 2018). The WEAI and the Abbreviated Women’s 

Empowerment in Agriculture Index (A-WEAI) versions measure the empowerment of women in 

relation to men’s in five domains: production, resources, control, leadership, and time, through 10 

(Alkire et al., 2013) and six indicators (Malapit et al., 2017), respectively. Multiple studies, mostly in 

South Asia and Sub-Saharan Africa, have found positive associations between WEAI measures with 

child and/or maternal dietary indicators (Galiè et al., 2019; Gupta et al., 2019a; Gupta et al., 2019b; Larson 

et al., 2019; Malapit et al., 2013; Malapit et al., 2015a; Malapit & Quisumbing, 2015; Quisumbing et al., 

2021; Sraboni & Quisumbing, 2018; Yimer & Tadesse, 2015). For example, a study in Nepal found that 

women’s autonomy in production and hours worked improved maternal and children’s dietary diversity 

(Malapit et al., 2013), while in Tanzania, the time use domain was not significant for the same outcome 

measures yet the assets domain was associated with greater odds of women and children consuming 

ASF (Galiè et al., 2019). In aggregate, these studies demonstrate that the correlates between measures 

of empowerment in agriculture and nutrition outcomes are context-specific and vary across cultures 

and groups. In addition, agriculture-based empowerment indicators might incur potential trade-offs 

(Quisumbing et al., 2021). For instance, agriculture as a source of food production and income might 

interact negatively with women’s empowerment, such as through increased agricultural work demands, 

which might compromise child and maternal nutrition outcomes (Gillespie et al., 2019; Rao et al., 2019).  

In summary, three interrelated issues comprising dietary quality, agricultural livelihoods, and 

women’s empowerment in agriculture are investigated in Timor-Leste, a LMIC in Southeast Asia. This 

PhD research investigates multiple aspects of women’s empowerment in agriculture as a likely 

mediating pathway to achieve child and maternal dietary quality outcomes in the context of agrarian-

based livelihoods in rural Timor-Leste. The relationship between dietary quality and measures of 

empowerment in agriculture is particularly relevant to women who base their livelihood on agricultural 

activities, as decisions and control over resources, for instance, might influence the dietary composition. 

This research complements quantitative statistical analyses with qualitative methods to investigate and 

contextualise the findings on this relationship. The current state of knowledge on agriculture, nutrition, 

and gender issues in the Timor-Leste context is discussed below. 

1.3. Key issues in agriculture, nutrition and gender in Timor-Leste 

Timor-Leste became an independent country in 2002, emerging as the first new sovereign state 

of the 21st century, after four centuries of colonial Portuguese rule and twenty-four years of Indonesian 

occupation and internal conflict. During the occupation, about one-fifth of the country’s population 
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were killed and many more were displaced (Kiernan, 2008). This history has resulted in institutional 

fragility compounded with deficient basic infrastructure and facilities that are key to understand its 

current situation as a Least Developed Country (United Nations [UN], 2021). Considered a post-conflict 

nation, Timor-Leste is one of the poorest in Southeast Asia with 42% of its 1.2 million population living 

below the poverty line in 2014 and affecting almost half of the rural population (Ministry of Finance 

[MoF] and WB, 2016). This small agrarian country has weathered harsh episodes of oppression, internal 

displacement and a double colonisation, which likely further marginalised its rural population.  

1.3.1. Food insecurity, agriculture-based livelihoods and animal-source foods 

(ASF) 

Agriculture is the main livelihood activity for 71% of the Timorese population (General 

Directorate of Statistics [GDS] & United Nations Population Fund [UNFPA], 2016), yet seasonal food 

insecurity and malnutrition are widespread including pervasive child and maternal micronutrient 

deficiencies (da Costa et al., 2013). It is estimated that 36% of the population suffers from chronic food 

insecurity (Integrated food security Phase Classification [IPC] Global Partners, 2019). Timor-Leste’s 

agricultural sector is mostly based on subsistence production, characterised by low productivity in 

crops, livestock, and fisheries, difficulties in accessing markets due to poor infrastructure and 

compounded by high weather vulnerability and climate change threats (Bonis-Profumo et al., 2019). 

This half-island nation relies heavily on food imports to meet its needs and has a large production gap 

(WB, 2018), while high post-harvest losses and variable rainfall affect annual production (da Costa et 

al., 2013). The main staples grown are maize, rice, cassava, and sweet potatoes depending on the 

topographical altitude, coffee is the only cash crop grown for the export market, and most farmers 

manage polyculture production systems in plots under one hectare (GDS et al., 2018a). Rice-based 

agriculture encompasses a double narrative where, historically, rain-fed varieties were cultivated for 

subsistence amongst other seasonal staples, while in contemporary times, irrigated rice has become a 

key development objective of agricultural modernisation of this prestige food (Shepherd & McWilliam, 

2011). However, the policy aspiration of rice self-sufficiency is juxtaposed with a steady decrease in the 

area of rice cultivated since 2008 (Fanzo & Bonis-Profumo, 2019). Livestock keeping is an integral part 

of rural life and most households raise several species, however, disease, poor husbandry practices, and 

shortage of protein feed limit their production (Wong et al., 2018). The fishing sector uses very 

traditional techniques and equipment, with low catch and consumption of fish compared to 

neighbouring countries, while aquaculture production remains underdeveloped (López-Angarita et al., 

2019). Despite the approval of the 2017 land law, land tenure in rural communities can be contentious 
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due to the coexistence of customary systems with different titles created under both colonial systems 

(WB, 2018). 

Ownership of livestock is a common livelihood strategy among smallholders, and most rural 

households raise poultry and pigs, followed by cattle, goats, and buffalo (GDS et al., 2018a). Livestock 

are considered cultural and financial assets, and their surplus sale is one of the main sources of cash 

income for farmers (Bettencourt et al., 2015). Animals are sold as a last resort during longer hungry 

periods (da Costa et al., 2013) and hunting wild animals acts as a food buffer for at-risk households 

(Erskine et al., 2015). Many consume their livestock only during traditional ceremonies (Alonso 

Población, 2013; AMSAT International, 2011; Wong et al., 2018), whereas fish is mostly eaten in coastal 

areas rather than other rural areas due to poor road infrastructure and lack of a cold-chain (López-

Angarita et al., 2019). A study in five districts found that the average consumption of meat and fish was 

19.4kg per capita/year, 68% of which was meat, with non-coastal areas consuming almost half of the 

combined intake compared to coastal areas (AMSAT International, 2011). However, ASF were found to 

be consumed unequally with a significantly lower intake among rural mothers (46% vs 74% urban) and 

those without schooling (42% vs 89% with high education) (Ministry of Health [MoH], 2015). These 

suggest the need to further understand the factors affecting lower ASF intake among rural women, who 

experience a higher prevalence of malnutrition when compared to their urban counterparts, as 

described in the following section.  

1.3.2. Nutrition and diets among rural populations 

Despite recent improvements, Timor-Leste has a stunting prevalence among the three highest 

in the world (GNR, 2018). The 2016 Demographic and Health Survey showcased 46% stunting in 

children under five, indicating a diet lacking sufficient energy and essential nutrients, while anaemia 

affected 40% of children 6 to 59 months old (GDS et al., 2018b). Another nationally representative 

survey in 2013 found that 33% were zinc deficient (MoH, 2015), known to be associated with stunting. 

The rate of maternal malnutrition is also among the highest globally (NCD Risk Factor Collaboration, 

2016), with 27% of women of reproductive age underweight and 23% anaemic (GDS et al., 2018b), while 

27% were iodine deficient (MoH, 2015). Disparities in nutrition indicators are significant among rural 

and poorer populations (GDS et al., 2018b; MoH, 2015). Nonetheless, Timor-Leste has progressed 

importantly by sharply reducing child and maternal mortality as well as fertility rates since 

independence (GDS et al., 2018b). It is estimated that 34% of child mortality is linked to poor child and 

maternal nutrition, costing US$41 million annually to the economy (Bagriansky, 2014). This is equivalent 
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to a loss of 1% of GDP, 2% of non-oil GDP and it makes up a quarter of the projected 8% annual growth 

of the country's non-oil sector (Bagriansky, 2014). 

Poor quality diets and protein deficiency are major contributors to malnutrition, while sub-

optimal feeding practices are not only associated with lower wealth quintiles and rural location, but 

also with inadequate care influenced by socio-cultural factors (MoH, 2015). Only 13% of children 6-23 

months old achieved minimum acceptable diet, a composite indicator of dietary diversity and meal 

frequency (GDS et al., 2018b). On the other hand, 34% of those children achieved minimum dietary 

diversity (GDS et al., 2018b), a proxy for micronutrient adequacy, rising to 41% among those aged 24-59 

months (MoH, 2015). However, for women, there are no nationally representative data assessing their 

dietary achievements. Some reports suggest that “food is available in the household but it is not being 

consumed by the most vulnerable groups” as 61% of households have an acceptable Food Consumption 

Score (MoH, 2015, p. 158), a measure of household caloric availability. Yet, there is insufficient evidence 

on how foods are being distributed within households since individual dietary intake data are 

unavailable. Among children, ASF intake is also low. For instance, the Asian regional average for dairy 

consumption among those 6-23 months was 38% (Headey et al., 2018), compared to 26% in Timor-Leste 

(MoH, 2015). Moreover, for children 24-59 months, higher dietary diversity and the intake of an ASF 

has been shown to have a positive association with lower stunting prevalence, and women who made 

decisions on their children’s food intake showcased higher child dietary diversity (MoH, 2015). 

Therefore, there is a need to further understand how child and maternal nutrition as well as dietary 

outcomes can be improved in rural Timor-Leste, specifically in relation to ASF, and to discern the role 

of intra-household decision-making on matters affecting diets. The next section presents relevant 

women’s empowerment and gender issues. 

1.3.3. Gender issues in agriculture and women’s empowerment 

Characterising gender issues in agriculture and women’s empowerment in this setting is 

complex, as patriarchal and collectivist values intertwine (Tam, 2012). Timor-Leste is a society where 

traditional attitudes and gender stereotypes prevail (Niner, 2019). As in many other nations, men’s roles 

are associated with the public sphere and income generation, while women’s roles tend to be framed 

within the domestic domain. The agricultural sector employs the majority of men and women, yet 69% 

of those in waged employment are men compared to 31% of women (GDS & UNFPA, 2018). Most women 

are engaged in agriculture as unpaid workers on top of leading household and family care work that 

result in heavy workloads. Similar to other Southeast Asian countries, men and women work the fields 

together and display balanced gender roles in terms of time allocation in crop production despite 
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performing different tasks (Akter et al., 2016). However, farmer groups and cooperatives have large 

proportions of male members, as male heads of household often assume representative responsibilities 

(Centre of Studies for Peace and Development [CEPAD], 2014), compounded by significant gender gaps 

in access to extension services (Akter et al., 2020). The gender productivity gap1 is estimated at 15%, 

mainly explained by women’s unequal access to farming equipment and hired labour, lower literacy, 

and limited involvement in cash crops and farmers’ groups (Gavalyugova et al., 2018). Moreover, land 

tenure is generally inherited through the male lineage, which excludes most women from land 

ownership and dispute resolution processes, as those are solved through the customary justice system 

prevalent in rural areas and of patriarchal culture (CEPAD, 2014).  

Nonetheless, social markers of women’s empowerment can present mixed accounts. Despite 

that 34% of women hold parliamentary seats, in 2018 the country was ranked in the lowest quintile of 

the Gender Development Index2 (United Nations Development Programme [UNDP], 2019). Gender-

based educational differentials are greater among rural populations, where 51% of women and 41% of 

men aged 15 and above are illiterate while improving among younger generations (GDS and UNFPA, 

2018). National data from 2016 showed, on the one hand, that 89% of rural married women decided 

alone or jointly on their own cash earnings and that over 90% participated in major household decisions 

(GDS et al., 2018b), both of which are considered empowerment indicators. While on the other, 37% 

experienced intimate partner violence the previous year (GDS et al., 2018b) and 59% did so in their 

lifetime (GDS & UNFPA, 2016). Such high levels of gender-based violence are particularly associated 

with the armed conflict period and characterized by pervasive social acceptability, in a society where 

strong gender hierarchies and conservative Catholic morals prevail that tend to preference male power 

(Niner, 2011). Further, collectivist values often inform personal choices as clan networks and family 

bonds define individuals’ identities. In terms of food-related decisions, meal arrangements are 

considered a women’s domain, with maternal sole decision on foods given to children found to be 

associated with better complementary feeding (MoH, 2015). Yet, the literature in Timor-Leste on the 

relationship between women’s empowerment and dietary outcomes is scant and requires further 

investigation, particularly regarding the linkages between decisions on agricultural-derived resources 

and dietary composition as well as intra-household food distribution. 

 
1 This is women’s productivity in regard to men per hectare of land, where agricultural productivity is measured 
as the average value (in USD) of agricultural output produced per hectare of land. 
2 The GDI is a measure of equality in the Human Development Index, a composite index measuring average 
achievement in three dimensions of human development -a long and healthy life, knowledge, and a decent 
standard of living. Data for the Gender Inequality Index for Timor-Leste are not available. 
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1.4. Research Question and Aims 

This research investigates child and maternal dietary quality and its relationship with women’s 

empowerment in agriculture among smallholders in rural Timor-Leste. The thesis addresses the 

following research question:  

 

Dietary quality is primarily assessed through indicators of dietary diversity (scores and 

minimum achievement) and animal-source foods (ASF) intake, while empowerment is examined 

through the Abbreviated Women’s Empowerment in Agriculture Index (A-WEAI) and a gender 

relations lens. To address the research question, three research aims were identified and accompanied 

with a discrete number of objectives, presented below: 

 

Aim 1 (A1) – To examine the dietary quality of children 6–59 months old and their mothers 

and their food security 

Objectives: 

- Assess child and maternal dietary diversity and ASF intake differentials and food insecurity in 

two agricultural livelihood zones  

- Investigate the role of seasonality in women and children's consumption and allocation of food 

groups 

- Identify individual, household, and agro-ecological characteristics associated with children's 

dietary quality in relation to their mothers' 

Aim 2 (A2) – To investigate the relationship between the women’s empowerment in 

agriculture and household food production on the dietary diversity of children 12-59 months old 

and their mothers 

Objectives: 

To what extent and how is the dietary quality of children 6 to 59 months old 

and their mothers interrelated with women’s empowerment in agriculture in four 

least developed suku of Baucau and Viqueque districts in rural Timor-Leste? 
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- Assess the extent of women and men’s empowerment using the Abbreviated Women’s 

Empowerment in Agriculture Index (A-WEAI) tool 

- Analyse the relationship between the A-WEAI indicators and agricultural production diversity 

on child and maternal dietary diversity scores 

Aim 3 (A3) – To explore gender relations and decision-making on livestock production 

and animal-source foods (ASF) acquisition and consumption  

Objectives: 

- Investigate gender relations in  

o Livestock production, including ownership and decisions on their production and sale  

o ASF acquisition, including control and decisions on income and ASF purchases, and 

o ASF consumption, including sources, intra-household allocation, and meal protocols 

This PhD thesis uses a mixed-methods sequential explanatory research design to assess child 

and maternal dietary quality and understand the role of women’s empowerment through a gender 

relations lens as an underlying factor of dietary intake in rural Timor-Leste. The research was conducted 

among 200 households in four villages in Baucau and Viqueque districts between 2017-18. Two 

quantitative studies (Phase 1) examined longitudinal 24-hr dietary recalls and their cross-sectional 

relationship with indicators from the Abbreviated Women’s Empowerment in Agriculture Index (A-

WEAI). A qualitative-dominant study (Phase 2) thematically analysed 33 semi-structured interviews, 

complemented with A-WEAI responses. The research applies three conceptual frameworks, namely the 

determinants of child and maternal malnutrition, the pathways from agriculture to nutrition, and the 

conceptualisation of women’s empowerment, described in Chapter 2. 

1.5. Significance of the research 

Through an investigation of the dietary patterns among agricultural smallholders where poverty 

and rurality intersect with gender, this PhD research makes three main contributions to the knowledge 

base especially relevant to Timor-Leste and other LMIC.  

First, the dietary quality of women of reproductive age has generally been understudied in LMIC 

compared to that of children (Victora et al., 2021). In Timor-Leste, limited data were available on 

women’s dietary intake when this PhD investigation was designed in 2016, and to the best of my 

knowledge, no published studies or reports had used validated indicators of women’s dietary adequacy. 
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In 2018, a peer-reviewed paper using such measures was published (Wong et al., 2018). Moreover, the 

assessment of child and maternal dietary intake using a single data point, typical in national surveys, is 

of limited comprehensiveness in a setting where food insecurity is seasonal. Thus, understanding the 

seasonality of diets and their composition is critical to support the design of future policies and 

programs aimed at improving dietary practices and food security. Given the agro-ecological diversity 

and tropical climate of this mountainous nation, a deeper knowledge of the contextual determinants of 

dietary diversity and ASF intake among smallholders is of important. 

Second, while the relationship between measures of women’s empowerment with nutrition and 

dietary indicators has been widely acknowledged in LMIC, the contextual specificities in Timor-Leste 

remain largely unknown as the literature examining their interlinkages is scant. Timor-Leste has one of 

the highest child and maternal undernutrition rates globally (GNR, 2018; NCD Risk Factor 

Collaboration, 2016), and understanding which aspects of empowerment need reinforcing to ameliorate 

their dietary quality is crucial to support much-needed nutrition gains. Additionally, this PhD research 

applies a direct measure of the empowerment of women in the agriculture sector, the Women’s 

Empowerment in Agriculture Index (WEAI) in its abbreviated form, particularly relevant to rural 

populations practising agricultural livelihoods. WEAI-based metrics had seldom been used in Southeast 

Asian countries, except for Cambodia (Malapit et al., 2014), at the time of this research design. Since 

then, a qualitative adaptation of the WEAI in Myanmar, Thailand, Indonesia, and the Philippines (Akter 

et al., 2017) and a study in the Philippines (Malapit et al., 2020) have been published. This PhD 

contributes to this emerging body of literature by administering a WEAI tool for the first time in Timor-

Leste, and by examining its relationship with the dietary outcomes of children and women. 

Third, this thesis applied quantitative and qualitative methods to examine women’s 

empowerment and the gender relations that inform intra-household decisions for dietary outcomes. It, 

therefore, contributes methodologically to approaches to understanding these social constructs in a 

relational and situated manner. While the WEAI provides standardised metrics on women’s and men’s 

empowerment in agriculture, qualitative interview data provide localised views of gender relations to 

provide a rich account of how these issues play out amidst agrarian livelihoods. 

This research intends to contribute toward the understanding of the social determinants of 

nutrition in a LMIC and to inform future policy and programmatic outcomes to improve nutritional 

outcomes in rural TL. In addressing the first two key areas, this PhD research applies internationally 

validated indicators of dietary quality, food security, and women’s empowerment in agriculture 

allowing for their comparability across other settings. Most of these indicators have not been applied 

in Timor-Leste prior to this investigation. 
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1.5.1. Brief note on policies and programs 

In Timor-Leste, multiple policies and programs exist aiming to improve food security and 

nutrition, with a strong focus on agriculture given the high prevalence of agricultural-based livelihoods. 

This PhD research was aligned with one particular program (see Chapter 3, Section 3.3). Their 

comprehensive mapping and analysis are beyond the scope of this thesis, yet an overview on the main 

nutrition and agriculture policies and programs was published in the report of “Timor-Leste Strategic 

Review: Progress and Success in Achieving the Sustainable Development Goal 2” by Fanzo et al. (2017), 

as Appendix 5: Policy and program analysis (p. 129-135). I am a co-author of that report and Appendix. 

This thesis ultimately aims to contribute knowledge to improve policy and programmatic effectiveness 

to address food security and nutrition. This is addressed in Chapter 8 where I provide some 

recommendations for future policies and programs for Timor-Leste and other LMIC that emerged from 

the results. 

1.6. Thesis outline 

This thesis consists of eight chapters, appendices, and references (Figure 1.1). Chapters 1 to 3 

introduce the research and present the conceptual frameworks and methodology applied; Chapters 4 

to 6 present the results and empirical findings; and Chapters 7 and 8 present the discussion and 

conclusions of this PhD investigation. 
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Figure 1.1 – Outline of the thesis chapters 

In Chapter 1, I have introduced the thesis and provided an overview of the key issues addressed 

to investigate child and maternal dietary quality and its relationship with women’s empowerment in 

agriculture in rural Timor-Leste. These include the importance of dietary quality for the nutritional 

status of children and their mothers in LMIC and the contribution of agriculture-based livelihoods and 

women’s empowerment for improved diets, and I situate these topics in the context of Timor-Leste. I 

also presented the overarching research question and three aims, as well as the significance and 

justification of the research. 

In Chapter 2, I discuss the conceptual frameworks applied, which include the determinants of 

child and maternal malnutrition, the pathways between agriculture and nutrition outcomes, and the 

conceptualisation of women’s empowerment. I also present the theoretical underpinnings of two tools 

Conclusion 

Chapter 1 Introduction 

Chapter 2 Conceptual frameworks 

Chapter 3 Methodology 

Chapter 4 Study 1 

Chapter 5 Study 2 

Chapter 6 Study 3 

Chapter 7 Discussion 

Aim 1 - To examine the dietary quality of children 6–

59 months old and their mothers and their food 

security 

Aim 2 - To investigate the relationship between the 

women’s empowerment in agriculture and 

household food production on the dietary diversity 

of children 12-59 months old and their mothers 

Aim 3 - To explore gender relations and decision-

making on livestock production and animal-source 

foods (ASF) acquisition and consumption 

Chapter 8 
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used to assess women’s empowerment, the Women’s Empowerment in Agriculture Index and the 

Gender Relations Framework. 

In Chapter 3, I describe the methodology used in this multi-disciplinary social research, framed 

under a constructionist epistemology and a mixed-methods sequential explanatory research design. I 

present the research process, including the partners involved, obtainment of permits, and the research 

team, followed by a description of the field sites and their selection process. I also describe the data 

collection methods in relation to the research aims and the analytical approaches undertaken. 

In Chapter 4, I present the first published manuscript addressing Aim 1 through a longitudinal 

study. The study assessed child and maternal dietary quality and agricultural production over the yearly 

seasons and across two livelihood zones examined food security and the characteristics associated with 

children’s dietary quality in relation to their mothers’. The findings provide a detailed account of the 

child and maternal dietary practices and quality in the study sites. 

In Chapter 5, I provide the second published manuscript addressing Aim 2 through a cross-

sectional study. The study estimated the empowerment of women and men in agriculture using a 

quantitative tool and their association with the dietary diversity of children and their mothers, a 

measure of dietary quality. The results provide a characterisation of gender relations in agriculture 

among smallholders and serve as a pilot to examine the relationship between women’s empowerment 

in agriculture and diets in rural Timor-Leste. 

In Chapter 6, I present the third manuscript, accepted for publication, addressing Aim 3 

through a qualitative-dominant study. The study examined gender relations and decision-making on 

the production, acquisition, and consumption of ASF, another key measure of dietary quality. I used a 

gender relations lens to deepen and expand the results from the previous study. The findings provide a 

contextualised account of the women’s empowerment and dietary quality interrelations and highlight 

the value of using mixed-methods.  

In Chapter 7, I interpret the findings and their contributions to the literature by research aim 

and integrate the results from the three studies. I identify the main findings of this PhD investigation 

regarding the research question and analyse their significance in the global literature as well as in the 

theoretical frameworks. I also discuss the overall research strengths and limitations.  

In Chapter 8, I conclude this thesis and review the implications of the findings, including from 

a conceptual and methodological viewpoint. I also outline the key recommendations for policies and 

programs as well as future research opportunities. Lastly, I provide some concluding remarks. 
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To ensure the thesis flow, published manuscripts are presented in the thesis format and a 

citation with a link to the journal is provided. Accordingly, these include changes in the numbering of 

the headings, figures and tables compared to the publications. Supplementary online materials related 

to each publication are located after each article. There is some inevitable duplication within the thesis 

as a result of this structure. Appendices include the ethical approvals, data collection tools, and further 

additional information, and references are presented in a consolidated manner. In addition, the three 

results chapters use American spelling as per the journals’ submission requirements, while the rest of 

the thesis uses Australian spelling. All the photos included in this thesis have the verbal consent from 

their subjects or guardians for their use and were taken by me during fieldwork. 

1.7. Summary 

This chapter presented the key issues addressed in this PhD thesis, involving child and maternal 

dietary quality in the context of agriculture-based livelihoods and women’s empowerment in rural areas 

in LMIC, and introduced Timor-Leste as the research setting. Next, Chapter 2 presents the conceptual 

frameworks informing this thesis. 
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Chapter 2 cover page photo is of several women harvesting the rice fields in Sagadati suku, Baucau in 

June 2018. 
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2.1. Introduction 

This chapter outlines and describes the conceptual frameworks and concepts applied 

throughout this PhD thesis. First, I review the three frameworks applied, and introduce two tools used 

to highlight their theoretical underpinnings. Then, I provide a summary diagram to adequately capture 

the key issues and interrelated factors investigated by the research question posed below.  

 

This is a multi-disciplinary investigation where aspects of nutrition, agriculture-based 

livelihoods, and women’s empowerment intersect. To examine nutrition, I applied the United Nations 

Children’s Fund (UNICEF) (1990) framework on the determinants of child and maternal malnutrition 

and focused on dietary intake and its underlying causes. To examine agriculture-based rural livelihoods, 

I applied the conceptual framework identifying the key pathways from agriculture to nutrition, and 

focused on women’s empowerment as one of the pathways that enable agriculture to contribute 

towards lessening malnutrition (Gillespie et al., 2019; Herforth & Harris, 2014; Ruel & Alderman, 2013). 

Finally, to examine women’s empowerment, I applied Kabeer’s (1999) definition that theorises 

empowerment in three interrelated dimensions: resources, agency, and achievements. I used two tools 

stemming from this conceptualisation, to further assess women’s empowerment in agriculture, the 

Abbreviated Women’s Empowerment in Agriculture Index (Malapit et al., 2017) and the Gender 

Relations Framework (Danielsen & Newton, 2018; Verhart et al., 2016). Given that the three research 

topics are interwoven, these frameworks often overlap in the different studies presented as results 

chapters.  

In this chapter, I provide an overview of each framework, including the rationale for their 

emergence in the field of research in development, and highlight the relevant aspects of their 

components to this investigation. I present a summary diagram comprising the three described 

frameworks that specifically point to the areas of inquiry addressed in this research.  

  

To what extent and how is the dietary quality of children 6 to 59 months old 

and their mothers interrelated with women’s empowerment in agriculture in four 

least developed suku of Baucau and Viqueque districts in rural Timor-Leste? 
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2.2. Underlying determinants of maternal and child malnutrition 

This is the first framework informing the research, focusing on dietary intake and its underlying 

causes. 

Malnutrition is the condition of poor nutrition. Malnutrition can be manifested in the form of 

undernutrition, which comprises stunting, wasting, and deficiencies of essential vitamins and minerals 

or micronutrients; and overweight and obesity (Black et al., 2008; Black et al., 2013). The UNICEF (1990) 

framework of the determinants of maternal and child undernutrition conceptualises inadequate dietary 

intake and disease as its immediate individual causes. In turn, three underlying factors at the household 

level affect the nutritional status of children and women, namely household food insecurity, inadequate 

care for mothers and children, and an unhealthy household environment paired with insufficient health 

services. The livelihoods strategies, assets, and activities of households influence these three underlying 

causes (Thompson et al., 2012), where income poverty often prevails (Black et al., 2008). The access of 

communities to the different types of capital and resulting livelihood options and the different elements 

of the food environment, overall frame household access to food and economic resources. Last, basic 

causes of nutritional status include the political, socio-cultural and economic context as well as the 

natural environment and climatic setting that inform policies, institutions and their governance 

(Thompson et al., 2012), which in turn shape the access to capital at the societal and community levels. 

A history of colonization and civil strife, as experienced by Timor-Leste, contribute to the vulnerability 

context that forges the current food system and act as a basic determinant of malnutrition. In other 

words, the root causes of undernutrition refer to structural, institutional, historical, and resource-based 

considerations that then influence the underlying causes (UNICEF, 1990). Figure 2.1 illustrates a later 

version of the UNICEF framework where the role of income poverty is central (Black et al., 2008), 

showing that maternal and child undernutrition is caused by a series of interrelated determinants and 

framed as a manifestation of broader political, social and economic developmental problems. Further, 

recent literature highlights the critical role of inequity as a cause of all forms of malnutrition, 

recognising how “[i]nequities in food and health systems exacerbate inequalities in nutrition outcomes 

that in turn can lead to more inequity, perpetuating a vicious cycle” (Global Nutrition Report [GNR], 

2020, p. 10). 
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Figure 2.1 – UNICEF framework on the determinants of maternal and child undernutrition. Source: Black et 

al. (2008, p. 6), adapted from UNICEF (1990). 

This conceptual framework reflects the multi-sectoral nature of malnutrition and was developed 

as a methodology for the appropriate identification of actions at the household, community, district, 

and national levels to address the immediate, underlying, and basic causes of malnutrition in 

developing countries (UNICEF, 1990). At the centre of this framework is the recognition of food and 

good nutrition as a basic human right, as proclaimed in the Universal Declaration of Human Rights, 

“Everyone has the right to a standard of living adequate for the health and well-being of himself and of 

his family, including food, clothing and housing (…)” (Article 25, paragraph 1) (United Nations [UN] 

General Assembly, 1948). The right to adequate food was enshrined in the 1966 International Covenant 

on Economic, Social and Cultural Rights that, in addition, recognised the fundamental right to be free 

from hunger (Article 11.1 and 11.2) (UN General Assembly, 1966). These were re-emphasised in the first 
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World Food Conference held in 1974 in response to a devastating famine in Bangladesh, with the 

adoption of the Universal Declaration on the Eradication of Hunger and Malnutrition, which 

proclaimed that “Every man, woman and child has the inalienable right to be free from hunger and 

malnutrition in order to develop fully and maintain their physical and mental faculties” (UN General 

Assembly, 1974, p. 2). The elimination of hunger and malnutrition has been a recurrent goal since the 

mid-1970s at the international level. Yet, despite progress in the last almost 50 years, the prevalence of 

child and maternal undernutrition remains unacceptably high, particularly in low- and middle-income 

countries (LMIC) (Black et al., 2008; Black et al., 2013; Victora et al., 2021). Most recently, this global 

goal was articulated in the Sustainable Development Goal (SDG) 2, to “End hunger, achieve food 

security and improved nutrition and promote sustainable agriculture” by 2030 (UN, 2015), and in the 

UN Decade of Action on Nutrition (2016-2025) (UN General Assembly, 2016). Both, call to ending 

malnutrition in all its forms by emphasising actions aimed at improving early life nutrition, diet 

diversity, and food systems. 

While malnutrition is manifested in individuals, the UNICEF (1990) framework articulates how 

the causes of nutritional status might be found at multiple levels, from household to national, and 

simultaneously across various sectors, as seen in Figure 2.1. This PhD research specifically focuses on 

one of the two immediate causes of undernutrition at the individual level, dietary intake, and on care 

practices and food security combined with livelihood strategies and assets as underlying causes at the 

household level, all of which can be seriously impacted by income poverty (Black et al., 2008). While 

the other determinants are addressed in some capacity, these are secondary to the area of inquiry 

examined in this thesis. Following, I address each of the undernutrition factors of relevance to the 

research. 

2.2.1. Dietary intake 

Inadequate dietary intake directly impacts the nutritional and health status of individuals. The 

survival, growth, and development of children are closely related to the way they are fed as infants 

(Black et al., 2008; Black et al., 2013). Timely and appropriate complementary feeding to breastfeeding 

is essential to ensure adequate nutrition during early childhood, necessary from six months onwards as 

breastmilk alone cannot meet all nutritional requirements (World Health Organization [WHO] & 

UNICEF, 2003). Interventions improving infant and young child feeding practices are among the most 

cost-effective for improving their nutritional status (Bhutta et al., 2008; Bhutta et al., 2013; Heidkamp 

et al., 2021). Inadequate quality of diets among women of reproductive age, including pregnant and 

lactating women, cause micronutrient deficiencies and can result in adverse reproductive outcomes 
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such as suboptimal foetal growth (Victora et al., 2021). In LMIC, achieving high-quality diets among 

populations experiencing socio-economic disadvantage and inequity is a struggle because diets are 

predominantly based on starchy staples while nutrient-dense foods, like those from animal sources, 

vegetables, and fruits, tend to be unavailable or unaffordable (Ruel et al., 2013).  

Dietary quality can be defined in terms of nutrient adequacy and can be assessed using a wide 

array of measures collated by Ruel et al. (2013). This research focuses on dietary diversity and animal-

source foods (ASF) intake as key dimensions of dietary quality. Individual-level dietary diversity 

indicators measure the number of food groups consumed during a specific time period (Ruel et al., 

2013). These indicators have been increasingly recognised as potential markers of dietary quality. First, 

due to their simple administration and analysis (Coates, 2013). Second, due to the evidence on their 

ability to predict the nutrient adequacy of women (Arimond et al., 2011; Martin-Prével et al., 2015; 

Martin-Prével et al., 2017; Torheim et al., 2010) and children (Arimond & Ruel, 2004; Moursi et al., 2008; 

Working Group on Infant Young Child Feeding Indicators [WGIYCFI], 2006), as well as of child 

nutritional status (Arimond & Ruel, 2004; Rah et al., 2010; Ruel, 2003; Sawadogo et al., 2006). 

Additionally, low intake of ASF is considered a risk factor for child stunting (height-for-age Z score of 

less than –2); both stunting and low ASF intake are linked to material poverty as demonstrated by the 

wide gaps between their respective proportions of children in the highest and lowest wealth quintiles 

(Black et al., 2008). In low-resource settings, children and women of reproductive age who had 

consumed at least one ASF, rich in bioavailable micronutrients, were highly likely to achieve their 

respective dietary diversity indicator cut-off (Martin-Prével et al., 2017; WHO, 2010). Thus, this thesis 

investigates child and maternal dietary quality by examining measures of dietary diversity and animal-

source foods consumption. 

2.2.2. Care practices 

Inadequate care practices are one of the underlying causes of inadequate dietary intake. 

Maternal and child care are interwoven since the care that a child receives is intimately related to the 

situation of women in the household and the situation of the household itself (UNICEF, 1990). Child 

care practices are articulated in caregiving behaviours, like breastfeeding and feeding practices, 

essential for children’s optimal nutrition and development (Cunningham et al., 2015b). Typically and 

across most cultures, women are children’s caregivers and the primary food providers (Engle et al., 

1999). Women’s access and control over resources paired with their knowledge of optimal caring 

practices and workload affect the level of care they can provide for their offspring (UNICEF, 1990). The 

provision of optimal care is closely bound with access to the maternal resources required to provide 
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such care (Engle et al., 1999). Behaviours and resources necessary for optimal care of relevance to this 

thesis are those that directly impact dietary intake and that concern women’s empowerment. Following 

Cunningham et al. (2015b) classification of maternal care resources, those contemplated are education, 

knowledge, and beliefs; own nutritional status; control of resources and autonomy; workload and time 

availability; and social support. In terms of caregiving behaviours (Cunningham et al., 2015b; Engle et 

al., 1999), those included are: care for women and children; breastfeeding and child feeding; food 

preparation and storage; hygiene practices; as well as intra-household food distribution (Thompson et 

al., 2012). The UNICEF framework on the determinants of undernutrition, however, presents a limited 

account of child and maternal care as it does not recognise the distinction between caregiving 

behaviours and resources for care, as shown in Figure 2.1. Differentiating caregiving behaviours such 

as complementary feeding, for instance, from resources for care that could enable adequate dietary 

intake, such as women’s autonomy on accessing quality foods to feed their young, is important for 

analytical and programmatic purposes. An extended model of care incorporating such differentiation, 

developed by Engle et al. (1999) and later refined by Cunningham et al. (2015b), shown in Figure 2.2, is 

useful to further conceptualise the relationship between women’s empowerment, as an underlying 

determinant of nutrition, and dietary outcomes. 
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Figure 2.2 – Framework on the determinants of child nutrition including the extended model of care. 

Source: Cunningham et al. (2015b, p. 3) adapted from Engle et al. (1999). 

2.2.3. Food security 

Food insecurity is a major underlying cause of inadequate dietary intake. Food security “exists 

when all people, at all times, have physical and economic access to sufficient, safe and nutritious food 

to meet their dietary needs and food preferences for an active and healthy life” (World Food Summit, 

1996). This widely used definition reinforces the multi-dimensional nature of food security and 

articulates the concept in four pillars availability, access, utilization, and stability. These pillars are 

further elaborated in Table 2.1, which points to the nutritional dimension as integral. Yet, the role of 

dietary quality was not recognised by food security definitions until the 1990s (Coates, 2013). 
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Conceptualisations of food security have evolved over time, from productivist notions where adequate 

global food supplies and price stability were its loci (UN General Assembly, 1974), to notions of 

entitlements developed by Sen’s theory of famine (1981) where a person’s ability to access food was 

mediated by the legal means available in his/her society, or personal entitlements, including in 

production, trade, labour, and resource-based transfers. The latter placed the onus on food access and 

distribution rather than on food availability (Sen, 1981). Food insecurity, therefore, was no longer 

understood as an agricultural problem leading to the failure of national food production, yet instead as 

the risk of food entitlement loss and of the vulnerability of livelihoods strategies at the household level 

that ensured access to sufficient food (Devereux & Maxwell, 2001). The framing of food insecurity as an 

access issue experienced by individuals in a household poses further analytical questions on the 

entitlement of its different members, linked to the control over household resources and income 

(Kabeer, 1994), later discussed in Sections 2.3 and 2.4. Such conceptual evolutions culminated in the 

development of experience-based scales for its measurement (Perez-Escamilla, 2012; Saint Ville et al., 

2019), used in this research to assess women’s food insecurity, as well as in the recognition that food-

insecure people often apply time preference and prioritise preserving assets and future livelihoods over 

food as a primary need (de Waal, 1989; Maxwell, 1996). In sum, and following Maxwell (1996) 

elaborations, three paradigm shifts have taken place in food security thinking since the 1974 World 

Food Conference: i) in scale, from the global and the national to the household and the individual; ii) 

in assessment tools, from objective indicators to perception-based scales; and iii) in perspective, from 

food first to livelihoods resilience. 

Table 2.1 – Food security pillars and their relation to dietary intake 

Food availability The availability of sufficient quantities of food of appropriate quality, supplied through 

domestic production or imports (including food aid). 

Food access Access by individuals to adequate resources (entitlements) for acquiring appropriate foods 

for a nutritious diet. Entitlements are defined as the set of all commodity bundles over 

which a person can establish command given the legal, political, economic and social 

arrangements of the community in which they live (including traditional rights such as 

access to common resources). 

Food utilisation Utilization of food through adequate diet, clean water, sanitation and health care to reach 

a state of nutritional well-being where all physiological needs are met. This brings out the 

importance of non-food inputs in food security. 

Food stability1 To be food secure, a population, household or individual must have access to adequate 

food at all times. They should not risk losing access to food as a consequence of sudden 

shocks (e.g. an economic or climatic crisis) or cyclical events (e.g. seasonal food insecurity). 

The concept of stability can therefore refer to both the availability and access dimensions 

of food security. 

Source: Food and Agriculture Organization of the United Nations [FAO] (2006, p. 1), my emphasis. 
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1 Stability can also refer to the governance structures and policies in place that address a population’s food 

security. 

2.2.4. Livelihood strategies and assets 

Livelihoods strategies and assets are part of the underlying causes of inadequate dietary intake 

(Thompson et al., 2012), yet placed more distantly in the framework, because these affect available food 

and economic resources (Figure 2.2) and employment and assets (Figure 2.1), which determine a 

household’s food security as well as some of the resources required for adequate care. As discussed by 

Maxwell (1996), in food insecure situations people might choose preserving assets and livelihoods over 

nutritional adequacy (Davies, 1996) and prioritise long-term resilience or secure and sustainable 

livelihoods (Chambers, 1988). In response to stresses and shocks, resilient households recover quickly 

by applying coping or adaptative strategies, while fragile households become increasingly insecure 

(Oshaug, 1985). Rural areas in LMIC are particularly prone to experiencing vulnerabilities due to shocks 

such as illness or weather events, socio-economic trends disrupting energy or food prices, and 

seasonality patterns affecting production cycles, for example, that directly impact the possibilities of 

rural populations to earn a living (Department for International Development [DfID], 1999). The 

sustainable livelihoods approach, rather than understanding poverty as lack of income, considers the 

multiple assets that people need to sustain an adequate income and resource levels to live (Chambers 

& Conway, 1992). Chambers and Conway (1992, p. 6) defined a livelihood as comprising people, their 

“capabilities, assets (stores, resources, claims and access) and activities required for a means of living”, 

including food and income. To make a living, five types of assets or capital are generally identified, 

described in Table 2.2, that might be available at the household, community, and national levels. Based 

on those assets, while shaped by the vulnerability context and transforming structures and processes, 

people adopt multiple livelihood strategies to secure their livelihood outcomes (DfID, 1999). These 

strategies are in turn shaped by socially defined categories, such as gender, that often determine the 

range of possible livelihood activities (Chambers & Conway, 1992).Gender-based and socio-economic 

disadvantages significantly contribute to the vulnerability of populations, due the unequal distribution 

of assets, capabilities and opportunities, highlighting the equity implications of livelihood outcomes, 

food security and nutrition. 
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Table 2.2 – Livelihoods assets types and their description. 

Human capital Education, skills, and knowledge, as well as the ability to work and good health. 

Social  

capital 

The social networks that people draw on to make a living, including relationships with 

more powerful people or with others like themselves, or membership of groups or 

organisations. Relationships of trust, reciprocity, and exchange are important among the 

poor who can draw on those in times of need. 

Natural capital The natural resource stocks that people can draw on for their livelihoods, including access 

to land, forests, water, air, and so on. 

Physical capital The basic infrastructure that people need to make a living, as well as the tools and 

equipment that they use, including shelter, water and sanitation systems, energy, as well 

as transport and communication systems. 

Financial capital Regular inflows of money, savings in whichever form, and access to financial services. 

Source: DfID (1999). 

Thus, there are multiple underlying determinants of child and maternal dietary intake, as 

reviewed in this section. However, the role of women’s empowerment and gender equality is seldom 

recognised at their forefront. In this section, I have highlighted some interconnections between these 

underlying causes, specifically access to resources for care, barriers to food security, and available 

livelihood strategies and assets, with aspects of empowerment. Following, I further address the role of 

women’s empowerment as a mediating pathway to support nutrition in the context of agriculture-based 

rural livelihoods. 

2.3. Pathways between agriculture livelihoods and nutrition outcomes 

This is the second framework informing the thesis, which conceptualises the key pathways 

between agriculture and nutrition. Agriculture is the primary livelihood source for most nutritionally 

vulnerable households (FAO et al., 2020). The need to identify the specific pathways and links that 

enable agricultural livelihoods to contribute towards lessening malnutrition emerged from the 

limitations of the UNICEF (1990) framework in such settings, as it was not optimal for mapping the 

evidence and generating testable hypotheses on these pathways (Gillespie et al., 2012). 

The links between agriculture and nutrition require close examination because agriculture has 

the potential to improve diets and better nutrition, particularly for rural poor and agrarian households 

in LMIC (Ruel et al., 2018), who often live on the margin of subsistence (Scott, 1977). The agriculture 

sector is well-positioned to improve food production and the access to and consumption of 

micronutrient-dense foods, such as vegetables, fruits, legumes and nuts, as well as dairy, meat, poultry, 

and aquatic foods, for enhanced dietary quality (Bird et al., 2019; Ruel & Alderman, 2013; Ruel et al., 

2018). The pathways by which agricultural livelihoods and programs can improve nutritional outcomes 
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have been widely discussed (Gillespie et al., 2012; Gillespie et al., 2019; Herforth & Harris, 2014; 

Hoddinott, 2011; Kadiyala et al., 2014; World Bank [WB], 2007), and conceptualised in multiple impact 

pathways and interactions showing how agriculture might affect the nutrition of individual household 

members. Figure 2.3 presents the three most commonly identified pathways with the potential to 

improve nutrition and health in sustainable ways: food production and gathering, agricultural income, 

and women’s empowerment. This figure elaborates on the relationship between agricultural self-

/employment and assets, and household food insecurity (Figure 2.1), as well as between women’s access 

to specific care resources and caring practices (Figure 2.2), in regards to child and maternal nutrition 

outcomes. Importantly, the conceptualisation presented in Figure 2.3 explicitly includes women’s 

empowerment as a factor that can support nutritional gains through the role of women in food access, 

caring capacities, and their energy expenditure or workload. This thesis investigates the empowerment 

pathway to improve the quality of diets in agricultural settings, described in more detail in the next 

paragraph.

 

Figure 2.3 – Conceptual pathways between agriculture and nutrition outcomes.  Source: IFPRI (2018, p. 1), 

adapted from Gillespie et al. (2012), Kadiyala et al. (2014), and Herforth and Harris (2014). 
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Researchers conceptualising the agriculture-nutrition linkages broadly agree that women “are 

key mediators in the pathways between agriculture inputs, intra-household resource allocation, and 

child nutrition” (Ruel & Alderman, 2013, pp. 538-539). Most concur that the participation of women in 

agriculture can affect i) women’s social status and empowerment, particularly their access to and 

control over resources such as income and decision-making power over production and consumption; 

ii) women’s use of time, including their labour burden and time spent in caregiving practices; and iii) 

women’s own health and nutritional status, due to increased energy expenditure related to changing 

work demands during the seasonal cycles or to exposure to agricultural hazards, for example (Gillespie 

et al., 2012; Gillespie et al., 2019; Herforth & Harris, 2014; Kadiyala et al., 2014; Ruel & Alderman, 2013; 

WB, 2007). Moreover, women’s control over resources and income flows has disproportionately positive 

impacts on household health and nutrition, as women have consistently been found to be more prone 

to invest in their children’s wellbeing than men (WB, 2007). However, the unequal socio-cultural, 

economic, and legal status of women in most societies limits their capacity to access the means of 

production, such as land and its tenure, technical assistance and training, as well as market information, 

credit, and financial services (FAO, 2011), which in turn, reduces their capability to generate income 

and to access quality foods through the marketplace and their household production. Since 

smallholders in rural regions experience a higher risk of food insecurity and undernutrition, and these 

are more prevalent among women (FAO et al., 2020; Sinclair et al., 2019), supporting women is crucial 

to improve food security and nutrition outcomes.  

Thus, in the context of agriculture-based livelihoods, the empowerment of women is a 

compelling pathway to better the nutrition of children and their mothers. This research investigates 

multiple aspects of women’s empowerment as a hypothesised pathway for the improvement of child 

and maternal dietary quality, in a setting where agrarian livelihoods prevail and among participants of 

a nutrition-sensitive agricultural intervention in rural Timor-Leste, described in Chapter 3. Following, 

empowerment and its dimensions are conceptualised. 

2.4. Women’s empowerment conceptualisation 

This is the third framework informing the research, which conceptualises women’s 

empowerment in three dimensions (Kabeer, 1999). While the UNICEF (1990) framework did not overtly 

cover the empowerment of women as a nutrition determinant, Cunningham et al. (2015b) showed that 

the role of women in accessing care resources is relevant to nutritional outcomes. Further, the 

empowerment of women in agricultural settings, as shown above, is theorised as an important pathway 
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to improve the quality of child and maternal diets. Next, I elaborate on the notion of empowerment 

and its three interrelated dimensions, as defined by Kabeer (1999). 

In academic literature, definitions of women´s empowerment are numerous and debated, as 

demonstrated by Ibrahim and Alkire (2007) comprehensive review. In this research, I apply Kabeer 

(1999, p. 437) empowerment concept, defined as " the expansion in people's ability to make strategic 

life choices in a context where this ability was previously denied to them”. This concept involves an 

implicit understanding that a person to become empowered needs to be disempowered in the first 

place, thereby entailing a process of change. Empowerment is, in essence, the ability to exercise choice, 

and in order to materialise choices, one necessitates possible alternatives (Kabeer, 1999). Unless 

alternatives are real, the conditions for choice are not met. Thus, the capacity to exert meaningful 

choice is often compromised by the available means to enact such choices, signalling the confines of 

empowerment for people embedded in settings where poverty and other forms of socio-economic 

disadvantage prevail (Kabeer, 1999). Yet, not all choices are the same. Strategic life choices are those 

critical to living the lives people want, including marriage, reproduction, as well as freedom of 

movement, and choice of livelihood (Kabeer, 2001). Changing the ability to exercise choice requires 

changes in three interrelated and interdependent dimensions that constitute empowerment: resources, 

agency, and achievements. When considering empowerment in agriculture-based livelihoods for the 

achievement of dietary outcomes, these dimensions can be illustrated as in Figure 2.4. 
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Figure 2.4 – Conceptualisation of the dimensions of women’s empowerment in relation to dietary quality in 

this research. Source: My adaptation, based on Kabeer (1999). 

Following Kabeer (1999) conceptualisation, the first dimension of power is resources, which 

form the conditions under which choices are made and comprise material as well as human and social 

resources that enable the enactment of choice, similar to the assets construct described in the 

livelihoods approach (Chambers & Conway, 1992). Resources include those currently allocated and of 

future claim, with their access shaped by the practices, norms, and rules that govern institutional 

domains like the family, community, market, and state. These rules, norms, and practices privilege 

some actors over others to dictate how resources are to be distributed and exchanged, for example, 

heads of family and community elites are likely to embody decision-making authority within their 

specific institutions. Hence, “Empowerment entails a change in the terms on which resources are 

acquired as much as an increase in access to resources” (Kabeer, 2001, p. 20). The second dimension 

identified by Kabeer (1999) is agency, which is at the centre of how choices are made and thought of as 

the process of empowerment. Agency is the ability to define one’s goals and act upon them, through 

avenues including decision-making, negotiation, as well as manipulation or subversion. It entails these 
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observable actions, as well as the values that provide the purpose, motivation, and meaning for such 

actions (Kabeer, 1999). In relation to power, agency can be expressed in multiple forms that have been 

refined over time, involving positive and negative meanings, and encompassed individually, 

collectively, and even involuntarily, as described in Table 2.3. The aspects of agency that are most 

relevant to this research involve the ability of women and men to make or influence decisions, act 

autonomously, and voice viewpoints. The third dimension of power is the realisation or lack of 

achievements, which are the outcomes of choices. Failing to achieve one’s outcomes due to the unequal 

distribution of resources and agency, also called capabilities when understood together (Sen, 1985), can 

be interpreted as a manifestation of disempowerment. According to Sen (1985), one’s capability is the 

potential that a person has for living the way he or she wants, and of achieving valued ways of ‘being 

and doing’ as what people value is context- and group-specific. Kabeer (1999) not only builds from the 

capabilities’ notion but also contemplates the structural aspects of choice. Structures, such as laws and 

rules legitimised by religion and custom, constrain the possibilities available to different social groups, 

such as women, to access resources, exercise agency, and accomplish achievements, operating through 

the practices, norms, and rules of different institutions. From this review, it can be highlighted that 

empowerment is about shifting power structures, has a relational dimension entailing the relations of 

power in which people are located, and is procedural (Cornwall, 2016). 

Table 2.3 – Forms of power that can be expressed through agency 

Form Description Aspects Source 

Power 

within 

The capacity that leads people to perceive themselves as able 

and entitled to occupy the decision-making space, related to 

one’s values and ability to define own values. 

Positive, 

individual 

Rowlands 

(1995, p. 102) 

Power 

to 

People’s capacity to define their own life choices and to pursue 

their own goals, even in the face of opposition from others. 

Positive, 

individual 

Kabeer (1999, 

p. 438) 

Power 

with 

The capacity of individuals to organise and act as a group to 

address common concerns. 

Positive, 

collective 

Gammage et al. 

(2015) 

Power 

through 

Individual power won, and lost, through changes in the 

empowerment status of others, or through relating to others. 

Positive, 

individual, 

involuntary 

Galiè and 

Farnworth 

(2019, p. 14) 

Power 

over 

The capacity of an actor or category of actors to override the 

agency of others, for instance, through the use of violence, 

coercion, and threat. 

Negative, 

individual, 

collective 

Kabeer (1999, 

p. 438) 

From a feminist perspective, entails understanding the 

dynamics of oppression and internalised oppression. 

Rowlands 

(1995, p. 102) 

The concept of women’s empowerment in development emerged in the 1970s from feminist 

movements and was articulated in the 1980-90s as a radical approach concerned with “the process of 
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challenging existing power relations, and of gaining greater control over the sources of power”  

(Batliwala, 1994, p. 130). However, contemporary development policy is criticised by feminist academics 

and activists because it has framed empowerment towards the acquisition of material means through 

which women can empower themselves as individuals and then put their benefits towards their families 

and communities, in what Cornwall (2007, cited in Cornwall & Anyidoho, 2010) defined as 

“empowerment-lite”, and part of the investment discourse (Chant & Sweetman, 2012). As a result, the 

initial emphasis of empowerment on rights, structural discrimination, and collective action is now 

replaced with notions of efficiency, investment, and returns, thus shifting the political nature of 

empowerment towards an economic one (Cornwall, 2016). This distinction in narratives and 

conceptualisations is further categorised by Sardenberg (2009) as “liberating” versus “liberal” 

empowerment. For instance, financial and other mainstream development institutions have been 

critiqued for drawing from Kabeer’s (1999) influential work and placing the empowerment emphasis on 

assets and opportunity structures for its measurement (Alsop & Heinsohn, 2005), while diluting its 

relational nature where understanding power dynamics is of essence (Cornwall, 2016). Within the 

international development discourse, the focus on empowerment has incrementally increased over the 

last two decades (van den Bold et al., 2013). Empowering women and reducing gender inequalities have 

become key objectives of development policy, as reflected by the SDG 5, or by its predecessor, the 

Millennium Development Goal 3 (UN General Assembly, 2000;  2015). While women’s empowerment is 

an end goal in itself to realise gender equality and social justice, it is also a means by which to achieve 

other development outcomes, including poverty reduction and improvements in human capital such 

as child nutritional status (van den Bold et al., 2013). Also, O'Hara and Clement (2018) discuss how 

increasing women’s agency has become an uncontested objective to progress the empowerment of 

women in international food security and development discourses while being critical of the limitations 

of reducing empowerment measures to visible forms of agency related to decision-making only.  

Measuring women’s empowerment and operationalising metrics to monitor its advancements 

is challenging (Ibrahim & Alkire, 2007; Kabeer, 1999, 2001; Narayan, 2005). Due to the difficulty to 

quantify and compare empowerment across contexts, empowerment has often been overlooked or not 

included as a policy goal until relatively recently (Alkire et al., 2013). Along these lines, Kabeer (1999) 

maintains that indicators measuring women’s empowerment must be context-sensitive to take into 

consideration the ways in which the environment shapes processes of empowerment while reflecting 

whether women are empowered in the different roles they play in particular settings. Thus, the term 

empowerment is a multi-dimensional social process with different meanings depending on the socio-

cultural, economic, and political landscape their subject is embedded in (Sahay, 1998). Existing 
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empirical literature showcases that women’s empowerment has been assessed using qualitative and 

quantitative methodologies (Alsop & Heinsohn, 2005; Laszlo et al., 2020), while the use of mixed data 

collection tools has been praised for recognising empowerment as a social construct in attempts of its 

measurement (Narayan, 2005; O'Hara & Clement, 2018). Quantitative approaches have applied 

indicators at various levels and degrees of sophistication, from proxies such as literacy -an 

empowerment enabler and human capital resource- to direct measures like intra-household decision-

making assessing autonomy and control (Ibrahim & Alkire, 2007; Malhotra & Schuler, 2005). On the 

other hand, qualitative approaches have used an array of methods including interviews and life stories 

to provide in-depth accounts on the empowerment process and on perceptions of change and 

continuity regarding power relations over time (Malhotra & Schuler, 2005).  

Measuring the empowerment of women in the agricultural realm has been relatively neglected 

(Alkire et al., 2013). When considering empowerment in agriculture, examining women’s ability to make 

decisions as well as the material and social resources required to carry out those decisions is essential 

(Alkire et al., 2013). This PhD research investigates women’s empowerment in agriculture by applying 

two gender analysis tools, one quantitative and one qualitative, both of which address women’s access 

to resources and the role of agency in achieving dietary quality (Figure 2.4). Further, both tools 

consider the relational quality of empowerment by examining the relations of power in which women 

are located (Kabeer, 1994) through the collection of intra-household data. I focus on aspects of 

empowerment exercised within the family institution, and in the household as its reduced 

organisational form while considering pertinent social and gender norms that operate at the structural 

level.  

Thus, women are empowered when they have entitlements to the resources needed to achieve 

desired outcomes combined with the agency and decision-making power to materialise their strategic 

life choices. This research explores women’s empowerment in agriculture among rural smallholders in 

Timor-Leste, a LMIC, with the aim to assess gender as a mediating factor of child and maternal dietary 

quality outcomes. To achieve this purpose, I focus on empowerment domains relevant to agriculture 

and the production, acquisition, and consumption of food, as well as examine their relationship with 

the dietary diversity and ASF intake of children and women. 

2.4.1. The Abbreviated Women’s Empowerment in Agriculture Index 

The Women’s Empowerment in Agriculture Index (WEAI) is a survey-based quantitative index 

designed to measure the empowerment, agency, and inclusion of women in the agricultural sector, 

enabling quantifying and compare results across locations and time points (Alkire et al., 2013). This tool 
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is particularly relevant in rural areas of LMIC where a significant proportion of the population base their 

livelihood in agriculture and was co-developed in 2012 by the International Food Policy Research 

Institute (IFPRI), the Oxford Poverty and Human Development Initiative (OPHI), and the U.S. Agency 

for International Development (USAID) (Alkire et al., 2013). While initially developed to monitor and 

evaluate USAID’s Feed the Future Initiative, the WEAI has broader applicability as a diagnostic tool to 

support women’s empowerment efforts and has been used by development agencies, policymakers, and 

researchers alike (Sraboni et al., 2014). The WEAI particularly focuses on the agency dimension of 

empowerment, which has traditionally been less studied as opposed to indicators of resources, like 

income levels, or achievements, like education attainment (Alkire et al., 2013).  

Alkire et al. (2013) articulate the WEAI in five domains concerning women’s ability to 1) make 

choices in agricultural production; 2) control assets and make decisions on those; 3) control income, 

which is considered separately as income is a key domain to exercise choice, and while women often 

produce crops or livestock their husbands might retain most of the income once these are marketed; 4) 

participate in local organisations and express leadership; and 5) use their time and manage their 

workloads, as women’s work burden can negatively affect themselves and their children’s welfare, as 

already discussed (Figure 2.3). Thus, the tool applies multiple measures of agency while considering 

resourcing levels among women for the achievement of empowerment in agriculture. An important 

contribution of the WEAI is that it relationally situates the empowerment of women by assessing the 

same domains with the primary male and primary female adult decision-makers within each household 

and deriving an index measuring their relative inequality at the household and population levels (Alkire 

et al., 2013). A learning event among WEAI implementers found that users experienced recurrent 

concerns, which led to the creation of a shortened version in 2015, the Abbreviated Women’s 

Empowerment in Agriculture Index (A-WEAI), that reduced the number of indicators from 10 to six 

while maintaining the same domains (Malapit et al., 2017), as shown in Figure 2.5. This research uses 

the A-WEAI.  Further details on the A-WEAI tool are described in Chapter 3.  
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Figure 2.5 – Comparison of domains and indicators between the WEAI and the A-WEAI tools. Source: 

Malapit (2015, p. 4). 

Thus, the A-WEAI tool examines women’s and men’s access to and decision-making on 

productive resources, assets, and income, as well as their participation in groups, a form of social capital, 

and workloads. These indicators are used to build an index calculating women’s achievement in 

agricultural empowerment, and in the case of this research, these are also investigated as correlates of 

child and maternal dietary diversity outcomes. 

2.4.2. The Gender Relations Framework 

The Gender Relations Framework (GRF) was originally designed to analyse what women’s 

empowerment means for nutrition-sensitive agriculture interventions aimed at achieving food security 

and nutrition outcomes and refined in a series of technical reports (Danielsen & Newton, 2018; van 

Eerdewijk & Danielsen, 2015; Verhart et al., 2016). Among these, Verhart et al. (2016, p. 9), argue that “A 

gender [relations] lens, encourages a holistic understanding of the different roles of women and men 

and their ability to negotiate on production, distribution and consumption of food”. This tool considers 

four domains i) division of labour; ii) access and control over resources; iii) intra-household decision-

making; and iv) norms and values, which are interconnected and influence each other, as illustrated in 

Figure 2.6. Each domain is assessed from the perspective of both women and men to ensure gender is 

considered relationally and has been applied at the household and community levels. The GRF 
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considers women’s empowerment as a dynamic process with the scope to change in as much as gender 

relations transform (Danielsen & Newton, 2018). The tool not only examines the resources and agency 

dimensions to achieve empowerment in food security and nutrition but also considers its structural 

elements by examining the social and gender norms that operate within a given context. This PhD 

research uses the GRF as an analytical tool to structure the design of the qualitative component and 

define the coding framework applied during data analysis, further described in Chapter 3. 

 

Figure 2.6 – The Gender Relations Framework and description of each domain. Source: Verhart et al. (2016, 

p. 10), adapted from van Eerdewijk and Danielsen (2015). 

Thus, the GRF reflects the roles women and men do, the resources they have access to, and the 

level of agency they display in order to achieve food security and nutrition outcomes, such as dietary 

quality, while contemplating the structural norms and values that produce and reproduce gender 

relations in a given setting.  

2.5. Summary of frameworks applied in this research 

The conceptual framework on the determinants of child and maternal malnutrition (UNICEF, 

1990), and later adaptations (Black et al., 2008), did not explicitly include the role of women’s 

empowerment as a factor of nutritional status in the diagram, as shown in Figure 2.1. Nonetheless, the 

UNICEF framework narrative often mentioned the inadequate education of women as an underlying 

cause, while ideological factors informed women’s rights and their subordination in many societies as 

a basic socio-political cause at the national and community levels (UNICEF, 1990). More recently, 

refinements of this conceptualisation have included elements of empowerment such as women’s 
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control over resources, autonomy in decision-making, and workload as resources for care necessary for 

adequate caregiving behaviours (Cunningham et al., 2015b), as illustrated in Figure 2.2. Notably, the 

conceptual pathways between agricultural livelihoods and nutrition outcomes, presented in Figure 2.3 

(IFPRI, 2018), explicitly mention women’s empowerment as one of the three main pathways by which 

agriculture can impact nutritional indicators of individual household members. However, these 

frameworks fail to distinguish between the resources, agency, and achievements dimensions of 

empowerment, as defined by Kabeer (1999) and shown in Figure 2.4. For instance, while the framework 

by Cunningham et al. (2015b) might be sufficient to examine an expanded model of care, it may be 

inadequate to conceptualise the role of women’s empowerment as a nutrition underlying determinant, 

as when applying Kabeer (1999) empowerment concept, the joint consideration of resources and agency 

as resources for care is likely to present analytical limitations. In the case of the pathways’ 

conceptualisation, while women’s empowerment is recognised, in this thesis I explicitly examine 

empowerment through the identified dimensions.   

In this research, I have integrated these frameworks in one diagram. A summary framework 

overtly including the key elements of empowerment, specifically achievements, agency, resources, as 

well as structures, to outline the theoretical approach applied in this PhD thesis, is presented in Figure 

2.7. This figure not only integrates Kabeer (1999) empowerment conceptualisation to the framework on 

the determinants of child and maternal malnutrition, but also highlights the empowerment pathway 

from agriculture to improved nutrition (IFPRI, 2018), and includes the role of livelihoods strategies and 

assets at the household level (Thompson et al., 2012) for dietary outcomes. The figure specifically 

distinguishes the resources and agency dimensions that inform food security and care practices in this 

research examining child and maternal dietary quality as an achievement of women’s empowerment. 

Additionally, the social and gender norms underpinning these relationships are acknowledged. Thus, 

this integrated framework provides a useful visual framing that demarks the areas of inquiry covered in 

this investigation. Key elements examined include, first, indicators of child and maternal dietary 

quality, food security, and feeding care practices within a rural livelihood setting (Chapter 4 – Study 

1). Next, I assessed A-WEAI agency-based measures and food production in association with the dietary 

diversity of mothers and their children, which include several of the resources for care as well as control 

over income and productive resources (Chapter 5 – Study 2). Last, the research explored gender 

relations around livestock as a livelihood strategy and vital asset pool, around the control and autonomy 

over food and income resources for child and maternal ASF intake, while considering the norms and 

values underpinning those relations (Chapter 6 – Study 3).  
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Figure 2.7 – Framework of the determinants of nutrition focusing on the underlying causes of dietary intake 

and pathways mediated by women’s empowerment in the context of agricultural livelihoods. Source: 

Adapted from Black et al. (2008); Cunningham et al. (2015b); International Food Policy Research Institute 

[IFPRI] (2018); Kabeer (1999); Thompson et al. (2012); United Nations Children’s Fund [UNICEF] (1990).  

Framework of the determinants of nutrition focusing on the underlying causes of dietary intake 

and pathways mediated by women’s empowerment in the context of agricultural livelihoods 
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It is important to acknowledge that these frameworks conceptualise determinants and their 

relationship with nutrition outcomes as linear rather than operating within a system where 

interrelationships can be both positive and negative, and where feedback loops might reinforce those 

relationships. This is because the theorised relationships are complex and methodologies to date have 

been limited in examing the system as a whole. While I attempted to investigate the linkages included 

in the area of inquiry of Figure 2.7, I ought to recognise that other interrelated determinants are likely 

to affect the relationship between child and maternal dietary quality and women’s empowerment. 

These might comprise the complex relations between the socio-economic, cultural, historical, as well 

as colonial structures that likely shape dietary practices and the empowerment of women in rural 

Timor-Leste.   

2.6. Summary 

In summary, this chapter presented the three conceptual frameworks applied in this 

multidisciplinary research and situated the conceptual underpinnings of this PhD investigation in the 

literature. The chapter reviewed and justified the frameworks used to address the research question, 

investigating the relationship of the dietary quality of young children and their mothers with the 

empowerment of women in agriculture among smallholders in Timor-Leste, a LMIC. The frameworks 

applied identified the determinants of child and maternal malnutrition, showed the pathways linking 

agricultural livelihoods and programs with nutrition and dietary outcomes, as well as elaborated on the 

conceptualisation of women’s empowerment in development discourse and the importance of its 

relational nature. Specifically, the frameworks applied in this research focus on the underlying causes 

of dietary intake, namely care practices, food security, and livelihood strategies and assets, while 

simultaneously examining women’s empowerment in agriculture and gender relations as a pathway to 

achieve dietary outcomes in the context of rural livelihoods. To illustrate the areas of inquiry explored 

in this research, across the three different frameworks, a summary framework was provided. Next, 

Chapter 3 introduces the research paradigm framing this investigation, as well as describes the research 

design, methods of data collection, and analyses used.
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Chapter 3 cover page photo is of a vegetable garden in Luca suku, Viqueque in January 2018. 
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3.1. Introduction 

This chapter frames the methodology including the research paradigm applied in this multi-

disciplinary social research and presents its mixed-methods sequential explanatory research design. I 

provide an overview of the research partners involved in its development and of the partnership process, 

as well the ethical oversight obtained and the research team engagement. Then, I describe in detail the 

research design and methods of data collection. The chapter provides an overview of the analytical 

approaches applied.  

While each of the studies presented in Chapters 4, 5, and 6 outlines the research design and 

sampling strategy as well as describes the sites selection and methods, in this chapter I provide a more 

comprehensive account of these and an overarching view on the research as a whole. This is partly due 

to the limitations of word lengths in publishing chapters as manuscripts. I have attempted to minimise 

the duplication of information, albeit, in some sections, such as methods, this might have only been 

partially achieved.  

3.2. A constructionist investigation 

This section presents the research paradigm framing this investigation. Following, I justify the 

choice of a mixed-methods methodology and situate the foundations of this approach. I discuss how 

different theoretical perspectives associated with quantitative and qualitative methodologies can be 

integrated into mixed-methods and make explicit the position taken in this research. I also discuss my 

reflexive position as a researcher. 

3.2.1. Research paradigm 

In providing a clear framing of the research paradigm underpinning this investigation, I apply 

Crotty (1998) and Moon and Blackman (2014) definitions on the social inquiry process, shown in 

Figure.3.1. Theoretical perspectives or paradigms have often been characterised by their pluralism, 

reflecting the diverse contributions of philosophers and conceptual evolutions over time (Crotty, 1998). 

Moreover, academics might not adopt all the characteristics associated with a paradigm nor necessarily 

commit to a single one (Tashakkori & Teddlie, 2010).  
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Figure.3.1 – Elements of the social research process applied in this research. Source: Adapted from Moon 

and Blackman (2014, p. 1169) and Crotty (1998, pp. 3-5).  

Note: RQ = research question. 

This research is situated in the critical realist ontological orientation, which assumes that while 

one reality exists independent from our perceptions and theories, such reality can never be completely 

comprehended due to the flawed nature of the human understanding of this world, which is inevitably 

a construction from our own standpoint (Tashakkori & Teddlie, 2010). To facilitate the understanding 

of reality closely yet never perfectly, then, “claims about reality must be subjected to the widest possible 

critical examination” (Guba & Lincoln, 1994, p. 110). Emanating from this notion, a constructionist 

epistemology contemplates that knowledge is to be understood as constructed, but not discovered, “as 

meanings are constructed by human beings as they engage with the world they are interpreting” 

(Crotty, 1998, p. 43). This distinction assumes that different people are likely to construct meaning in 

different ways regarding a phenomenon (Crotty, 1998), overtly relevant in cross-cultural situations, and 

of application to position the researcher with research participants. While constructionism believes 

Ontology – The framings of what is reality informing how 
knowlege can be acquired

Critical realism --> Reality is captured by broad critical
examination

Epistemology – The theory of knowledge embedded in the 
theoretical perspective and the theory of how we know what we know

Constructionism --> Meaning created from the interplay between the 
subject and the object: the subject constructs the reality of the object

Theoretical perspective – The philosophical stance informing the 
methodology

Post-positivism --> Multiple methods are necesssary to identify a valid belief 
because reality is not independent from the observer and context

Feminism --> The world is patriarchal and the culture it inherits is masculine, 
research and theory should be used to critique and change power relations

Methodology – The strategy or design behind the choice of particular 
methods and their justification

Mixed-methods, used in a sequential explanatory design articulated through 
survey research & gender analysis (quantitative + qualitative)

Methods – The techniques used to gather & analyse data related to the RQ

Sampling, questionnaires, semi-strucred interviews and participant 
observation, analysed through statistical methods and thematic analysis

Dialectical 
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that reality is socially constructed, post-positivism seeks to measure the experience of reality objectively 

while understanding the biases that impact such measurement. The post-positivist theoretical 

perspective focuses on facts and the physically measurable, and is based on the premise that knowledge 

can be generated by isolating reality from its context yet can never know reality perfectly (Moon & 

Blackman, 2014), whilst constructionism is more concerned with aspects of human-orientated values 

and perceptions (Crotty, 1998).  

This investigation is framed under a constructionist epistemology and applies a pluralist and 

dialectical approach to nutrition and gender in agriculture research, where post-positivist and feminist 

perspectives are integrated into a mixed-methods methodology. Mixed-methods can refer to the mixing 

of theoretical perspectives or paradigms, as well as to the use of qualitative and quantitative methods 

(Greene, 2007). In this research, I applied both connotations, further discussed in the next sub-section. 

The post-positivist perspective aimed at collecting standardised dietary and empowerment measures, 

while the feminist perspective explored women’s empowerment in agriculture through gender analysis 

methodologies that used quantitative and qualitative methods, the Abbreviated Women’s 

Empowerment in Agriculture Index (A-WEAI) and Gender Relations Framework (GRF), respectively. 

The qualitative component was essential to complement variables derived from indicators, as the 

measure of these cannot be separated from the experience that people have of them and the meanings 

placed on them to make up a person’s reality. Importantly, feminism falls within critical theory, the 

theoretical perspective that strives to change power relations and critique assumptions through 

research and theory (Moon & Blackman, 2014). I make explicit my feminist ideological position and how 

the chosen theoretical perspectives have directed data collection and interpretation, including a 

deductive post-positivist approach to knowledge acquisition to bring about positive change among 

women and the rural poor. Both perspectives are employed dialectically to assess different, yet 

synergistic, aspects of the inter-linkages between child and maternal dietary quality and women’s 

empowerment in agriculture.  

Gender analysis methodologies explore the relationships of women and men in society and the 

inequalities in those relationships, with the aim to assess how power relations within the household 

interrelate with those at other levels such as the community and the state (March et al., 1999). In this 

research, gender analysis was done through quantitative and qualitative methods. It seems appropriate 

to recognise that different epistemologies underpin the gender analysis methodology implemented. 

The A-WEAI embeds a survey approach that quantifies empowerment in universally-defined 

dimensions that do not entail local concepts of empowerment (Galiè & Kantor, 2016), associated with 

objectivism. The GRF, on the other hand, was applied qualitatively and situates the interactions 
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between women and men, their voices and lived experience, associated with subjectivism. Thus, 

through a constructionist epistemology, in this research, meaning is created from the interaction 

between the object and the subject and used to gain a deeper form of knowledge on the power 

differentials that pervade social life. 

The findings of this research aspire to, on the one hand, to be generalisable and of use for cross-

country comparison from those derived from surveys, and on the other, to generate meaningful and 

context-specific depictions on the gender relations and the role of power underpinning women’s 

empowerment, obtained through interviews and participant observation. As a result, this thesis’ 

outcomes can be interpreted as contextually unique within the Timor-Leste rural setting, yet with some 

scope for generalisation to other countries such as in Southeast Asia or LMIC.  

3.2.2. A mixed-methods methodology 

Embarking in a mixed-methods methodology that mixes philosophical perspectives, is a 

contested one. Greene and Caracelli (1997) identify three positions commonly articulated when 

addressing the question of whether it is possible to establish a paradigmatic stance from multiple 

paradigms. The first, described as the incommensurability thesis (Tashakkori & Teddlie, 2010), adopts 

a purist position whereby mixing theoretical perspectives in a single study, for instance, is not sensible 

nor possible due to their differentiated epistemological and ontological natures. This stance is 

contraposed by the pragmatic position, which whilst agreeing with the purists on the differences 

between paradigms, contests that these philosophical assumptions are rationally independent and 

should not deter researchers from matching methods to research questions in order to meet the 

practical demands of an inquiry (Greene & Caracelli, 1997). The third is the dialectical position, which 

argues that maintaining the integrity between philosophical perspectives is important, and their 

differences should be explicitly acknowledged in the process of dialectical discovery of renewed 

meaning and enhanced understanding (Greene, 2007). Thus, the dialectical stance supports studies that 

attempt to generate deeper and more comprehensive findings of complex phenomena through the use 

of integrated and synergistic approaches than either paradigm could obtain alone (Greene & Caracelli, 

1997). Hence, this investigation is aligned with the dialectical position. 

The research used a mixed-methods methodology to investigate child and maternal dietary 

quality and its relationship with women’s empowerment in agriculture in rural Timor-Leste. When 

considered individually, quantitative methodologies are oriented towards the measurement of pre-

determined variables, often involving experimental designs to test hypotheses and causal relationships 

through the use of surveys (Creswell, 2018). In contrast, qualitative methodologies seek to understand 
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and interpret social phenomena or events in their context, using methods like interviews or field notes 

to explain such phenomena in terms of the meaning that people bring to them (Denzin & Lincoln, 2011). 

The choice of a mixed-methods methodology is justified by the goal to obtain a comprehensive and 

nuanced understanding of the research problem by combining quantitative and qualitative 

methodologies to capitalise on the advantages of each (Greene & Caracelli, 1997; Ivankova et al., 2016; 

Tashakkori & Teddlie, 2010). Mixed-methods approaches have become increasingly applied in gender 

analysis in agriculture and are praised for their triangulation capability, in other words, the ability to 

confirm the validity of findings as well as highlight contradictions for further exploration (Behrman et 

al., 2014; Tickamyer, 2020). Such an approach recognises that perceptions of reality are not a product 

of direct observation alone, and are influenced by the social, cultural, and historical experiences of the 

investigated and the investigator (Ormston et al., 2014). 

This investigation complemented quantitative methodologies with qualitative inquiry in an 

explanatory sequential research design (Creswell, 2018), designed in two phases and illustrated in 

Figure 3.2. The first phase was composed of a longitudinal study that assessed child and maternal 

dietary quality and agricultural production over the yearly seasons (Study 1 – Chapter 4), and a cross-

sectional study estimating the empowerment of women and men in agriculture and their association 

with the dietary diversity of children and their mothers (Study 2 – Chapter 5). The second phase was 

composed of a qualitative-dominant study that examined gender relations on the production, 

acquisition, and consumption of animal-source foods (ASF) (Study 3 – Chapter 6). A discussion 

integrated the results from both phases (Chapter 7).  
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Figure 3.2 – Mixed-methods sequential explanatory research design and associated studies and data 

chapters   

Note: ASF = animal-source foods. 

3.2.3. Reflexivity -my position as a researcher  

When undertaking qualitative analysis, researchers need to position themselves, make their 

background explicit, and acknowledge that the perspective they bring is part of the context of the 

findings, for which self-awareness and self-scrutiny are critical to understanding its bias on the findings 

(Patton, 2002). I am a female PhD candidate raised in a Western country who has worked on applied 

research and development programs on food security, nutrition, and gender in Southeast Asia and with 

Aboriginal Communities in Australia. I used reflexivity as a strategy to minimise and interrogate the 

effect of my views and values about the phenomena of inquiry and improve research credibility, while 

explicitly indicating potential sources of bias my worldview may have brought to the research (Pilnick 

& Swift, 2011). I have a strong interest in social justice and believe that social structures, such as class, 

location, and gender are important determinants of nutrition outcomes. I attentively strived to portray 

participants’ own voices, experiences, and situated values in the interviews’ analysis, while attempting 

to park my own feminist and Western perspectives. I also acknowledged the power differentials that 

mediated my relationship with the research team and participants and interrogated my own 

subjectivities that “flow from the emphasis on the social construction and contextual nature of 

knowledge” (Tickamyer, 2020, p. 247). Working closely alongside my research team provided access to 
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invaluable insider’s knowledge, yet in itself also generated its own biases. However, our collaborative 

approach through extensive dialogue and feedback gives me confidence in the validity of the findings. 

Prior to fieldwork, I undertook the course “Working with Communities” in 2016, led by Dr 

Deborah Cummins and developed in the context of Timor-Leste3. This community development and 

applied research course was instrumental to further understand good community engagement 

practices, consider local governance structures, as well as strength-based approaches and conflict and 

risk management. Cummins’ recommendation to keep a community development diary was done in 

the form of a reflective journal. Such journal enabled me to assess my own positionality from 

observations during the data collection process and later permitted me to consider assumptions that 

could lead toward biased assessments. The course informed the positionality of this research as 

extractive and not participatory, as the topics and questions explored were decided ex-ante visiting the 

communities. In sum, a reflexive approach enabled me to convey women’s voices through their own 

worldview as best as possible without living the experience myself. 

3.3. Research partners and ethics 

To investigate child and maternal dietary quality and women’s empowerment in agriculture in 

rural Timor-Leste, I partnered with two stakeholder organisations involved in a nutrition-sensitive 

agricultural (NSA) intervention with an animal-source foods (ASF) component, the Community-Driven 

Nutrition Improvement Project (CDNIP). These were Catholic Relief Services (CRS) and the Ministry 

of Agriculture and Fisheries of the Government of Timor-Leste (MAF). The rationale to select 

households engaged in an NSA program was threefold, it enabled participants’ identification for 

sampling purposes, the partnership with its implementers enabled logistical support, and the 

intervention increased the chances of ASF intake, infrequent in rural areas and an important element 

of dietary quality. 

3.3.1. The Community Driven Nutrition Improvement Project (CDNIP) 

The CDNIP was implemented by CRS, an American humanitarian agency working in Timor-

Leste since 1979, with the support of three local non-governmental organisations (NGO) and the MAF. 

This intervention was funded by the World Bank (WB) and the Japanese Social Development Fund for 

4-years (2014-2018), with a total investment of over US$4 million (CRS & K4Dev, 2018). The CDNIP 

 
3 The course has been rebranded in the Bridging Peoples Academy as Theories and Concepts of Good Local 
Development, https://bridgingpeoples.com/academy/all-courses/  

https://bridgingpeoples.com/academy/all-courses/
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aimed to “improve nutrition practices targeted to children under the age of two and pregnant and 

lactating women in targeted least developed communities. In order to achieve this, the project [aimed 

to] address the key underlying causes through: (a) community mobilization, participatory planning, 

and awareness raising about malnutrition causes and risks; (b) community led delivery of nutrition-

specific interventions through use of Community Nutrition Educators (CNE) (focusing on messages 

that encourage positive behaviour changes to improve nutrition); and (c) community selected 

nutrition-sensitive interventions” (WB, 2014, p. 3). These interventions included “agricultural 

investments such as (a) increasing availability of nutritious staple and minor crops; (b) homestead 

gardens; and (c) homestead fish production” (WB, 2014, p. 13). This program was implemented in two 

districts, Baucau and Viqueque, which have a significantly higher proportion of suku (villages) with the 

lowest leaving standards across Timor-Leste (Asian Development Bank [ADB], 2013) (Figure 3.3). The 

CDNIP was rolled out in 50 least developed suku across both districts (Figure 3.5) belonging to 11 sub-

districts and composed of 287 aldeias (hamlets) and estimated to benefit 4,470 children under 24-

months of age and 5,503 pregnant and lactating women by increasing the demand for and utilisation of 

nutrition-specific and nutrition-sensitive interventions (WB, 2014).  

A sub-sample of suku participated in a Newcastle disease (ND) chicken vaccination campaign 

supported by the MAF and a household-level aquaculture pilot. These aimed at increasing the 

availability of micronutrient-rich ASF -chicken, eggs, and fish, by decreasing poultry mortality and 

supporting fishpond farming. The ND campaign was rolled out in 20 suku selected by the MAF based 

on logistical matters. The livestock intervention engaged community-trained volunteers to administer 

the vaccine, offered free-of-charge to households who requested it, therefore of voluntary uptake. While 

village chickens are found in most rural Timorese households, the ND regularly causes high numbers 

of deaths (da Costa Jong, 2016). An effective ND vaccination is achieved by immunising 75% of a village 

poultry flock every 4-months using a live vaccine administered by eye drop (Vallis & Harris, 2015). The 

aquaculture intervention was offered to 15 suku that met the feasibility criteria and raised tilapia fish. 

In doing so, the NSA intervention integrated nutrition education and agricultural extension activities. 
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Figure 3.3 – Map of Timor-Leste by suku and level of living standards. Source: ADB (2013, p. 8). Map using 

ADB estimates of living standards based on data of the 2010 Timor-Leste Census. 

 

Figure 3.4a – Map of CDNIP implementation suku in Baucau (A) and Viqueque (B) districts. Source: 

Provided by CRS in 2017.  

A 
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Figure 3.5b – Map of CDNIP implementation suku in Baucau (A) and Viqueque (B) districts. 

Source: Provided by CRS in 2017. 

Prior to finalising the PhD research proposal in early 2016, I sought to identify an NSA 

intervention with an ASF component to partner with to investigate child and maternal dietary quality 

and women’s empowerment in agriculture. I went to Timor-Leste in late 2015 and undertook a nutrition 

and agriculture programs landscape analysis4. The CDNIP was the only program identified that met 

the requirements of combining nutrition education with ASF production support and aligned with the 

PhD timeline. Following some initial discussions with CRS, and assistance from Dr Robyn Alders AO 

who facilitated the institutional liaison between myself and the MAF Directorate of Livestock and 

Veterinary, I obtained permission for the PhD research to be conducted under the auspices of the 

CDNIP intervention and the MAF. The MAF provided a letter supporting the research partnership in 

July 2016, signed by the Director General of Livestock and Veterinary and the National Director of 

Veterinary (Appendix A1.1). With approval from the MAF, a research collaboration agreement with 

CRS was developed and signed in October 2016, which established the extent of the partnership 

 
4 This landscape analysis was updated in 2017 and published as Annex 5 in the “Timor-Leste Strategic Review: 
Progress and Success in Achieving the Sustainable Development Goal 2” (Fanzo et al. 2017:129-135), which also 
includes a policy review. 

B 
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including roles and responsibilities from each partner (Appendix A1.2). In summary, CRS allowed me 

to engage with CDNIP participants by providing a list of 50 program suku disaggregated by ASF 

intervention and a list of participants in selected suku. CRS also provided suku-level institutional liaison 

supported through the local NGO implementers, and logistical support in the form of office space, 

access to utilities, and safety check-ins during fieldwork. In turn, I agreed to conduct the research in an 

ethical, responsible, and competent manner and to identify as a research student and not a CRS staff 

member during data collection. No financial contributions nor inputs into the research design or 

analysis were received from CRS nor the MAF.  

After the partnership formalisation, I developed the sampling strategy that enabled the selection 

of four suku as research sites, a process discussed in more detail in Section 3.4.3. Obtaining the 

ministerial letter of support was extremely important for undertaking this investigation, as it was 

instrumental to support the ethics applications as well as obtaining the approval among local 

community leaders (Xefe Suku) in August 2017. Once these were obtained, the National Director of 

Veterinary provided a letter of support for each suku and fieldwork iteration, which was also sent to the 

district-level MAF authorities -one letter is included as an example (Appendix 1.3). 

3.3.2. Ethical protocols 

Due to this research entailing the collection of dietary recalls, classified as health data, I applied 

and obtained approval from the Ethics Committee of the Northern Territory Department of Health and 

the Menzies School of Health Research in Australia (Ref: 2016-2719), rather than from the Charles 

Darwin University (CDU) Human Ethics Committee. The Menzies School of Health Research is part of 

CDU yet has its own Ethics Committee. In Timor-Leste, health-related research must undergo ethical 

scrutiny through the Ethics Committee of the Instituto Nasional Saúde (INS) -the National Health 

Institute, associated with the Ministry of Health of the Timor-Leste Government. Approval was 

obtained in early 2017 (Ref: 41/MS-INS/DE-DP/GBP/I/2017) and then renewed in 2018. Data collection 

was postponed to September 2017, as I took a leave of absence to undertake a separate research project 

in Timor-Leste, which enabled me to improve my Tetun language skills. When fieldwork started, adult 

participants provided written informed consent or fingerprint, after a verbal explanation of the study 

and its voluntary nature. All received a printed copy of the research information sheet, and those 

participating in the qualitative phase were given a second document. As a thank you gift, participants 

received dark leafy greens vegetable seeds, and a printed family photograph in the final fieldwork 

iteration. Ethical approvals and supporting documents are available in Appendix A2. 
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A recommendation in the early discussions with the INS Ethics Committee was to establish a 

multi-stakeholder Technical Advisory Group (TAG) to provide technical advice and cultural guidance 

to the research, Terms of Reference in Appendix A1.4. Members invited included local experts on 

gender, agriculture, livestock, and nutrition from the NGO and Government sectors, listed in Table 3.1. 

While I had primary responsibility on the study strategy, design and methods selection, the role of the 

TAG was to advise on the socio-cultural protocols to be applied during the research process and the 

relevance of the tools in the Timor-Leste context. For instance, the expertise of the TAG members was 

instrumental to ensure that the list of activities and items in the Abbreviated Women’s Empowerment 

in Agriculture Index (A-WEAI) survey were appropriate for the target rural communities. 

Table 3.1 – Composition of the Technical Advisory Group that supported the A-WEAI Timor-Leste 

development 

Name Specialty Sector Institution Position 

Sebastiana Pereira Gender NGO USAID's Avansa Agrikultura 
Project 

Gender, Youth and Economic 
Empowerment Manager 

Dra. Joanita da 
Costa Jong 

Livestock  Government Ministry of Agriculture and 
Fisheries (MAF) 

National Director of Veterinary and 
Livestock 

Augusto Ximenes Agriculture NGO Catholic Relief Services 
(CRS) 

Agriculture Programs Manager 

3.3.3. Research team engagement 

The credibility of the research findings relies on the quality of the data obtained, for which the 

skills, training, and linguistic capabilities of the research team were essential, particularly in multi-

linguistic settings such as Timor-Leste (see Figure 3.9). A Research Assistant and a team of enumerators 

were employed to assist with cultural protocols, translation, and survey administration throughout the 

entire fieldwork timeline. Recruited through a local NGO called Centro Feto Haburas Dezenvolvimento 

(CFHD) based in Baucau, all team members were experienced in survey data collection using tablets, 

fluent in Tetun, and Makasae languages, and had completed secondary education or university degrees. 

The sequential nature of the investigation involved multiple fieldwork iterations and the size of the 

team required in each ranged from three to six people. The role of the enumeration team was absolutely 

critical to obtain the data presented and their contribution must be acknowledged and recognised, as 

without their hard work, enthusiasm, and care for data quality, the studies presented would have simply 

not been possible. The enumeration team (Table 3.2 and Figure 3.6) also ensured cultural adequacy 

and logistical cost-effectiveness. Further details on their training and processes are in Section 3.5.4. 
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Table 3.2 – Enumeration team that enabled data collection during fieldwork iterations 

Name Role Fieldwork iterations  

Domingas do Rosario Pereira Research Assistant and Coordinator 1 – 2 – 3 – 4 

Teresa Pereira Enumerators Coordinator 1 

Abilio do Rosario Enumerator and motorbike rider 1 – 2 – 3 – 4 

Eurico da Costa Pereira Enumerator and motorbike rider 1 – 2 – 3 

Rosito da Costa Ximenes Enumerator 2 – 3 – 4  

Artimisa Cristina Ximenes Pereira Enumerator 3 – 4 

Eldina Januario da Costa Enumerator 2 

Saturnina Maia da Silva Enumerator 3  

Domingas Augusta Rosario Enumerator 4  

 

  

  

Figure 3.6 – The research team in each fieldwork iteration  

Note: Images from left to right and top to bottom. 1) First iteration, the team in Sagadati with local CDNIP 

facilitator. 2) Second iteration, the team in Uai-Mori with a CDNIP local facilitator and three trainers from 

the local NGO CVTL. 3) Third iteration, the team in Uai-Mori with Xefe Aldeia Sr. Augusto Suares and his 

family. 4) Fourth iteration, the team in Sagadati with our host family. 
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3.4. Research strategy  

3.4.1. Research setting  

This research was conducted in Baucau and Viqueque districts, located North and South of the 

dividing ridge of this Small Island Developing State (SIDS) (Figure 3.7). Covering an area of 2,140.4 km2, 

these districts include 94 villages inhabited by 148,958 people (General Directorate of Statistics [GDS] 

& United Nations Population Fund [UNFPA], 2016). Most households are rural (>85%), with main 

sources of income comprising farming and livestock rearing, where commonly grown staples are maize, 

rice, and cassava (GDS & UNFPA, 2016). Timor-Leste has a tropical climate with two distinct seasons, 

wet and dry, which follow unimodal rain patterns in the North and bimodal in the South coast. The wet 

season (tempu udan) ranges from November to April, with a second short rainy period between June 

and August in the South -enabling two annual harvests, followed by a dry season (tempu bailoron) with 

virtually no rains. The lean season (tempu ai-han menus) occurs when food reserves deplete before the 

maize and rice harvests, more severe in the uplands where crops are rainfed and rice is seldom grown 

due to the steep terrain (da Costa et al., 2013) (Figure 3.8).  

 

Figure 3.7 – Map with research districts and annual rainfall (mm). Source: Williams et al. (2018), Figure 

S2 in the supplementary materials.  
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Figure 3.8 – Timor-Leste cropping calendar for major food crops and the lean season. Source: Food and 

Agriculture Organization of United Nations [FAO] (2019). 

Timor-Leste is a diverse ethnolinguistic country, where over 30 local languages are spoken, as 

shown in Figure 3.9. Tetun and Portuguese are the official languages, and Bahasa Indonesia and English 

are considered working languages. Makasae is the third most widely used local language and is the 

predominant tongue spoken in both Baucau research suku, while Tetun Terik and Kairui are in 

Viqueque suku (National Statistics Directorate [NSD] & UNFPA, 2013). Managing the multi-linguistic 

context was essential to conduct this research. 

 

Figure 3.9 – Major language groups in Timor-Leste, based on 2010 census data. Source: Fischer (2016). 
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3.4.2. Research design 

This research is comprised of three distinct observational studies, two quantitative -a 

longitudinal (Study 1 -Chapter 4) and a cross-sectional design (Study 2 – Chapter 5), and one 

qualitative-dominant study that applied mixed-methods (Study 3 – Chapter 6). Figure 3.10 shows a 

summary of the studies’ parameters that compose this PhD thesis. Each respective chapter further 

describes their specific study design, sampling framework, and methods of analysis. 

 

Figure 3.10 – Visual model summarising each study design, sampling, and other parameters.  

Note: HH = household; CDNIP = community driven nutrition improvement project; ND = Newcastle disease 

vaccination; AQC = aquaculture; M&C = mother and child; FIES = food insecurity experience scale; A-WEAI 

= abbreviated women’s empowerment in agriculture index; QN = quantitative; QL = qualitative; DDS = 

dietary diversity scores; KII = key informant interviews; SSI = semi-structured interviews. 

3.4.3. Sampling frame and sample size  

The sampling frame defines a set of elements from which to select a sample of the target 

population (Lewis-Beck et al., 2004). The research selected suku participating in the CDNIP (nutrition 

education) and undertaking an ASF intervention (poultry vaccination and/or aquaculture) in order to 

maximise the potential for improved dietary quality among participants. All included suku fell in the 

lowest national living standards or wealth quintiles (ADB, 2013) and the targeting of mothers for CDNIP 
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participation was universal within those (WB, 2014). Therefore, all mothers with a child aged 6-48 

months at the research baseline were eligible. The sample frame for the quantitative studies comprised 

all households residing in CDNIP suku participating in at least one ASF intervention, with a child under 

the age of four years at baseline, with permanent residence, and living in a dual-adult household, 

generally composed of husband and wife; which constituted the eligibility criteria. Building the A-WEAI 

score required answers from men living in the same dwelling, and female-headed households were 

excluded as a result. This decision was also made with the aim to specifically assess the degree of 

inequality between women and men in their households, given the relational and situated focus of 

women’s empowerment of this thesis. This sampling bias implies that the results on women’s 

empowerment levels are relevant for dual-adult households not female-headed households. In Timor-

Leste, the proportion of the latter is modest, 16% in 2015 (GDS & UNFPA, 2016). All three studies base 

the selection of participants from this initial sample.  

The primary outcome of this research was dietary quality, which was used to determine the 

sample size, specific indicators used are described in Section 3.5.1. To calculate the sample size relevant 

to Study 1, which assessed child and maternal dietary quality across the seasons and livelihood zones, 

I considered nationally representative data from Timor-Leste. In 2013, the mean Dietary Diversity Score 

(DDS) for children 6-23 months old was 2.8 food groups with a standard deviation (SD) of 1.5, and for 

children 24-59 months old, the mean was 3.5 with an SD of 1.5 (Ministry of Health [MoH], 2015). Studies 

among smallholder farmers in similar socio-economic contexts that compared seasonal DDS showcased 

a difference of 0.4 SD (Darrouzet-Nardi et al., 2016; Savy et al., 2006), which was considered as a 

reasonable estimate to inform the sample size calculation. A sample size of 200 households with a child 

aged 6‐59 months gave the study 80% power to detect a conservative minimum difference between 

seasons equal to 0.5 food groups (=1/3 SD) with an α = 0.05. A design effect adjustment of 1.5 was 

included to allow for correlation among clusters (suku) of observations where an intra-cluster 

correlation (ICC) equal to 0.01 and an average cluster size of 50 households in each suku were assumed. 

Due to the longitudinal nature of Study 1, an estimated 20% respondent dropout rate was added to the 

sample size, initially calculated at 160 households. The research aimed for an even sample distribution 

between two coastal and two mid-altitude suku, comprising an equally sized strata of ±100 participants 

each. Figure 3.11 illustrates the research sampling frame. 

The sampling strategy followed three selection stages. First, suku with the CDNIP and at least 

one ASF intervention were selected (n=30), and those with both interventions were prioritised (n=5). 

Second, two suku from each district and livelihood zone, coastal and mid-altitude, were selected 

totalling four suku. The rationale was that coastal communities might have better access to seafoods, a 
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form of ASF that could skew results if unaccounted for, while the inclusion of suku from both districts 

enabled greater results generalisation. When more than one suku was eligible due to geographical 

location, better road access was prioritised for logistical reasons, while suku with <50 CDNIP 

participants were excluded due to sampling requirements. Third, in each suku, households were 

randomly selected from a list provided by CDNIP staff using the Microsoft Excel random function 

(RAND) to allocate a number to each participant, then sorted from smallest to largest and selected the 

top 50 participants. No control groups were included because the aim of this research did not 

contemplate evaluating the program’s impact nor establishing causality -measure what would have 

happened if the participants had not received the intervention.
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Figure 3.11 – Research sampling frame and suku selection in late 2016 
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3.4.4. Research sites 

The final four suku sampled were Samalari and Sagadati (Baucau) and Luca and Uai-Mori 

(Viqueque), their key characteristics are shown in Table 3.3, and detailed maps are available in 

Appendix A3. The start of data collection was however postponed for 6-months, and in mid-2017 one 

of the initially sampled suku was changed. The initially selected coastal suku in Viqueque, Macadique, 

was replaced for Luca, as the former no longer participated in the vaccination campaign. Luca met the 

stated selection criteria, and ethics applications were updated accordingly. Prior to starting data 

collection, a community consultation process was undertaken in August 2017 to invite and discuss with 

the suku leaders about participating in the research. After presenting the Ethics approvals and MAF 

support letter, all Xefe suku granted permission to undertake this research, as shown in Figure 3.12. 

Table 3.3 – Sampled suku and key socio-demographic and agricultural characteristics 

Characteristics Suku 

Samalari Sagadati Luca Uai-Mori 

District,  
Sub-district 

Baucau, 
Laga 

Baucau, 
Laga 

Viqueque, 
Viqueque 

Viqueque, 
Viqueque 

Location Coastal Inland Coastal Inland 

Population 2,677 2,750 2,400 1,142 

Private HH 534 600 488 242 

Electricity, % 71.7 21.7 44.9 11.2 

Improved water1, % 67.6 39.7 35.0 8.3 

Improved sanitation1, % 15.4 3.7 21.3 5.4 

Agricultural livelihood 
zone 

North coast 
irrigated area 

Mid-altitude 
irrigated area 

South coast 
irrigated area 

Mid-altitude 
irrigated area 

Grow rice, % 44.6 73.0 52.7 59.9 

Grow corn, % 94.6 94.5 62.5 51.7 

Grow vegetables, % 32.2 43.7 71.7 41.3 

Grow beans, % 56.6 46.8 52.7 36.0 

Raise buffalo, % 16.9 28.7 38.5 40.9 

Raise pigs, % 80.0 89.8 78.3 61.6 

Raise chickens, % 91.4 91.2 89.1 88.4 

Source: Based on 2015 census data (GDS & UNFPA, 2016; Williams, 2017). 

Note: HH = households. Percentage data refer to % of households by suku. 

1 These are described in Section 3.5.1.3.  
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Figure 3.12 – Consultation with the Xefe Suku in Sagadati  

Note: Photo with Sr. Aurelio Castro, Xefe Suku Sagadati, and Ano Ximenes from the local NGO CVTL. 

The four research sites or suku are located in two agricultural livelihood zones, coastal and mid-

altitude, with the commonality that over 35% of households in all sites grow irrigated rice (Williams et 

al., 2018) (Figure 3.13). For the purpose of this research north and south coast irrigated areas are 

considered one zone because annual rainfall for included suku ranges between 1,200-2,000 mm 

(Molyneux et al., 2012) making them comparable. Coastal lowland zones have lower crop and livestock 

diversity, are more developed, and have better connectivity and access to markets, whereas inland mid-

altitude areas have more diverse cropping and livestock systems, less access to services, and poorer 

roads (Williams et al., 2018), especially during the heavy rains between December and March when 

these are often inaccessible. I hypothesised that mid-altitude zones have less access to seaside resources 

and traded goods and that ASF consumption might be lower than in coastal zones as a result. Out of 

442 suku nationwide, 108 fall in these two zones, representing 29% of the Timorese population in 2010 

and all predominantly rice-growing communities (Williams et al., 2018). 
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Figure 3.13 – Map with research sites and agricultural livelihood zones: North and South coast irrigated 

areas (coastal) and Mid-altitude irrigated areas (mid-altitude). Source: Williams et al. (2018, p. 865). 

Note: The coastal suku in the North changed its typology to ‘North coast irrigated areas’ when using 2015 

census data (Williams, 2017), as opposed to the above map using 2010 census data. 

3.4.5. Participant selection  

The CDNIP provided a list of enrolled mothers in the four suku. After randomization, local 

facilitators supported households’ identification, and mothers were visited and invited to participate, 

when non-available or uninterested a reserve list was used until target completion, 50 households per 

suku. Eligible women had or cared for a child aged 6-48 months at baseline -September 2017, lived with 

an adult male, were permanent residents, and CDNIP participants. The youngest child under 4 years 

old was selected, and twins registered as one participant. The initially selected households were visited 

4-times to administer the different instruments in each iteration. 

For the quantitative phase, two cohorts were established.  

- Cohort 1 -Female carers, mostly mothers and women of reproductive age.  

- Cohort 2 -Children 6-59 months old.  
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In the longitudinal design (Study 1), cohort 2 was analysed in two groups, 6-23 and 24-59 

months old respectively, because children two to five years old gradually start consuming a similar diet 

to their parents (Daelmans et al., 2003), and the dietary diversity indicator had only been validated for 

the younger group (WHO, 2010) at that time. For the cross-sectional design (Study 2), mothers and an 

adult male living in the same household, preferably their husband, were surveyed.  

For the qualitative phase (Study 3), a sub-sample of mothers was selected. The sampling 

strategy was based on ranking children’s dietary diversity scores collected in the third fieldwork 

iteration (June 2018) and selecting mothers that scored highest and lowest (n=30), further described in 

Chapter 6. Its rationale was to delve into the interrelationship between gender relations and dietary 

quality by assessing the responses from households who gave most and least adequate foods to their 

young children. Selected mothers were invited for interviewing after the survey completion, an 

invitation that was extended to husbands and other family members such as grandparents. 

Additionally, key informant interviews (KII) (n=3) were conducted with CDNIP local nutrition 

facilitators who delivered group-based sessions to mothers, selected on a purposive basis. 

3.5. Methods of data collection 

This section describes the methods and main instruments used to investigate child and 

maternal dietary quality and its relationship with women’s empowerment in agriculture. Dietary quality 

was primarily assessed through indicators of dietary diversity (scores and minimum achievement) and 

animal-source foods (ASF) intake, the research outcome measures. Covariates included socio-economic 

and food insecurity data as well as household production diversity. Women’s empowerment was 

assessed through the Abbreviated Women’s Empowerment in Agriculture Index (A-WEAI) and 

interviews applying the Gender Relations Framework (GRF). Statistical analysis was performed for 

numerical data and thematic analysis for textual data, to provide robust evidence of variables 

correlations complemented by in-depth understandings of local perceptions and experiences. The 

research aims and outcome measures are presented below:  

Aim 1 – To examine the dietary quality of children 6–59 months old and their mothers and 

their food security 

Outcome measures: dietary diversity scores (DDS), minimum dietary diversity (MDD), and ASF 

intake for each cohort and age group. 
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Aim 2 – To investigate the relationship between the women’s empowerment in 

agriculture and household food production on the dietary diversity of children 12-59 months old 

and their mothers 

Outcome measures: DDS for each cohort. 

Explanatory variables: A-WEAI measures and Production Diversity Index. 

Aim 3 – To explore gender relations and decision-making on livestock production and 

ASF acquisition and consumption  

Data: selected A-WEAI modules and semi-structured interviews applying the GRF. 

To address the research aims, I applied five survey-based quantitative tools and one interview-

based qualitative tool, described in the following sections, and collated in Appendix A4. Fieldwork 

iterations and methods used are summarised in Table 3.4. 

- Longitudinal surveys: Dietary diversity and ASF intake, and production diversity. Collected 

child and maternal 24-hr dietary recalls and previous week ASF intake, as well as household 

agricultural production diversity. These were measured 4-times over one year to investigate 

seasonal variability.  

- Cross-sectional surveys: Socio-economic, food insecurity, and A-WEAI. Collected socio-

economic household data during the first fieldwork iteration and food insecurity data in the 

second fieldwork iteration among women. Adapted, piloted, and implemented the A-WEAI tool 

during the third fieldwork iteration, surveying both men and women.  

- Semi-structured interviews. Interviewed a sub-sample of participants, mostly mothers but also 

fathers and extended family, and some key informants during the fourth data collection 

iteration. The GRF informed the interview guide and coding framework. Qualitative findings 

were used to support the interpretation of survey results and expand other topics. 
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Table 3.4 – Methods of data collection used and fieldwork iterations 

Methods of data collection 

2017 2018 
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Fieldwork iterations  1st  2nd  3rd  4th  

I. Dietary diversity and ASF intake survey          

II. Production diversity survey           

III. Socio-economic survey           

IV. Food insecurity survey          

V. A-WEAI survey          

VI. Semi-structured interviews          

The timing of the fieldwork components was informed by the agricultural seasons linked to the 

weather patterns in Timor-Leste, which have been extensively documented (da Costa et al., 2013; 

Erskine et al., 2015; Glazebrook et al., 2007; Wong et al., 2018) and described in Section 3.4.1. The 

seasonal calendar provided by CDNIP staff was validated with Xefe suku, who agreed on the proposed 

data collection months. 

3.5.1. Structured surveys 

3.5.1.1. Dietary diversity and ASF intake 

Child and maternal dietary quality were assessed through 24-hr dietary recalls based on the 

maternal recall of all foods and beverages consumed, and given to children, the day before the survey. 

Two methods were used. First, open recall, in which the interviewer wrote all the ingredients consumed 

by meal, second, the list-based method, where enumerators read a predefined list of foods from non-

reported groups to improve completeness. Additionally, ASF types consumed the previous week were 

recorded for both using a food frequency questionnaire (last week, last month, not consumed). 

Validated dietary diversity questionnaires were used for mothers (FAO & FHI360, 2016) and children 

(WHO, 2010), and adapted to reflect locally available foods. An adapted questionnaire was kindly 

provided by Johanna Wong, a PhD Candidate, who had used these in Timor-Leste (Wong et al., 2018). 

The foods listed in the questionnaire were refined in each iteration as new fruits and vegetables were 

reported. Available foods were often seasonal and environment-specific because Timor-Leste counts 

with a wide variety of topographies and rich agricultural diversity (Williams et al., 2018). 
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The basis to build the dietary quality measures is the number of food groups consumed the day 

before. These food groups are clustered distinctly to build the indicators for each cohort, children, and 

women (Table 3.5). Despite the minimum dietary diversity for infant and young child feeding (MDD) 

and dietary diversity score (DDS) were only validated as a proxy for micronutrient adequacy among 

children 6-23 months old (WHO, 2010), the same indicators were used among children 24-59 months 

old to ensure comparability, as there is no age-specific indicator. However, a recent study found that 

MDD is an adequate predictor of micronutrient intake in children of the older age group (Diop et al., 

2021), validating the approach used. Moreover, this approach enabled consistency across the multiple 

time points, because some children changed age groups through the lifespan of the longitudinal study. 

Child and maternal MDD and DDS constitute the main indicators used to assess dietary diversity. 

Additionally, this research assessed the prevalence of ASF intake, an expression of dietary quality 

(WHO, 2010), through multiple measures such as consumption of any ASF group yesterday (dairy, flesh 

foods, eggs) or last week, following the food groups classification. Finally, questionnaires included 

sections on child health, breastfeeding, and other feeding practices, based on WHO (2010) guidelines. 

Table 3.5 – Food groups and dietary diversity indicators used by cohort. 

 Dietary Diversity indicators 

Children 6–23 & 24-59 months old Women 

Food Groups (i) Grains, roots and tubers 1. Grains, white roots, tubers, and 
plantains 

(ii) Legumes and nuts 2. Pulses (beans, peas and lentils) 

3. Nuts and seeds 

(iii) Dairy products (milk –without sweet 
condensed milk, yogurt, cheese) 

4. Dairy (excluding flavoured and sweet 
condensed milk) 

(iv) Flesh foods (meat, fish, poultry, liver/organ 
meats), incl. processed foods (sausages, 
nuggets, etc) 

5. Meat, poultry, and fish 

(v) Eggs 6. Eggs 

(vi) Vitamin-A rich fruits and vegetables 7. Dark green leafy vegetables 

8. Other vitamin A-rich fruits and 
vegetables 

(vii) Other fruits and vegetables 9. Other vegetables 

10. Other fruits 

Indicator 1 MDD = Minimum Dietary Diversity for infants 
and young children (IYC) 

MDD-W = Minimum Dietary Diversity for 
women of reproductive age (15–49 years) 

Calculation & cut-off 4 out of 7 food groups 5 out of 10 food groups 

Validated against Micronutrient density compared with desirable 
density for complementary foods, assessed by 
24-hour recall or weighed food records. Widely 
validated for IYC 6-23 months only 

Micronutrient adequacy assessed by 
multiple 24-hour recalls 
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 Dietary Diversity indicators 

Children 6–23 & 24-59 months old Women 

Meaning Proxy for the adequacy of the micronutrient 
density of IYC diets; reflects one of several 
favourable IYC feeding practices 

Proxy for the probability of micronutrient 
adequacy (MPA) of women’s diets; 
reflects micronutrient adequacy, which is 
one critical dimension of diet quality 

Reference (WHO, 2010) (FAO & FHI360, 2016) 

Timor-Leste nationally  
representative data  

Food & Nutrition Survey 2013 (MoH, 2015), 
both age groups 
Demographic & Health Survey 2016 (GDS et al., 
2018b), 6-23 months old 

Not available 

Indicator 2 DDS = Dietary Diversity Score for children DDS-W = Dietary Diversity Score for 
women  

Calculation The number of food groups consumed in the 
24-hr prior to the survey from a total of 7 food 
groups 

The number of food groups consumed in 
the 24-hr prior to the survey from a total 
of 10 food groups 

Validated against Not validated, yet DDS is often used in contexts 
with low MDD achievement, see Sebayang et al. 
(2019), Savy et al. (2006) 

Not validated, yet DDS-W is often used in 
contexts with low MDD-W achievement, 
see Adubra et al. (2019), Arimond et al. 
(2011) 

Timor-Leste nationally  
representative data 

Food & Nutrition Survey 2013 (MoH, 2015), 
both age groups 

Not available 

3.5.1.2. Production diversity 

Household production listed crops grown and recorded the type and number of livestock raised. 

I applied multiple indicators, including the Agricultural Species Richness (ASR), the unweighted count 

of the number of different species of plants or animals produced by the household, including food and 

cash crops, and the Production Diversity Index (PDI), the number of food groups produced by the 

household, mirroring the 10-food groups included in the DDS-W (Sibhatu & Qaim, 2018). To build the 

PDI, respondents were assigned one point when they reported growing, accessing, or raising at least 

one crop or an animal belonging to any of the 10-groups defined by the DDS-W (Table 3.6). Rural 

populations in Timor-Leste and most households in our sample were smallholder farmers, often 

consuming what is produced. It was expected that higher diversity in food production would lead 

towards improved dietary diversity, as has been shown in other agrarian and post-conflict nations such 

as Nepal (Malapit et al., 2015a). 
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Table 3.6 – Examples of crops and animals classified in 10-food groups as per the DDS-W 

Food groups 
 in DDS-W 

Examples of reported crops grown/ accessed and animals raised 

English Tetun 

1. Grains, white roots, 
tubers, and plantains 

Rice, corn, cassava, taro, plantain, sweet 
potatoes (white), breadfruit, wild lesser yam, 
elephant foot’s yam 

Fos, Batar, Aifarina, Talas, Hudi magál, 
Fehuk midar (mutin), Kulu, Kumbili, 
Maek 

2. Pulses (beans, peas 
and lentils) 

Black or red bean, mung bean, cow pea, 
soybean, kidney bean, pigeon pea, tofu, tempeh 

Fore metan ka mean, Fore munggu, 
Fore masin, Fore keli, Koto mean, Tunis, 
Tahu, Tempe 

3. Nuts and seeds Peanut, cashew nut Forerai, Kaiju musan 

4. Dairy (excluding 
flavoured and sweet 
condensed milk) 

Not Applicable 
Note: Ruminants are not customarily milked in Timor-Leste. Despite owning ruminants, this 
group was 0 for all participants except for one, who reported buffalo fresh milk intake. 

5. Meat, poultry and 
fish 

Buffalo, Bali cattle, goat, sheep, pig, chicken, 
duck, tilapia fish 

Karau, Karau vaka, Bibi, Bibi malae, 
Fahi, Manu, Manu-rade, Ikan nila 

6. Eggs Chicken, Duck Manu, Manu-rade 

7. Dark green leafy 
vegetables 

Mustard greens, cassava leaves, pawpaw leaves, 
spinach, water spinach, moringa, pumpkin 
shoots, bean shoots 

Mustarda, Aifarina tahan, Aidila tahan, 
Bayam, Kangkung, Marungi, Lakeru 
dikin, Fore dikin 

8. Other vitamin A-rich 
fruits and vegetables 

Pumpkin, cassava (yellow), sweet potatoes 
(orange-fleshed), carrot, passionfruit, mango 
(ripe), pawpaw (ripe), banana (red) 

Lakeru kinur, Aifarina (kinur), Fehuk 
midar (kinur), Senhora, Marakuzas, 
Haas tasak, Aidila tasak, Hudi mean 

9. Other vegetables Tomatoes, eggplant, banana heart, pawpaw 
flowers, snake bean, long bean, cabbage, 
cucumber, pawpaw (green), chayote/choko 

Tomate, Brinjela, Hudi dubun, Aidila 
funan, Fore tali, Fore sikote, Repolhu, 
Pepinu, Aidila okir, Lakeru mutin 

10. Other fruits Banana, coconut, mango (green), jackfruit, 
orange, grapefruit, avocado, watermelon, 
pineapple 

Hudi, Nuu, Haas mangal, Kulu jaka, 
Sabraka, Jamboa, Abokati, Pateka, 
Ainanas 

3.5.1.3. Socio-economic 

To collect socio-economic data, questions from the population census 2015 questionnaire were 

used, specifically the sections on household characteristics, income sources, and assets (GDS and 

UNFPA, 2016). Definitions of household characteristics followed the census categorisation (GDS & 

UNFPA, 2016), where improved water sources included water piped into the dwelling or yard; public 

taps or standpipes; tube wells or boreholes, protected dug wells, protected springs; and rainwater 

collection. Improved sanitation facilities included flushing/pouring into a piped sewer system, tank, or 

pit; a Ventilated Improved Pit latrine; or a pit latrine with a slab. Questions on the quality of housing 

materials and facilities and ownership of assets, including livestock as these are key assets in rural 

contexts, were used to build a Wealth Index (WI), an indicator of a household’s economic status. 

Despite that suku were of the lowest national living standards quintile (ADB, 2013), the research aimed 

to rank intra-group socio-economic differences. Additionally, the altitude of each household was 

recorded as an agro-ecological parameter through household geo-referenced data. 
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3.5.1.4. Food insecurity 

To assess the level of women’s food insecurity, I applied the Food Insecurity Experience Scale 

(FIES) at the individual level (mothers) for a 30-day reference period (December 2017). Results are 

reported in Study 1 (Chapter 4). The FIES is a dichotomous 8-items index assessing the severity of food 

insecurity of a respondent by focusing on the conditions that reflect limited food access (FAO, 2016), 

generating an internationally validated experience-based instrument that enables comparison across 

socio-cultural contexts through a cost-effective method (Saint Ville et al., 2019). The FIES is the second 

indicator to monitor the Sustainable Development Goal 2 (SDG2) target 2.1 (United Nations [UN] 

General Assembly, 2021) and was added to the Demographic and Health Surveys (DHS) in 20195. To the 

best of my knowledge, this research was the first instance where this tool was applied in Timor-Leste. 

3.5.1.5. Abbreviated Women’s Empowerment in Agriculture Index (A-WEAI) 

The Women’s Empowerment in Agriculture Index (WEAI) is a survey-based tool aimed at 

assessing the empowerment of women in the agricultural sector by focusing on their agency. 

Background information on the WEAI was presented in Chapter 2. This multi-dimensional index 

collects individual-level data by interviewing a woman and a man within the same household to assess 

gender parity in agriculture, thus encompassing decisions in the productive and economic spheres. As 

an aggregate instrument, the WEAI is comprised of two sub-indexes, the five domains of empowerment 

(5DE), estimating the degree to which women are empowered in five domains: (1) decisions about 

agricultural production, (2) access to and decision-making power about productive resources, (3) 

control of use of income, (4) leadership in the community, and (5) time allocation; and the Gender 

Parity Index (GPI), measuring empowerment differentials that reflect intra-household inequality 

(Alkire et al., 2013). This research applied the A-WEAI version, described in Table 3.7. 

Further details on the index construction are in Chapter 5 (Study 2). 

  

 
5 https://blog.dhsprogram.com/category/questionnaire/dhs-8-questionnaire/  

https://blog.dhsprogram.com/category/questionnaire/dhs-8-questionnaire/
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Table 3.7 – The Abbreviated Women’s Empowerment in Agriculture Index (A-WEAI) domains of 

empowerment 

A-WEAI 

Domain Indicator Definition Adequacy cut-off  Weight  

1. 
Production 

1. Input in 
productive 
decisions 

Sole or joint decision-making over 
food and cash-crop farming, 
livestock, and fisheries/aquaculture 

Has some input or feels can make 
decisions in at least two activities 

 1/5 

2. 
Resources 

2. Ownership of 
assets 

Sole or joint ownership of major 
household assets 

Ownership of any, if not only one 
small asset (chickens, non-
mechanized equipment, or small 
consumer durables) 

 2/15 

3. Access to and 
decisions on 
credit 

Access to and participation in 
decision-making concerning credit 

Makes at least one decision 
relative to credit from at least 
one credit source 

 1/15 

3.  
Income 

4. Control over 
use of income 

Sole or joint control over income and 
expenditures 

Has some input or feels can make 
decisions on income generated & 
not only on minor household 
expenditures 

 1/5 

4. 
Leadership 

5. Group 
membership 

Membership in a community group, 
i.e. producer, natural resources, 
social, civic, etc. 

Active member in at least one 
group 

 1/5 

5.  
Time 

6. Workload Allocation of time to productive & 
domestic tasks 

Works less than 10.5 hours a day  1/5 

Source: Adapted from Malapit et al. (2017). 

Applying the A-WEAI required to adapt, translate, review, and pre-test the questionnaire prior 

to its field administration. To undertake this endeavour recommendations were followed from the A-

WEAI instructional guide (Malapit et al., 2015b), and a WHO-defined process to translate and adapt 

research instruments, which sought to produce conceptually equivalent instruments that focused on 

cross-cultural aspects rather than on linguistic equivalence (WHO, 2016b). No WEAI tools had been 

used in Timor-Leste prior to this research in 2018.  

First, key informant interviews were held with the TAG members in 2017 to adapt the A-WEAI 

questionnaire to the Timorese realities. Reflecting local conditions and country-specific productive 

activities in the response lists was paramount to ensure the tool's relevance. Table 3.8 shows the 

adaptations made, where the original A-WEAI design and weights were maintained. Second, the tool 

was professionally translated into Tetun with financial support from the USAID’s Avansa Agrikultura 

Project, managed by Cardno Emerging Markets USA Ltd, who had an agriculture women’s economic 

empowerment component and could potentially use the tool in the future.  Third, their Gender 

Manager and TAG member, Sebastiana Pereira, reviewed the professional translation to ensure that the 

questions’ framing and vocabulary used would suit the end-users’ literacy level and that the original 
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intent and meaning of the questions were maintained. The other two members of the TAG reviewed 

relevant questionnaire parts and advised on the suitability of the terminology used. All members of this 

expert panel are bilingual in Tetun and English. Due to budget limitations, the tool was not back-

translated by an independent translator, as recommended by WHO (2016b). However, experts in cross-

cultural survey design such as Harkness et al. (2010) argue that producing the best possible translation 

first, followed by a direct evaluation of the translation in the target language is not only a valid approach 

but also better in practical and theoretical terms. Given the expertise of the TAG, I am confident that 

the final translation was robust and well-adapted.  

Table 3.8 – Differences in activities between the A-WEAI and the adapted A-WEAI to the Timor-Leste 

context 

Domains Indicators Module A-WEAI questionnaire activities Timor-Leste adapted questionnaire  

1. 
Production 

1. Input in 
productive 
decisions 

ACTIVITIES Food crop farming   

Cash crop farming 
 

Livestock raising 
 

Fishing or fishpond culture   

2.  
Resources 

2. Asset 
ownership 

ITEMS Agricultural land (pieces/plots)   

Large livestock (oxen, cattle) Buffalo, cattle 

Small livestock (goats, pigs, 
sheep) 

 

Chickens, Ducks, Turkeys, Pigeons Chickens, Ducks 

Fishpond or fishing equipment (Including for pond, river and sea) 

Farm equipment (non-
mechanized) 

Hoe, crowbar, shovel 

Farm equipment (mechanized) Hand-tractor, water pump 

Nonfarm business equipment Solar panel, sewing machine, alcohol 
distiller, hand weaver (tais), oven 

House or other structures (Including buildings with a small shop) 

Large consumer durables 
(refrigerator, TV, sofa) 

 

Small consumer durables (radio, 
cookware) 

Radio, rice cooker 

Cell phone (Smart or regular phone) 

Other land not used for 
agricultural purposes 

 

Means of transportation (bicycle, 
motorcycle, car) 

  

3. Access to 
and 
decisions 
over credit 

SOURCES Non-governmental organization 
(NGO) 

(Ex. KAEBAUK, CDB, CRS) 

Formal lender (bank/financial 
institution) 

(Ex. BNCTL, BNU) 

Informal lender 
 

Friends or relatives 
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Domains Indicators Module A-WEAI questionnaire activities Timor-Leste adapted questionnaire  

Group based micro-finance or 
lending including VSLAs / SACCOs 

(Ex. Kooperativa Kreditu, RIAK, Tuba 
Rai Metin) 

Informal credit/savings groups 
such as merry-go-rounds, 
tontines, funeral societies, etc. 

Funeral groups (ex. Arisan, CU) 

3.  
Income 

4. Control 
over use of 
income 

INCOME 
SOURCES 

Food crop farming For consumption 

Cash crop farming For sale 

Livestock raising 
 

Fishing or fishpond culture 
 

 
Rent land 

Non-farm economic activities Small business (Ex. Small shop, re-sale, 
self-employment) 

Wage and salary employment (Including state pension) 

ACTIVITIES 
 

Rent land 

Non-farm economic activities Small business (Ex. Small shop, re-sale, 
self-employment) 

Wage and salary employment (Including any state pension) 

Major household expenditures (Ex. Land, motorbike, car) 

Minor household expenditures (Ex. Food, daily household needs) 

4.  
Leadership 

5. Group 
membership 

GROUPS Agricultural / livestock/ fisheries 
producer’s group (incl. marketing 
groups) 

Agriculture groups 

Water users’ group (Ex. PNDS) 

Forest users’ group [not applicable] 

Credit or microfinance group (inc. 
SACCOs/merry-go-rounds/ VSLAs) 

(Ex. Kooperativa kreditu, RIAK, Tuba Rai 
Metin) 

Mutual help or insurance group 
(incl. burial societies) 

Funeral groups (ex. Arisan, CU) 

Trade business association group (Ex. Cooperative to sale woven tais) 

Civic groups (improving com.) or 
charitable group (helping others) 

 

Religious group (Ex. Jela, JBK, KBK) 

Other [women’s/men’s] group Women's or men's groups 

Other (SPECIFY) CDNIP nutrition group 

5. 
Time 

6. Workload TIME Worked more than 10.5 hours in 
previous 24 hours. 

Agricultural activities 

Livestock activities 

Fishing activities 

Other activities, go to the market to sell, 
sell from shop 

Own business or employment activities 

 Domestic work (incl. cooking, family 
care, fetching water, etc) 

Source: Adapted from Malapit et al. (2015b). Note. Ex. = example. 
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The tool was pre-tested with a small number of respondents (n=12) of similar characteristics to 

the final end-users to identify potential problems with the questionnaire among participants and 

enumerators. The pre-test was led by the six enumerators that used the tool in the field, serving as the 

final component of the training received to ensure adequate administration. I observed each 

enumerator and took notes on challenging aspects. The pre-test sample was gender-balanced and 

included participants from dual-adult households, their characteristics are shown in Table 3.9. Upon 

completion, two gender-segregated focus group discussions were organised to systematically debrief 

on the questionnaire with participants in conjunction with the enumeration team, with whom I also 

had a separate debrief session. Cognitive interviewing pre-testing principles were applied to probe 

respondents’ comprehension and assess whether the intended meaning of questions was conveyed and 

the words used were understood (Willis et al., 2011). Table 3.10 shows the main pre-test findings. 

Table 3.9 – A-WEAI pre-test respondents’ characteristics in suku Buruma (Baucau), May 2018 

Characteristics Participants (n=12) % 

Male 6 50 

Female 6 50 

Age 20-34 5 42 

Age 35-49 4 33 

Age over 50 3 25 

Married 12 100 

No schooling 4 33 

Primary schooling 6 50 

Secondary schooling 2 17 

Catholic religion 12 100 
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Table 3.10 – Main findings from the A-WEAI pre-test  

# Finding Source Action 

1 Participants – most reported that clearly 
understood the questions 

FGD  

2 Participants – some found it strange that we 
were asking who owns their agriculture tools 

FGD  

3 Participants – some reported never using large 
amounts of money to buy a car, land, or TV, so 
found that difficult to answer 

FGD Asked enumerators to rephrase the 
question: “Imagine that you won a large 
sum of money and wanted to buy a 
motorcycle, who would make this 
decision?” 

4 Enumerators – some had some difficulties in 
distinguishing the self rasik and spouse feen/laen 

Field obs. Changed the options of the decision-
making questions to be mutually exclusive 
(see next below) 

5 Enumerators – discrepancies in choice of 
Makasae words between  

Debrief Discussed later with enumeration team a 
set of agreed words to be used in 
Makasae 

6 Enumerators – time use module is the most time 
consuming and requires time to calculate how 
many hours the participant dedicated to each 
activity 

Debrief Postponed the order of this module (G04 
was done after G05), to minimise the time 
from the participant 

7 Enumerators – difficulty in some time use 
activities classification 

Debrief Explained the difference between going to 
market to sell produce/ animals 
(economic) than going to buy food for 
daily needs (household tasks) 

8 Data entry check – the Candidate reviewed all 
tablet answers and pointed at errors individually 

Field obs. Shared with the group the most common 
mistakes and things to be aware of in 
certain questions. 

9 Most participants shared ownership on most 
items, yet phones were personal items if more 
than one in the household 

Data analysis  

Note: FGD = focus group discussion, obs. = observation. 

As a result of the pre-test process (finding #4), a critical change to the questionnaire options 

was made to minimise error as the pre-established set of options proved to be confusing among the 

enumeration team, shown in Table 3.11. This change affected the responses codes in the survey and the 

Stata code had to be modified accordingly during analysis to reflect the different option codes. The 

results of the pre-test informed the final revision of the tool aimed at conceptual accuracy and cultural 

equivalence.  
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Table 3.11 – Changes to the options of the decision-making multi-choice questions in the A-WEAI Timor-

Leste 

A-WEAI  A-WEA TL A-WEA TL in Tetun 

Self Wife only FEEN deit 

Spouse Husband only LAEN deit 

 Wife and husband together FEEN NO LAEN hamutuk 

Other HH member Other HH members, ex. Uncle, father-in-
law  

EMA SELUK husi uma-kain LARAN ez tio, banin 
mane 

Other non-HH member Other person form a different HH EMA SELUK husi uma-kain SELUK 

Not applicable Not applicable LA APLIKÁVEL 

Note: HH = household. 

3.5.2. Semi-structured interviews 

The main qualitative method used was semi-structured interviews (SSI), undertaken during the 

last fieldwork iteration in September 2018 with the aim to explore gender relations related to the 

acquisition and consumption of ASF. The interview guide was designed using ethnographic principles 

by which studying another culture requires developing rapport with those interviewed to attain 

meaningful information (Spradley, 1979). Due to informants knowing the research team from previous 

iterations, mutual trust was already established, which enabled greater participation. As Spradley (1979, 

p. 44) described, rapport encourages participants to talk about their culture while eliciting information 

fosters the development of rapport. The interview guide included mostly open-ended questions and 

sequenced those considering their sensitivity, and outlined gender-specific variations for some 

questions. It was used non-prescriptively and issues raised by participants were further probed. Despite 

being different than planned, the quantitative data analysis was not finalised when the interview guide 

was developed, yet preliminary findings served as a guide to inform relevant topics on dietary quality 

and gender relations. Further details on the SSI development and application can be found in Chapter 

6 (Study 3). 

The content of the SSI was developed following the four domains of the Gender Relations 

Framework (GRF), shown in Figure 3.14, which was developed as a gender analysis tool to explore food 

security and nutrition in the context of agricultural programs (Danielsen & Newton, 2018; van Eerdewijk 

& Danielsen, 2015; Verhart et al., 2016). By each domain, topics explored through this gender relations 

lens were: i) division of labour and roles, including food procurement and meal protocols; ii) access to 

and control over resources and benefits, including access to ASF, control over income, and ASF 

allocation; iii) intra-household decision-making, including on poultry sale and uses of income; iv) social 

and gender norms, including valued attitudes and perceptions related to ASF consumption. Responses 
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elucidated information on ASF access, utilisation, and allocation, a challenging topic to measure both 

quantitatively and reliably. For the key informant interviews (KII), the same guide was used and asked 

the informant’s views on the mothers participating in CDNIP-trainings. The GRF was also applied as 

the coding framework to analyse the interviews, included in Chapter 6.  

 

Figure 3.14 – The Gender Relations Framework (GRF) applied in the third study. Source: Adapted from 

Danielsen and Newton (2018) and Verhart et al. (2016). 

3.5.3. Participant observation 

Participant observation was done throughout the total 4-months of fieldwork and served to 

complement the interpretation of the qualitative results and punctuate the quantitative discussions. I 

kept a reflective research journal where every fieldwork day I wrote comments while observing the 

survey interviews, as well as recorded reflections and occurrences from community life, meals 

preparation, and gender relations observations at night-time. This method entails becoming close to 

people and making them feel comfortable enough with the researcher’s presence, as presence builds 

trust, in order to observe and record information about people’s lives while reducing the problem of 

reactivity -of people changing behaviours when they know are being observed, thus increasing the 

validity of data (Bernard, 2011). In the fields of health and nutrition, comparative studies have found 

direct observation to be better at capturing frequency and intensity of behaviours (Bernard, 2011), thus, 

was used during the entire data collection period and documented in field notes. This observational 

technique allowed collecting evidence by watching what people actually do but without engaging with 

the people themselves, which enabled to contrast what people reported and did about their activities 

(Rubin, 2016), despite still biased by the observer. 
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3.5.4. Instruments development and data collection 

For the quantitative studies, tablet-based surveys were developed using KoBo Toolbox -an open-

source data collection technology based on Open Data Kit (ODK) software (Harvard Humanitarian 

Initiative), which included global positioning system (GPS) capabilities used to record the location and 

altitude of participating households. Surveys were interviewer-administered using Samsung Galaxy A6 

tablets (Figure 3.15). Completed surveys were sent to an online server accessible with a personalized 

username and secure password when WIFI or 3G were able to access an internet connection –this 

platform is specifically designed to operate in remote settings.  I learned to develop the e-questionnaires 

through the Kobo Toolbox web form builder and refined forms in Microsoft Excel 2016. The main 

advantages of using tablet-based data collection as opposed to paper-based were data entry time gains, 

reliable offline capabilities, and ease of e-form development, while the key limitation was potential 

errors due to pressing the wrong button. A critical aspect of this research, given its longitudinal nature 

and use of different tools with the same participants, was to develop a reliable system to identify the 

index mother and child. The tablet-based system, in conjunction with the careful consideration of code 

assignation and participant criteria identification, were absolutely critical to ensure data accuracy. I 

spent a substantial amount of time considering these matters to ensure the successful identification of 

the indexed participants, particularly as family names in Timor-Leste are often recurrent. 

For the qualitative interviews, I used a Philips DVT2710 digital voice recorder. These were done 

by the Research Assistant (RA) and myself, where the RA led the interviews in Tetun or Makasae and 

translated the responses simultaneously when not in Tetun or when I needed clarifications. 

  

Figure 3.15 – Enumerators undertaking data collection using tablets 
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For data collection, the following process was conducted with the enumeration team: 

- The team was trained in the tools for 5-days before using the A-WEAI survey, including 

refreshers before each iteration, with time dedicated to role-play and mock interviews. During 

the training, the team made further lexicon suggestions to ensure the participants would 

comprehend terms used when administered in the sites.  

- When languages other than Tetun were preferred, as was the case in Baucau suku, the approach 

was to establish a standard agreement of words used among enumerators prior to data 

collection with the aim to ensure data consistency. In Uai-Mori suku, some participants 

preferred Kairui, for which local facilitators supported the simultaneous translation. 

- Research activities aimed to minimise the impact on participants’ day-to-day tasks, and local 

leaders advised what times and days were appropriate in each suku for survey interviews. When 

mothers had a recent birth or the household was mourning, enumerators did not undertake the 

surveys as a sign of respect. Data collection tried to avoid surveying participants during weekly 

market days, yet this was not always possible.  

- In the field, I reviewed data entry daily to ensure responses made sense and led a debriefing 

meeting daily to discuss issues faced and agree on common approaches going forward. 

- For the A-WEAI survey, which required interviewing the index mother and an adult man in the 

same household, a gender-balanced team was recruited with the aim to respect cultural 

protocols as the survey content could be sensitive. Yet, during fieldwork, it became apparent 

that decision-making or ownership questions were not considered sensitive by most 

participants and, in certain instances, female enumerators interviewed men and vice versa to 

ensure time efficiency. 

- For the SSI, I individually trained the RA, Domingas do Rosario Pereira, and discussed at length 

the interview guide and the intent of the questions prior to leading the interviews. 

The engagement of local CDNIP facilitators was essential in the first iteration to identify 

participants’ households, which the local NGO implementers facilitated as part of the agreed initial 

community engagement strategy. Moreover, the team felt comfortable engaging and interviewing 

participants from Baucau independently, yet felt inappropriate doing so in Viqueque suku, as in Timor-

Leste people have strong linkages to their clan, land, and linguistic groups. As a result, local facilitators 

in Viqueque were remunerated to guide the team and liaise with participating households during all 

iterations, as well as to translate from Kairui.  
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Research logistics were a big consideration throughout the data collection process. Road 

conditions in Timor-Leste are very poor, particularly in inland and remote areas. I required a four-wheel 

drive car to access all suku, absorbing large amounts of the fieldwork budget. In the first and third 

fieldwork iterations, two enumerators travelled with their own motorbikes, helping to complete surveys 

faster as households in rural Timor-Leste can be vastly spread in the territory. One aldeia in Sagadati 

was only accessible by foot, requiring a several hours hike, while some in Uai-Mori were of significant 

difficult access, requiring undertaking several seasonal river crossings. Due to safety requirements by 

Charles Darwin University (CDU), these aldeias were not visited during the heavy rain season (January 

2018). To ensure field safety, I carried a satellite phone, a GPS tracker, a first-aid kit, and required a 

check-in protocol with CDU as well as with CRS to ensure the team’s wellbeing. Tablets demanded 

regular access to power, not always available in either inland suku, and the use of power banks was 

essential. Vital fieldwork items are shown in Figure 3.16 

 

Figure 3.16 – Essential items to conduct fieldwork in rural Timor-Leste. 

To ensure research efficiencies and build community trust, the team and I, who travelled 

together during all iterations, developed relationships in each suku and identified suitable community-

based accommodation arrangements. These were linked to family networks or enabled through the 

local facilitators, as illustrated by one of our hosts’ homes in Figure 3.17. The opportunity to stay in the 
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research sites was extremely informative and valuable for me in terms of getting a deeper and richer 

sense of rural livelihoods, meals preparation, and protocols, and family dynamics, as well as 

experiencing the practicalities of not having running water, requiring collecting wood for fuel or sharing 

sleep facilities with multiple people. A list of lessons learned in the field is provided in Appendix A5. 

 

Figure 3.17 – Example of accommodation during fieldwork in Sgadati suku. 

3.6. Data analysis 

Each study used specific methods and analytical techniques defined broadly in the following 

section. For detailed descriptions of analytical approaches used, refer to each results chapter. 

3.6.1. Quantitative component  

To perform quantitative analyses, datasets were first downloaded to Microsoft Excel 2016 

(Microsoft Corporation, 2016). Then, data were cleaned by randomly checking 10% of observations 

against the original questionnaires, by inspecting for outliers, and by inspecting for categorical variables 

consistency and spelling. Reviewing the alignment of mother and child index codes across datasets was 
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critical to ensure correct analysis, thus extra care and checks were performed to ensure absolute 

accuracy. Additionally, all dietary recalls data were cross-checked between open recall and food groups 

classification for the four-time points to ensure the correct classification of reported foodstuff in each 

food group and according to each indicator inclusions, as well as address potential mistakes due to 

wrong tablet clicking. While this process took a significant amount of time, it ensured the accuracy and 

consistency of the key outcome indicators of this research. Following, relevant datasets to each results 

chapter were imported and analysed in STATA/IC 15.1 and 16.0 software -a newer version became 

available in 2019 (StataCorp, 2019b). Statistical significance was defined at P < .05, two-tailed. From this 

platform, continuous variables were described using mean and standard deviation when normally 

distributed or using median and interquartile range when non-normally distributed. Categorical 

variables were summarized using frequencies and percentages.  

Chapter 4 (Study 1) aimed to examine the dietary quality of children 6–59 months old and their 

mothers and their food security. Generalised linear mixed-effects models were used to determine 

changes in dietary diversity scores (DDS), minimum dietary diversity (MDD), and animal-source foods 

(ASF) intake for each cohort and age group by livelihood zone and across the seasons, as well as to 

identify the determinants of those indicators for children in relation to their mothers’. These models 

included a random intercept to account for the autocorrelation of observations collected from the same 

subject over time and the clustering of the observations from the same suku. The effect of other 

covariates on DDS, for example, was explored by adding each covariate in the mixed models as a fixed 

effect. Covariates included individual, household, and agro-ecological factors. Food insecurity was 

examined as a single data point and not included in the final models. 

Chapter 5 (Study 2) aimed to investigate the relationship between the women’s empowerment 

in agriculture and household food production on the dietary diversity of children old and their mothers. 

Ordinary Least Squares (OLS) regressions models were applied to determine whether measures of 

women’s empowerment in agriculture and agricultural production diversity were associated with child 

and maternal DDS, after controlling for variables similar to the first study. Prior, correcting for the 

potential endogeneity of empowerment and production measures on diets through instrumental 

variables (IV) techniques (Malapit et al., 2013) was attempted. However, the IV diagnostics performed 

unsatisfactorily, showing that empowerment and production measures were, in fact, exogenous to the 

outcomes, child and maternal DDS. A detailed explanation of the IV process applied to test for 

endogeneity is provided in Appendix A6.  

Key variables used in both quantitative studies are summarised in Table 3.12. Both included a 

Wealth Index (WI) as a household characteristic covariate. The WI was calculated using principal 
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component analysis (PCA), following the DHS methodology (Rutstein & Johnson, 2004). First, an 

exploratory analysis was conducted for selected variables to exclude those with low variance (for binary 

variables ≥95% or ≤5% frequency). Categorical variables were grouped and converted into binary 

variables and missing/don’t know values were recoded to 0, as established in the methodological 

guidelines. Final variables included floor material, rood material, electricity, cooking fuel, improved 

water source, improved sanitation (household characteristics); mobile phone, radio, TV, fridge, 

motorbike, as well as buffalo, cow, pig, chickens, horse (assets ownership). Excluded variables were car 

ownership, sheep, and ducks. The PCA was computed based on the correlation matrix i.e. variables 

were standardized to the same scale. Finally, the first principal component was extracted, and the WI 

was calculated by ranking the component into three equally sized groups or tertiles weighted by the 

number of household members.  

Table 3.12 – Main variables explored during the quantitative studies of this research. 

Study Outcome variables Key independent variables Covariates 

1 Dietary diversity score –child 
Minimum dietary diversity –child  
ASF consumption yesterday –child 

 Maternal dietary indicators 
Individual characteristics 
Household characteristics 
Agro-ecological characteristics 

2 Dietary diversity score –child 
Dietary diversity score –mother 
 

A-WEAI measures:  
- Six empowerment indicators 
- Binary empower. score 
- Aggregate empower. score 
- Gender Parity Gap 

Production Diversity Index 

Individual characteristics 
Household characteristics 
Agro-geographic characteristics 

Note. ASF = animal-source foods; A-WEAI = abbreviated women’s empowerment in agriculture index. 

Regular access to statistical support was provided initially through the Menzies School of Health 

Research senior statistician, Dr Federica Barzi, and then by RIEL statistician Dr Mirjam Kaestli. Their 

advice was invaluable to ensure correct sampling and analyses were performed. One of the secondary 

goals of this PhD was to improve my statistical and analytical skills. To undertake the analyses, I first 

took a statistical training refresher through a Biostatistics unit from the Menzies Master of Public 

Health, followed by long hours of learning with Stata software and studying statistical resources to 

comprehend and perform the analytical approaches used. RIEL also supported me with a perpetual 

license to this very useful software. 
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3.6.2. Qualitative component 

Chapter 6 (Study 3) aimed to explore gender relations and decision-making on livestock 

production and ASF acquisition and consumption. To perform qualitative analysis, the interviews were 

first transcribed using NVivo 12 (QSR International, 2020) software by listening to the mp3 recordings 

of close to 14-hr in total. I completed their verbatim transcription in Tetun, which helped me to 

intimately familiarise myself with their content. Then, I coded responses by each question in the same 

program. Following, I applied the four domains of the Gender Relations Framework (GRF) as the coding 

framework and coded all the interviews using this thematic analysis approach. Specifically, I re-read 

each transcript twice and open coding was also employed to add emergent themes. I created a 

consolidated list of provisional themes that were hierarchically categorised into parent and child 

themes. This process was replicated for the whole sample of interviews to produce a list of shared 

themes that were then situated in the GRF, and to identify recurring commonalities and data that 

contradicted the themes. Additionally, linkages and interactions between themes and domains were 

noted, and demographic characteristics such as suku and age were considered in the analysis.  

I relied heavily on my Research Assistant, Domingas do Rosario Pereira, to support data analysis 

and the interpretation of the results. First, I discussed at length the themes with her in a systematic 

process where selected audio recordings were re-listened to validate the identified themes. Then, I 

checked word by word the results section of Study 3 with her to ensure that these were accurate and 

reflected the interviewees’ voices. Through this process, we addressed mistakes in translation and 

interpretation and her contribution proved invaluable to ensure the validity of the findings. Thus, she 

not only led the interviews but also was an active agent in data analysis and co-production of 

knowledge, and as such, she is a co-author in the qualitative-dominant study. Finally, member-checking 

was not possible due to the COVID-19 logistical constraints, and so this validation approach with 

Domingas do Rosario Pereira was the most suitable given the international travel circumstances. 

Despite being experienced in the use of NVivo, I took advanced NVivo training through the CDU 

Research Enhancement Workshops. 

3.7. Summary 

In summary, this chapter presented the constructionist epistemology underpinning this multi-

disciplinary PhD research, which mixed post-positivist and feminist theoretical perspectives in a 

dialectical manner to examine nutrition and gender in agriculture through a mixed-methods 

methodology. The chapter introduced the rationale for combining perspectives and integrating 
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quantitative and qualitative methodologies using an explanatory sequential mixed-methods research 

design, organised in two phases. The first phase assessed child and maternal seasonal dietary quality 

and agricultural production, and estimated women’s and men’s empowerment in agriculture and their 

associations with child and maternal dietary diversity, in two studies applying statistical analyses. The 

second phase examined gender relations on the production, acquisition, and consumption of ASF, in a 

qualitative-dominant study. Each data collection method used was presented, ranging from structured 

surveys on dietary practices, production diversity, socio-economic data, food insecurity, and women’s 

empowerment in agriculture, to semi-structured interviews that applied a gender relations lens. Next, 

Chapter 4 presents the first quantitative study of this thesis. 
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Chapter 4 – Study 1. Child and maternal dietary quality 

and food security 
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Chapter 4 cover page photo is of a woman pounding corn in Uai-Mori suku, Viqueque in January 2018. 
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4.1. Foreword to manuscript 

This chapter presents Study 1, addressing aim 1 (A1) to examine the dietary quality of children 

6–59 months old and their mothers and their food security. This is the first quantitative study of Phase 1.  

The manuscript has been published in a peer-reviewed journal and its citation is provided 

below.  
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Maternal diets matter for children’s dietary quality – seasonal 

dietary diversity and animal-source foods consumption in rural 

Timor-Leste 

Abstract 

Improving the dietary quality of women and children is essential to reduce all forms of 

malnutrition. In this study, we assessed seasonal child and maternal dietary diversity and consumption 

of animal-source foods (ASF), using 1,236 observations from combined data collected among 167 

mother–child dyads in rural Timor-Leste. We used generalized linear and logistic mixed-effects models 

to examine the dietary differentials of mothers and children in two agricultural livelihood zones and 

across the seasons, as well as to identify household and agroecological characteristics associated with 

children's dietary quality in relation to their mothers'. We found dietary quality to be marginally better 

in coastal than in mid-altitude zones. However, women's diets were strikingly poor, and their intake of 

ASF was lower than among children. Mothers exhibited preferential allocation patterns of specific ASF, 

dairy products and eggs, to children. The intake of ASF was predicted by seasonality. Flesh foods and 

red meat were much more likely to be consumed during the dry season, when cultural ceremonies are 

often performed. We found a positive and strongly significant association between children's dietary 

indicators—dietary diversity score, minimum dietary diversity and ASF consumption, and those of their 

mothers'. Maternal dietary quality and educational attainment, more so than agroecological 

characteristics, were explanatory factors of children's diet. Our study highlights that addressing the 

dietary quality of children in Timor-Leste would benefit from improving women's diets through better 

access to nutritious foods and to secondary education. 

Key words 

Dietary diversity, animal source foods, agroecological zones, seasonality, Timor-Leste 

4.2. Introduction 

Consuming a variety of foods is critical to meet human nutrient requirements. Dietary diversity, 

a key component of high-quality diets, enables the intake of essential nutrients and promotes optimal 

health (Ruel, 2003). In low- and middle-income countries (LMIC), lack of dietary diversity is a serious 

problem among groups with higher nutritional needs, such as infants and young children and women 

of reproductive age. Monotonous diets based on starchy staples, limited access to seasonal fruits and 
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vegetables and occasional animal-source foods are associated with several micronutrient deficiencies 

among children (Arimond & Ruel, 2004; Moursi et al., 2008; Working Group on Infant Young Child 

Feeding Indicators [WGIYCFI], 2006) and women (Arimond et al., 2011; Torheim et al., 2010). Moreover, 

ample evidence demonstrates a strong association between dietary diversity and the nutritional status 

of children (Arimond & Ruel, 2004; Rah et al., 2010; Sawadogo et al., 2006).  

Improving the quantity and quality of foods fed to children in their first 5-years of life and those 

consumed by pre-pregnant, gestating and lactating women, is critical to reduce malnutrition in all its 

forms. Animal-source foods (ASF) (dairy, eggs, meat, poultry, fish) are important elements of dietary 

quality, containing essential amino acids that regulate growth combined with micronutrients such as 

iron, vitamin A and B, zinc, and calcium that support optimal development (Grace et al., 2018; Headey 

et al., 2018). While the relationship between ASF intake and stunting reduction during early childhood 

has shown mixed results (Shapiro et al., 2019), the use of ASF to mitigate micronutrient deficiencies is 

a widely acknowledged food-based strategy (Leroy & Frongillo, 2007). How ASF allocation patterns 

differ however between children and mothers in contexts of scarcity remains poorly understood and is 

informed by socio-cultural and household factors (Gittelsohn & Vastine, 2003). Household food security 

for children and women and related care practices, for example, determine child and maternal dietary 

intake, and when inadequate, are an immediate cause of malnutrition (United Nations Children’s Fund 

[UNICEF], 1990). Seasonality also can mediate food availability and access in LMIC, particularly in rural 

areas where agriculture-based livelihoods prevail. Yet, dietary data is often collected at a single time 

point, lacking the ability to reflect potential changes in diets occurring through seasons and agricultural 

cycles (Wong et al., 2018).  

In Timor-Leste, a small post-conflict lower middle-income country, the prevalence of 

malnutrition is persistently high with 45.6% of children under-5 being stunted and 26.6% of women of 

reproductive age underweight, paired with anemia levels of 40.3 and 22.7 percent respectively (General 

Directorate of Statistics [GDS] et al., 2018b). Poor quality diets and protein deficiency in Timor-Leste 

are major contributors to malnutrition (Bonis-Profumo et al., 2019; Molyneux et al., 2012; Wong et al., 

2018). High stunting levels reflect a history of war and internal displacement as well as lack of access to 

sufficient and nutritious foods (Reinhardt & Fanzo, 2014). Despite slow progress to improve nutritional 

outcomes since independence in 2002, there have been sharp decreases in child and maternal mortality 

rates (GDS et al., 2018b) in a context where poverty affects 41.8% of the population and 70.0% live rurally 

(Ministry of Finance [MoF] & World Bank [WB], 2016). Some infant and young child feeding practices 

have improved since Timor-Leste’s sovereignty. Between 2003 and 2016, early initiation of breastfeeding 

increased from 47.0 to 75.0 percent, and the proportion of infants under 6-months who received foods 
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as opposed to exclusively breastfed decreased from 65.0 to 22.0 percent (GDS et al., 2018b; MoH et al., 

2004). Dietary indicators, however, remain poor. Among children 6-23 months old, 13% achieved the 

minimum acceptable diet in 2016, capturing both adequate diversity and meal frequency (GDS et al., 

2018b). Minimum dietary diversity, a proxy for micronutrient adequacy, was 33.6% for this age group 

(GDS et al., 2018b) and 40.6% for children 24-59 months (MoH, 2015), whereas for women nationally 

representative data on their achievement is unavailable. ASF intake is low, only 25.5% of children 6-23 

months consumed dairy products (MoH, 2015) for example, compared to the Asian regional average, of 

37.7% (Headey et al., 2018). 

In a country that faces cyclical food insecurity (da Costa et al., 2013), seasonal assessments of 

child and maternal diets require further research. Wong et al.’s (2018; 2016) started addressing this gap 

and our work builds from it by examining agro-ecological considerations and a broader child-age range. 

Localized studies have assessed smallholders’ diets and identified the rainy months as the most food 

insecure and less diverse (da Costa et al., 2013; Glazebrook et al., 2007) and higher consumption of wild 

foods during the dry season (Erskine et al., 2015). Most of these investigations have not measured dietary 

adequacy using validated indicators. Additionally, the composition of diets and access to ASF might 

vary according to distinct agricultural profiles due to the semi-subsistence nature of Timorese rural 

livelihoods. Thus, the contextual determinants of dietary diversity and ASF intake among smallholders 

warrant exploration. 

This study examines the dietary quality of children 6-59 months old and their mothers living in 

rural Timor-Leste. Our aim was to first, assess child and maternal dietary diversity and ASF intake 

differentials in two agricultural livelihood zones. Second, to investigate the role of seasonality in women 

and children’s consumption and allocation of food groups. Third, to identify household and agro-

ecological characteristics associated with children's dietary quality in relation to their mothers'. By 

better understanding dietary patterns of rural-living families and their seasonal fluctuations, policies 

and programmes can be better designed to improve child and maternal nutrition. 

4.3. Research design and methods 

4.3.1. Study setting 

Our research was conducted in four rural villages or suku of Baucau and Viqueque districts, in 

eastern Timor-Leste (Figure S1). Leading income sources comprise farming and livestock rearing, and 

staples are maize, rice and cassava (GDS & United Nations Population Fund [UNFPA], 2016). The study 

suku belong to two agricultural livelihood zones, coastal and mid-altitude, where >35% of households 
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grow irrigated rice (Williams et al., 2018) (Figure S2). Coastal lowlands have lower crop-livestock 

diversity and better access to markets, while inland mid-altitude areas have more diverse agricultural 

systems and poorer roads (Williams et al., 2018). We hypothesized that mid-altitude zones access less 

seafood and traded goods and that ASF consumption might be lower as a result. Out of 442 suku nation-

wide, 108 fall in these two zones, representing 29% of the population and all predominantly rice-

growing communities (Williams et al., 2018). 

Timor-Leste has a tropical climate with two seasons, wet and dry. The wet season ranges from 

November to April, with a second short rainy period between June-August in the south, followed by a 

dry season with virtually no rains. The lean season occurs when food reserves deplete before the maize 

and rice harvests (Figure 4.1) and is more severe in the rainfed uplands where rice is seldom grown (da 

Costa et al., 2013). Examined suku have an annual rainfall of 1200-2000 mm (Williams et al., 2018), 

making them comparable despite their disposition north and south of the island ridge (Figure S1).  

 

Figure 4.1 – Diagram of seasons, data collection iterations and tools used.  

Note: HH = households, FIES = Food Insecurity Experience Scale. *Early dry in the north and light rains in 

the south. 

4.3.2. Design and sampling 

A longitudinal observational study was conducted from September 2017 to September 2018 

among 200 households with a child aged 6-59 months in two coastal and two mid-altitude suku. The 

study sites were selected through partnering with a Community Driven Nutrition Improvement Project 

(CDNIP), aimed to improve nutrition practices and agriculture diversification in 50 least developed 

suku in Baucau and Viqueque districts, universally targeting pregnant and lactating women with 
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children <2 years of age (WB, 2014). These districts concentrate the highest number of lowest living 

standard suku nationally (Asian Development Bank [ADB], 2013). Implemented in 2014-2018 by Catholic 

Relief Services, this World Bank funded intervention delivered nutrition sessions and demonstrated 

kitchen gardens with some material provision. In 30 suku, at least one ASF component was delivered as 

part of the CDNIP, a chicken vaccination campaign led by the Timor-Leste Ministry of Agriculture and 

Fisheries, and/or fishpond support. This program was used as an engagement platform for the study 

reported herein.  

We estimated a sample size of 200 households equally distributed by livelihood zone to give the 

study 80% power to detect a conservative minimum difference in dietary diversity between zones and 

seasons equal to 0.5 food groups (=1/3 SD) with an α=0.05. A design effect adjustment of 1.5 was included 

to allow for correlation among clusters (suku) of observations assuming an intra-cluster correlation 

equal to 0.01. An estimated 20% respondent dropout rate was added to the sample size, initially 

calculated at 160 households. Our convenience sampling followed multiple stages: 1) selection of CDNIP 

suku with an ASF component, 2) identification of suku in two livelihood zones (coastal/mid-altitude), 

when multiple suku were eligible those with <50 participants were excluded and better access 

prioritized, 3) random selection of 50 households per suku. After randomization, households were 

visited and invited to participate, when non-available/uninterested a reserve list was used until target 

completion. Eligible mothers had a child aged 6-48 months, lived with an adult male, and were 

permanent residents. Youngest child <4 years was selected and twins registered as one participant.  

4.3.3. Data collection  

Data were collected four times in 3-5 month intervals through a tablet-based household survey, 

designed in KoBoToolbox (Harvard Humanitarian Initiative), and interviewer-administered to 

mothers. We aimed to capture the dry (September) and wet (January) seasons, and a transition (June) 

period – dry in the north and light rains in the south. We measured two dry seasons to capture potential 

weather variations. All iterations included questions on diets (mother and child 24-hr recalls), 

household and agro-ecological (child health, crops, and livestock); one included socio-economic and 

food security questions, measured through the Food Insecurity Experience Scale (Figure 4.1).  

Dietary assessments were based on the maternal recollection of all foods and beverages 

consumed, and given to children, 24-h before the survey. Open recall was followed by the list-based 

method (Food and Agriculture Organization of the United Nations [FAO] & FHI360, 2016), where 

enumerators read a predefined list of foods from non-reported groups to improve completeness. 
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Questionnaires were previously adapted to reflect locally available foods. The principal investigator, a 

PhD candidate, trained and accompanied the team of enumerators and reviewed data daily.  

4.3.4. Variables 

4.3.4.1. Outcome variables 

For children 6-23 months, we calculated the dietary diversity score for infant and young child 

feeding (DDS) by adding the number of groups consumed, and minimum dietary diversity (MDD), as ≥

4 food groups from seven, i.e. grains/roots/tubers, legumes/nuts, dairy products (excluding sweetened 

milk), flesh foods (organs, meat, poultry, fish), eggs, vitamin A-rich fruits and vegetables, other fruits 

and vegetables (World Health Organization [WHO], 2010). These measures include infant formula in 

the dairy group, penalizing breastfed children as breastmilk is not counted. Despite WHO (2017) 

recently changing to 8-food groups to include breastmilk and remedy such incongruity, we apply the 

2010 methodology to ensure comparability with children 24-59 months (as there is no age-specific 

indicator). To assess low dietary diversity we used a cut-off of DDS ≤2 food groups, associated with poor 

micronutrient intake (Moursi et al., 2008). 

For mothers, we measured the dietary diversity score for women of reproductive age (DDS-W), 

and minimum dietary diversity (MDD-W) achieved at ≥5 food groups from ten, i.e. grains/white 

roots/tubers/plantains, pulses (beans, peas, lentils), nuts/seeds, dairy (excluding flavored and 

sweetened milk), meat/poultry/fish, eggs, dark green leafy vegetables, other vitamin A-rich fruits and 

vegetables, other vegetables, other fruits (FAO & FHI360, 2016).  

Following the DDS, ASF were classified in 3-groups (dairy, flesh foods, eggs) and measured as 

intake of any ASF consumed yesterday.  

4.3.4.2. Explanatory variables 

The UNICEF (1990) framework of malnutrition informed the selection of potential explanatory 

individual and household variables for dietary intake. Elements of agricultural systems were included 

as agro-ecological variables. To examine children’s diets, maternal dietary indicators (DDS-W, MDD-

W, ASF consumed yesterday) were included as potential explanatory factors. Individual-level variables 

were child age, sex, if sick and had diarrhea in the last 2-weeks; mother’s age, education, and number 

of children. Household-level measures included number of household members, sanitation status, food 

security and Wealth Index tertile. Agro-ecological-level variables were cereals and vitamin-A crops 

grown, number of buffalo and chickens, livelihood zone, north-south aspect and season. 
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4.3.5. Statistical analysis 

Data were downloaded to MS Excel 2016 and analyzed in STATA/IC 15.1, statistical significance 

was defined at P <.05, two-tailed. Two indexes were built. The Wealth Index (WI) was calculated using 

principal component analysis of household facilities, ownership of assets and livestock, following the 

Demographic and Health Survey (DHS) methodology (Rutstein & Johnson, 2004). The first principal 

component was extracted and the WI calculated by ranking the component into tertiles weighted by 

the number of household members. Despite that suku were of lowest living standards, we aimed to rank 

intra-group differences. The Food Insecurity Experience Scale (FIES) is a dichotomous 8-items scale 

assessing the conditions that reflect limited food access (FAO, 2016). We considered the individual level 

(mothers) for a 30-day reference period (December 2017). Analysis applied the Rasch probabilistic 

model and calibrated results against a global reference scale by equating the mean and standard 

deviation of common severity item parameters (FAO, 2016). Data were computed in RStudio 1.2.1335 

after installing the RM.weights 2.0 package to produce two equated indicators, then imported into 

Stata. 

Descriptive statistics were used to report the frequency or continuous distribution of 

participants’ characteristics at baseline (Table 4.1). To provide an overall estimation of the diets 

consumed by children and mothers, we calculated dietary outcomes across all four time points, as 

multiple recalls across seasons provide a better picture of habitual food intakes (FAO, 2018). We then 

analyzed dietary quality indicators by livelihood zone and tested whether coastal women and children 

consumed more ASF-rich diets through bivariate regressions that accounted for the repeated sampling 

(Table 4.2). Following, we explored seasonal variations in maternal and child food groups’ consumption 

(Table 4.3). Finally, we modeled the relationship between child and maternal dietary indicators after 

controlling for potential individual, household and agro-ecological predictors in a multivariable mixed-

effects model using the combined dataset (Table 4.4). 

Given the longitudinal nature of the data, we used generalized linear mixed models (GLMM) in 

all regressions. These models included a random intercept to account for the autocorrelation of 

observations collected from the same subject over time and clustering of the observations from the 

same household, incorporating both random and fixed effects. We applied the logistic form of GLMM 

for binary outcomes. To build the final models, we first performed bivariate GLMM analyses to test 

associations between children’s outcomes (DDS, MDD, ASF consumed yesterday), and potential 

explanatory predictors (Table S4). Covariates with a significant bivariate association (P <.05) were 

included in the initial multivariable regression models as a fixed effect. For each outcome, the final 

model was built by excluding non-significant variables (P >.10) through backward stepwise selection of 
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predictors. We included one dietary diversity indicator per model, due to collinearity as tested using 

the variance inflation factor (collin command); and two fixed factors –livelihood zone and aspect, which 

aggregated suku in pairs. Model residual diagnostics were performed for final variables to determine 

impact of potential outliers on model coefficients. Residual plots across explanatory variables indicated 

a random residual spread. 

4.3.6. Ethical considerations 

Ethical approval was provided by the Menzies School of Health Research (Ref: 2016-2719) and 

the National Health Institute in Timor-Leste (Ref: 41/MS-INS/DE-DP/GBP/I/2017). Women provided 

written consent or fingerprint after verbal explanation of the study and its voluntary nature and 

received vegetable seeds and a family photograph as gift. 

4.4. Results 

The final sample included 167 mother-child dyads with 618 respective dietary recalls across the 

seasons, totaling 1,236 observations over 12-months. Thirty-three dyads (16.5%) were excluded due to 

having <3 observations, we assumed that participants’ unavailability did not correspond with specific 

characteristics and found no major differences (Table S1). Dyads were evenly distributed across 

livelihood zones. 

At baseline, 59.3% of children were <2 years old (n=99), 21.0% 6-11 months and 38.3% 12-23 

months, while 40.7% were aged 2-5 years (n=68). Among children 6-23 months, 22.2%  achieved 

minimum dietary diversity (MDD), higher among those from coastal (24.5%) than mid-altitude (19.6%) 

livelihood zones, whereas the dietary diversity score (DDS) was equally distributed (2.5 ±1.3) (Table 

4.1). Overall, only 9.1% of young children achieved the minimum acceptable diet and 30.3% consumed 

flesh foods, while 25.2% of all children had diarrhea in the previous weeks. Women’s DDS was 3.1 ±1.3 

and 14.4% achieved MDD-W. Over one-quarter of mothers were unschooled, 22.0% experienced 

moderate to severe food insecurity and 28.1% accessed improved sanitation. Mid-altitude households 

had a higher proportion of lowest wealth tertile (54.8%) whereas coastal zones had a greater percentage 

of highest wealth tertile households (47.0%), as well as lower crop diversity. 
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Table 4.1– Distribution of household and agro-ecological characteristics of study participants: overall and 

by livelihood zone in rural Timor-Leste, at baseline in September 2017 – dry season 

Characteristics of participants 
(%) if unspecified 

Overall 
Livelihood zone 

Coastal Mid-altitude 

Number of mother-child dyads / households (n) 167 83 84 

Children     

Age:  6-23 months 59.3 55.4 63.1 

 24-59 months 40.7 44.6 36.9 

Sex: female 47.3 45.8 48.8 

Sick in the last 2 weeks 57.5 57.8 57.1 

Diarrhea in the last 2 weeks 25.2 31.3 19.1 

Among 6-23 months old    

Breastfeeding:  fed breastmilk1 42.4 41.3 43.4 

 fed infant formula 10.1 13.0 7.6 

Dietary Diversity Score, mean (SD) 2.5 (1.3) 2.5 (1.4) 2.5 (1.3) 

Minimum Dietary Diversity2 22.2 24.5 19.6 

Minimum Meal Frequency3 47.5 47.8 47.2 

Minimum Acceptable Diet4 9.1 9.4 8.7 

Intake of flesh foods5 30.3 26.1 34.0 

 

Characteristics of participants 
(%) if unspecified 

Overall 
Livelihood zone 

Coastal Mid-altitude 

Mothers6    

Dietary Diversity Score – Women, mean (SD) 3.1 (1.3) 3.2 (1.3) 2.9 (1.3) 

Minimum Dietary Diversity – Women7 14.4 16.9 11.9 

Age (years), mean (SD) 29.5 (7.6) 29.7 ( 7.7) 29.3 (7.6) 

No formal education 28.1 25.3 31.0 

Household8    

# of members, mean (SD) 7.9 (3.1) 8.0 (3.2) 7.9 (3.0) 

# of children, mean (SD) 3.7 (2.2) 3.6 (2.1) 3.8 (2.3) 

Improved water source 75.9 86.6 65.5 

Improved sanitation  28.1 39.8 16.7 

Wealth Index    

Lowest  34.1 13.3 54.8 

Middle  34.7 39.8 29.8 

Highest  31.1 47.0 15.5 

Food Insecurity Experience Scale    

Moderate and Severe † 22.0 19.5 25.5 

Severe† 4.6 2.6 7.3 

Income and livelihood sources9    
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Characteristics of participants 
(%) if unspecified 

Overall 
Livelihood zone 

Coastal Mid-altitude 

Subsistence  11.2 6.6 15.9 

Crops sale  32.8 29.4 36.4 

Livestock sale  29.1 22.8 35.6 

Fishing  7.5 14.0 0.8 

Salary  7.1 9.6 4.6 

Other  12.3 17.7 6.8 

Crops grown, livestock raised (%)     

Rice 58.7 51.8 65.5 

Maize 55.9 41.0 66.7 

Vitamin-A fruits and vegetables  87.4 80.7 94.1 

 crops, median (IQR) 4 (2–8) 3 (1–7) 6 (3–8) 

Buffalo  36.5 38.1 34.9 

 herd, median (IQR) 0 (0–3) 0 (0–2) 0 (0–4) 

Chickens  93.4 90.4 96.4 

 flock, median (IQR) 9 (4–16) 9 (4–17) 9 (5–16) 

Altitude (meters), median (range)10 307 (23–779) 82 (23–618) 412 (90–779) 

Note. SD = standard deviation, IQR = interquartile range. † n = 136 (January 2018) 

1 Exclusive breastfeeding data not presented due to reliability issues with inclusion criteria. 

2 MDD among children 6-23 months old. Proportion who received ≥4 food groups out of seven (WHO, 2010). 

3 MMF among children 6-23 months old. For breastfed children, frequency of ≥2 meals for children 6-8 

months and ≥3 for children 9-23 months. For non-breastfed children, frequency of ≥4 meals, including the 

number of milk feeds (WHO, 2010). 

4 MAD among children 6-23 months old. For breastfed children, proportion who met MDD and MMF. For 

non-breastfed children, proportion who received ≥4 food groups out of seven excluding milk products and 

met the MMF plus ≥2 milk feedings (WHO, 2010). 

5 Proportion of children 6-23 months old that received organs, meat, poultry, fish; classified as iron-rich 

foods (WHO, 2010). 

6 Three women were the child’s grandmother. 

7 MDD-W among women aged 15-49 years. Proportion who consumed ≥5 food groups out of ten (FAO and 

FHI360, 2016). 

8 Improved water and sanitation definitions based on Census 2015 (GDS and UNFPA, 2016) 

9 Combine primary and secondary income sources. Other includes small trade, brewing or handicraft, social 

assistance or remittances; Salary includes waged skilled laborer, NGO employee, and government staff. 

10 Data recorded after households survey through Kobo Toolbox GPS feature, averaging 5.2 m in precision. 

4.4.1. Dietary quality indicators by livelihood zone 

On aggregating dietary recalls across the four data points, we found that almost all child and 

maternal dietary indicators scored higher in quality in coastal zones, yet only some associations were 
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statistically significant (Table 4.2). The DDS derived from aggregated recalls for coastal children 24-59 

months, whose mean was 2.9 ±1.1, was a third of a food group higher than in mid-altitude areas (95% 

CI: 0.05, 0.59; P = .018). This pattern was also observed for children 6-59 months (β = 0.28; P = .019) but 

not for the younger cohort, who overall consumed less diverse diets. While the dietary recalls of older 

children were 2.18 times more likely to report ≥4 groups in coastal areas, this difference was not 

statistically significant (P = .065). More recalls collected for children achieved MDD at least once in the 

coast, 45.8%, compared with 40.5% in mid-altitude zones, whereas for mothers the ratio was much 

lower, 27.7% and 20.2%, respectively (Figure S3). An extremely low proportion of maternal dietary 

recalls (<10%) met MDD-W. In mid-altitude zones, recalls of children and mothers were more likely to 

show ≤2 food groups (P < .030), an indicator of poor micronutrient intake.  

A larger proportion of children’s dietary recalls (45.6%) included ASF than women’s (37.5%), 

consistent across zones. Overall, recalls among children 24-59 months reported more dairy products 

and eggs, and slightly more red meat and poultry compared to their mothers’; while those from children 

6-23 months recorded more dairy and eggs (Figure S4). Recalls of coastal children were 1.90 times more 

likely to include ASF in the last 24-hr (95% CI: 1.18, 3.07; P = .008). Data on frequency intake of ASF 

types (Table S2) showed significantly higher coefficients for dietary recalls among coastal children and 

women (β = 0.48, P < .010). More maternal recalls did not include any ASF in the past week (17.5%) 

compared to those for older children (13.1%). In coastal zones, recalls of children had at least twice 

greater odds to include eggs (OR = 2.11; P = .034), fish (OR = 2.56; P <. 001) and dairy (OR = 2.95; P < .001), 

while the likelihood of including red meat was 33% lower (OR = 0.67; P = .063) than that of mid-altitude 

children. 

Table 4.2 – Bivariate associations of dietary quality indicators among children 6-59 months and their 

mothers with livelihood zone in rural Timor-Leste, samples across four time points 2017-2018 

Dietary quality indicators Overall 

Livelihood zone 

Coastal 
Mid-

altitude 
OR1 (95% CI) P-value2 

Mother-child dyads (n) 167 83 84    

MDD (%)    

Children 6-23  16.0 15.5 16.5 0.78 (0.28, 2.20) .638 

Children 24-59 19.7 23.9 14.8 2.18 (0.95, 4.99) .065 

Children 6-59 – All 18.3 21.0 15.5 1.51 (0.79, 2.88) .209 

DDS, mean (SD)   

Children 6-23  2.4 (1.1) 2.5 (1.2) 2.3 (1.1) β   0.16 (-0.20, 0.51) .382 

Children 24-59 2.7 (1.0) 2.9 (1.1) 2.6 (1.0) β   0.32 (0.05, 0.59)    .018 * 

Children 6-59 – All 2.6 (1.1) 2.7 (1.1) 2.5 (1.0) β   0.28 (0.25, 0.51)    .019 * 
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Dietary quality indicators Overall 

Livelihood zone 

Coastal 
Mid-

altitude 
OR1 (95% CI) P-value2 

Mothers3 2.7 (0.9) 2.8 (0.9) 2.5 (0.9) β   0.22 (0.04, 0.41)    .016 * 

DDS-W, mean (SD)4 2.8 (1.1) 2.9 (1.1) 2.7 (1.1) β   0.21 (-0.01, 0.43) .057 

MDD-W (%) 7.6 8.6 6.6 1.36 (0.68, 2.73) .386 

Low diversity ≤ 2 food groups (%) 

Children 6-23  56.1 50.0 61.4 0.54 (0.23, 1.24) .145 

Children 24-59 46.2 41.0 52.3 0.58 (0.34, 1.01) .052 

Children 6-59 – All 50.0 44.1 56.1 0.56 (0.34, 0.90)    .016 * 

Mothers 45.3 40.0 50.8 0.59 (0.37, 0.94)    .027 * 

ASF groups yesterday (%)5    
 

Children 6-23  40.5 44.6 37.0 1.53 (0.73, 3.23) .264 

Children 24-59 48.8 56.1 40.3 2.19 (1.23, 3.88)      .007 ** 

Children 6-59 – All 45.6 52.1 38.9 1.90 (1.18, 3.07)      .008 ** 

Mothers 37.5 42.9 31.3 1.54 (0.98, 2.44) .064 

Note. MDD = minimum dietary diversity –infant and young children feeding. DDS = dietary diversity score 

–infant and young children feeding. SD = standard deviation. DDS-W = dietary diversity score –women of 

reproductive age. MDD-W = minimum dietary diversity –women of reproductive age.  

The table presents outcomes for samples across 4 time points, totaling 1,236 dietary recalls from 167 

mother-child dyads: 618 for mothers, 381 for children aged 24-59 months, and 237 for children 6-23 months 

old. Frequencies and means are across seasons, to be interpreted as incidences of dietary recalls. Modelling 

based on mixed effects GLMM with a random intercept (household) accounting for repeated sampling. 

Accordingly, odds ratios and coefficient estimates account for multiple observations over time, to be 

interpreted at the participant level. 

1 OR = odds ratio, unless β = coefficient if specified. Mid-altitude zone is the reference value. CI = confidence 

interval.  

2 P-values are a test of association between participants’ dietary quality indicator and livelihood zone, 

applying a mixed-effects logistic model for binary outcomes (OR) and a generalized linear mixed-effects 

model for continuous outcomes (β). P < .05 = *, P < .01 = **, P < .001 = *** 

3 To enable mothers’ and child DDS comparability, the 7-food groups indicator is presented for mothers. 

4 DDS and DDS-W cannot be compared as they use different food grouping parameters.  

5 ASF groups: dairy products (excluding sweet condensed milk), flesh foods (organs, red meat, poultry, 

fish/shellfish), eggs.  

4.4.2. Seasonal variation of diets 

Dietary composition was seasonal, particularly ASF intake among children, and specific ASF and 

most vegetables and fruits among mothers (Table 4.3). Flesh foods showed a notable seasonal trend 

with greater consumption in the dry seasons when around 40% of women and children consumed flesh 

foods, highly significant for both (P < .001). Child and maternal intake of red meat halved during the 
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wet and transition seasons (10.3-13.3%). The odds of children consuming flesh foods were lowest in the 

transition period (June), 0.36 [95% CI: 0.21, 0.63; P < .001] times or 64% lower than in the first dry season 

(data not shown). Fish consumption was associated with seasonality, highest in the wet (16.9-19.9%) 

and lowest in June (6.3-7.6%), while poultry intake was low (<7%). Dairy product consumption was 

marginal for mothers (<3.7%), while among children, intake declined sharply from 21.0 to 2.6 percent 

(P < .001). Children’s egg consumption was around double that of their mothers and highest in the wet 

(16.9%) (P = .005). Maternal intake of dark green leafy vegetables topped in the wet (83.8%) and 

dropped in the second dry season (59.9%) (P < .001), also found for other Vitamin-A rich fruits and 

vegetables, and other fruits (P = .036). Children’s intake of fruits and vegetables was independent of 

season. 

These patterns were found similarly in northern and southern suku (Table S3). Nonetheless, as 

children grew older in age, their mean food groups’ consumption increased gradually (Figure S5). DDS 

did not show a distinctive reduction in the wet season, as expected. 

Table 4.3  – Seasonal food groups and animal-source foods consumption and dietary diversity scores of 

women and children 6-59 months old in rural Timor-Leste, samples across four time points 2017 –2018 

Seasonal dietary diversity indicators 

Seasons 

Dry Wet Transition1 Dry 
P-value2 

Sep-17 Jan-18 Jun-18 Sep-18 

Women (n) 167 1363 158 157  

DDS-W Food Groups (%)       

Grains, roots, tuber, plantain 100 100 100 100 - 

Pulses (beans, peas, lentils) 8 8 8 6 .754 

Nuts and seeds 5 4 0 1 .153 

Dairy 3 4 1 0 .218 

Meat, poultry, and fish 41 31 23 43 <.001*** 

Organs 1 2 1 2 .675 

Red meat 26 10 13 27 <.001*** 

Poultry 4 5 5 4 .846 

Fish 15 20 8 15 .019* 

Eggs 5 4 6 3 .632 

Dark green leafy vegetables  74 84 77 60 <.001*** 

Other Vit-A rich fruits & veg. 23 9 22 10 <.001*** 

Other vegetables 37 34 33 33 .847 

Other fruits 13 10 9 4 .036* 

DDS-W mean (SD) 3.1 (1.3) 2.9 (1.0) 2.8 (1.0) 2.6 (1.0) <.001 *** 

Low diversity (≤2 FG) (%) 38.3 39.7 51.9 51.0 .009** 

Children 6-59 months (n) 167 1363 158 157  
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Seasonal dietary diversity indicators 

Seasons 

Dry Wet Transition1 Dry 
P-value2 

Sep-17 Jan-18 Jun-18 Sep-18 

DDS Food Groups (%)      

Grains, roots, and tubers 98 100 100 99 - 

Legumes and nuts 10 7 7 4 .149 

Dairy products 21 14 13 3 <.001*** 

Flesh foods 38 31 21 41 <.001*** 

Organ meat 1 2 1 1 .576 

Red meat 25 10 13 24 .001** 

Poultry 2 7 5 5 .185 

Fish 14 17 6 14 .032* 

Eggs 14 17 8 6 .005** 

Vitamin-A rich fruits & veg. 68 68 75 63 .086 

Other fruits and vegetables 28 29 29 30 .984 

DDS mean (SD)  2.8 (1.3) 2.7 (1.1) 2.5 (0.9) 2.5 (1.0) .012* 

Low diversity (≤2 FG) (%) 44.9 46.3 54.4 54.1 .132 

Note. SD = standard deviation. FG = food groups. DDS = dietary diversity score –infant and young child 

feeding. 

ASF are highlighted in grey, with flesh foods disaggregated in four categories in italics. DDS-W = dietary 

diversity score –women of reproductive age. 

1 Early dry in the north and late wet in the south. 

2 P-value is for the Walt test performed after i) mixed-effects logistic model of association between the 

percentage of participants consuming a food group and season; and ii) mixed-effects linear model of 

association between mean DDS-W or DDS and season. P <.05 = *, P <.01 = **, P <.001 = *** 

3 In January 2018, 25 remote households were not interviewed due to accessibility limitations during the 

heavy rains period. 

4.4.3. Characteristics associated with child dietary diversity and ASF intake  

After controlling for household and agro-ecological factors, presented for each model, we found 

that maternal dietary indicators were associated with all three children’s dietary outcomes with a high 

level of confidence (P < .001) (Table 4.4), revealing that what mothers eat is a sound predictor of 

children’s dietary quality among rural communities in Timor-Leste. First, child and maternal DDS were 

positively and strongly associated. For every increase in a mother's food group intake, the child's DDS 

increased close to half a food group (β = 0.40; 95% CI [0.34, 0.46]; P < .001). Moreover, being 24-59 

months old (β = 0.20; P = .002), having consumed an ASF group the day before (β = 0.94; P < .001), with 

a mother that attended primary school (β = 0.20; P = .018) or secondary or above (β = 0.21; P = .017), and 

access to improved sanitation (β = 0.16; P = .037), were significantly associated with higher DDS. Second, 
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the odds of achieving MDD were 9.80 times higher among children whose mother achieved MDD-W 

(P < .001). Significant predictors controlled for were child consumption of ASF (OR = 22.77; 95% CI 

[9.77, 53.05]; P < .001), mother’s secondary education or more (OR = 4.09; P =.002), and season through 

a negative association and lowest in the second dry season (OR = 0.25; P < .001). The predictor with the 

largest effect size for a child achieving MDD was consuming an ASF the day before. Third, mother’s 

intake of ASF was strongly associated with a child also consuming ASF (OR = 21.83; P = .001). Children 

were significantly less likely to consume an ASF the day before when living in a household with >7 

members, lowering their odds by 43% (OR = 0.57; P = .021). Ownership of buffalo or chickens were not 

associated with ASF intake (Table S4). Final models included wealth index, north-south aspect, and 

livelihood zone as predictors, which despite statistically significant in the bivariate analyses, these lost 

significance after controlling for other covariates. 
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Table 4.4. – Characteristics associated with dietary quality outcomes among children 6-59 months old in rural Timor-Leste, samples across 4 time points 

2017-2018 

Predictor variables 
Child dietary quality outcomes 

DDS1 MDD2 ASF consumed yesterday2 

Mother-child dyads Bivariate Multivariable Bivariate Multivariable Bivariate Multivariable 

(n=167) β (95% CI) β (95% CI) OR (95% CI) OR (95% CI) OR 95% CI OR 95% CI 

DDS-W3  0.55*** (0.49, 0.62) 0.40*** (0.34, 0.46) 4.07*** (2.95, 5.61)   2.43*** (1.93, 3.06)   

MDD-W3              

 No Reference           

 Yes 1.11*** (0.82, 1.39)   17.82*** (7.45, 42.63) 9.80***  (3.81,25.23) 5.43*** (2.36,12.47)   

ASF-W yesterday              

 No Reference           

 Yes 0.82*** (0.66, 0.97)   6.48*** (3.70, 11.32)   29.63***  (16.78,52.34) 21.83*** (12.46,38.26) 

Age group              

 6-23 months Reference           

 24-59 months 0.07 (-0.12, 0.25) 0.20** (0.07, 0.32) 0.94 (0.52, 1.73)   1.19 (0.77, 1.85)   

MDD              

 No Reference           

 Yes 2.05*** (1.90, 2.19)       25.16***  (11.66,54.29) 15.51*** (6.97,34.50) 

ASF yesterday             

 No Reference           

 Yes 1.25*** (1.12, 1.38) 0.94*** (0.81, 1.06) 25.58***   (11.61,56.35) 22.77***       (9.77, 53.05)     

Education             

 No schooling  Reference           

 Primary 0.36* (0.07, 0.64) 0.20* (0.04, 0.38) 2.85* (1.18, 6.86) 2.37 (0.92, 6.12) 1.06 (0.59, 1.93)   

 Secondary or + 0.57*** (0.29, 0.85) 0.21* (0.04, 0.39) 5.85*** (2.50, 13.67) 4.09** (1.67, 9.98) 2.28** (1.26, 4.11)   
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Predictor variables 
Child dietary quality outcomes 

DDS1 MDD2 ASF consumed yesterday2 

Mother-child dyads Bivariate Multivariable Bivariate Multivariable Bivariate Multivariable 

Number members              

 3-7   Reference           

 >7  -0.30* (-0.53,-0.07) -0.12 (-0.26, 0.01) 0.60 (0.32, 1.16)   0.52*** (0.32, 0.83) 0.57* (0.35, 0.92) 

Sanitation              

 Unimproved  Reference           

 Improved  0.51*** (0.26, 0.76) 0.16* (0.01, 0.26) 3.07** (1.55, 6.10)   2.00* (1,17, 3.41)   

Wealth Index             

 Lowest  Reference           

 Middle 0.05 (-0.23, 0.33)   1.12 (0.53, 2.63)   1.10 (0.62, 1.96)   

 Highest 0.38** (0.10, 0.67)   2.17 (0.98, 4.81)   1.61 (0.89, 2.94)   

Livelihood zone5             

 Mid-altitude  Reference           

 Coastal 0.28* (0.04, 0.51)   1.51 (0.79, 2.89)   1.90** (1.18, 3.07)   

Aspect             

 North    Reference           

 South 0.39** (0.16, 0.62) 0.12 (-0.01, 0.26) 2.28* (1.20, 4.33)   1.81* (1.12, 2.91)   

Season             

 Dry  Reference           

 Wet -0.10 (-0.31, 0.10)   0.36** (0.19, 0.71) 0.40* (0.19, 0.87) 0.78 (0.48, 1.30)   

 Transition -0.24* (-0.44,-0.05)   0.27*** (0.14, 0.52) 0.42* (0.19, 0.92) 0.44** (0.26, 0.72)   

 Dry -0.30** (-0.49,-0.10)   0.21*** (0.10, 0.42) 0.25** (0.11, 0.58) 0.64 (0.39, 1.04)   
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Note. DDS = dietary diversity score –infant and young children feeding. MDD = minimum dietary diversity 

–infant and young children feeding. DDS-W = dietary diversity score –women of reproductive age. MDD-W 

= minimum dietary diversity –women of reproductive age. β = coefficient. CI = confidence interval. OR = 

odds ratio. 

The table analyses the sample across four time points, totalling 618 dietary recalls for children 6-59 months 

old and 618 dietary recalls for mothers. 

Results from generalized linear mixed models (GLMM)1 and mixed-effects logistic model2 accounting for 

households and sampling rounds. Variables with a significant bivariate association (P <.05) are shown in 

the table and included in multivariable models as a fixed effect. The final model for each outcome was built 

by excluding non-significant variables (P >.10) through backward stepwise selection of predictors. P <. 05 = 

*, P < .01 = **, P < .001 = ***. 

3 For correlated predictors (DDS, MDD) only one was chosen per model and participant. 

4 Child age group was kept in the multivariable models regardless of its significance due to being a child 

characteristic of interest in this study.  

5 Livelihood zone and Aspect aggregate suku in distinct pairs, used as fixed factors in the models instead of 

suku. 

4.5. Discussion 

This study examined child and maternal dietary quality across the seasons in rural Timor-Leste 

and provides a novel depiction of dietary diversity and animal-sourced foods consumption in coastal 

and mid-altitude livelihood zones. We found the dietary indicators of mothers to be strong predictors 

of children’s dietary quality achievements after controlling for individual, household and agro-

ecological characteristics. Mean food group intake of women and children 24-59 months were almost 

identical, suggesting that when foods are consumed by mothers these are also given to older children. 

Diets for children 6-23 months were consistently less varied. Children whose mothers ate more food 

groups and consumed ASF the day before had higher odds to receive a more diverse diet. Thus, the 

composition of mothers’ meals is likely to be an important factor in children’s dietary quality. Overall, 

however, mothers consumed diets were of very poor quality. The importance of diets for improved 

nutritional status in Timor-Leste is highlighted by a 2013 nationally representative survey that found 

significant associations between more frequent consumption of vitamin-A rich fruits and eggs in 

households with lower maternal undernutrition, and between adequate dietary practices and lower 

prevalence of both stunting and anemia among children <5 (MoH, 2015). 

Child and maternal dietary diversity scores showed significant yet small seasonal variations, 

lower in the transition and 2018 dry periods. Accordingly, season was significantly and negatively 

associated with child MDD in the multivariable model. The intake of ASF was distinctively associated 
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with season for both mothers and children, who were much less likely to consume flesh foods and red 

meat outside of the dry season. Such pattern is aligned with sociocultural practices in rural Timor-Leste 

where the most common occasion to consume ASF is during cultural ceremonies, concentrated in the 

dry season (Wong et al., 2018; 2016). During the transition season, ASF were least consumed and low 

dietary diversity was highest, indicating greater child and maternal nutritional vulnerability in June. 

This finding differs from the typical lean period in the wet season (da Costa et al., 2013), yet corresponds 

with the rice pre-harvest season among northern suku, suggesting distinct nutrition insecurity patterns 

in rice-farming zones. Women’s intake of fruits and vegetables was negatively associated with season 

and showed lower consumption in the dry period of 2018 compared to 2017, coinciding with drought 

conditions in southern suku (FAO, 2019).  

As expected, the intake of animal-source foods was a sound predictor of DDS and MDD. More 

children consumed an ASF group the day before compared to their mothers, independent from age 

group. For instance, a higher proportion of children received eggs and dairy compared to mothers, as 

Wong et al. (2018) also found, suggesting that when these nutrient-dense foods are accessible mothers 

prioritize them to children. Hence, women’s selection and preferential allocation of ASF indicates 

animal foods are perceived as adequate for children. Dairy intake showed a negative seasonal trend, 

which could reflect a decrease in the disposable income of households during this period since dairy 

products in Timor-Leste are purchased due to ruminants not being customarily milked. Political 

instability in 2018 could have triggered money-saving behaviors.  

Previous studies have recorded a positive relationship between maternal and child diets similar 

to ours. A report analyzing 2009/2010 and 2016 DHS Timor-Leste data found that mothers’ achievement 

of minimum dietary diversity was lower than for young children when using the 7-food group indicator 

(University Research Co., 2018). In contrast, in rural Tajikistan, MDD-W was largely achieved by 

mothers while less than half of children 6-23 months met MDD, despite child and maternal DDS were 

positively associated (Klassen et al., 2019), analogous to our findings. Research among UK dyads 

concluded that the quality of mothers’ diets was the leading explanatory factor informing children’s 

dietary quality (Fisk et al., 2011), highlighting that shared family patterns are also expressed in resource-

abundant settings. Regarding the role of seasonality, a study in Zambia observed children’s diets to be 

more diverse during the early lean season (Caswell et al., 2018), contrary to expectations and equivalent 

to our results. In terms of ASF, in Tanzania, a study showed that the frequency of children’s poultry 

products consumption was predicted by their mother’s intake (de Bruyn et al., 2018), further 

exemplifying the linkages between child and maternal dietary patterns. 
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Additionally, we found mother’s schooling, particularly secondary achievement, to be positively 

associated with both diversity indicators for children. Access to improved sanitation was significant 

with DDS, and residing with <7 household members increased the odds of children consuming ASF. 

Agro-ecological and socio-economic factors played a smaller role. In LMIC, maternal education is a 

prevailing determinant of children’s dietary diversity (Blackstone & Sanghvi, 2018; Choudhury et al., 

2019; Senarath et al., 2012), while agro-ecological factors show context-specific results (Choudhury et 

al., 2019). Moreover, a study in neighboring Indonesia found that determinants of young children’s DDS 

and ASF intake included mother’s knowledge –combining education level and media access, as well as 

socio-economic status (Sebayang et al., 2019). Yet, we found the intra-group wealth index to be non-

significant, probably due to included suku falling in the lowest national living standards (ADB, 2013). 

Our findings suggest that mother’s access to nutritious foods and education contribute most to 

children’s dietary outcomes in rural Timor-Leste. 

The quality of diets differed by livelihood zone. In coastal areas, almost all child and maternal 

indicators scored higher when compared to mid-altitude zones, suggesting access to slightly better-

quality meals. However, the zone effect lost its significance in the final model when controlled for other 

covariates. This could be due to the living standards homogeneity of suku involved, which might impact 

on the explanatory power of agro-ecological parameters. The findings are aligned with those from 

previous studies in Timor-Leste. For example, coastal households had higher DDS than those from 

mountainous villages (3.03 ± 0.88 vs 2.68 ± 0.79), yet caution should be applied when comparing to this 

study due to differences in measurements (Spencer et al., 2018). Our results found higher odds to 

consume eggs, fish and dairy products among coastal children, whereas red meat was more prevalent 

in mid-altitude zones. Surprisingly, livestock ownership was not statistically associated with children’s 

ASF consumption, perhaps due to the importance of livestock for income, rituals, and status 

(Bettencourt et al., 2015). Lesser ASF intake in mid-altitude suku could reflect lower market access and 

asset levels –a proxy for household income, as described in the zones characterization (Williams et al., 

2018).  

4.5.1. Strengths, limitations, and implications 

Key strengths of this study were the volume of dietary recalls obtained over 1-year, and data 

collection quality through the recruitment of local and trained enumerators. We faced several 

limitations. The longitudinal design incurred participant dropout, which we assumed to be 

independent of specific characteristics, yet we lack certainty. Our sample size and geography were not 

representative of all rural populations, limiting the results’ generalizability. Dietary data were self-
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reported, thus prone to recall error. It is plausible that foods recommended by the intervention, 

including orange-flesh sweet potatoes, moringa (Moringa oleifera), and eggs, were over-reported due 

to participant bias and socially desirable responses. This bias would be consistent across suku.  

Our results show that policies and programmes aimed at improving infant and young child 

feeding practices in Timor-Leste would gain from supporting mother’s access to nutrient-dense foods 

and secondary education. Nutrition-sensitive agriculture programmes could have an important role to 

play to improve the production of nutritious foods, including ASF, particularly in inland areas. 

Smallholders would benefit from widespread market access to affordable eggs and non-sugary dairy 

products. Efforts are required to continue promoting optimal feeding practices for children 6-23 

months, more nutritionally at-risk. Future research could focus on exploring the role of decision-

making over what foods are consumed within households, as well as distribution patterns among family 

members. Moreover, since most smallholders own livestock, notably chickens and pigs (GDS & UNFPA, 

2016), the relationship between livestock ownership and ASF intake requires further investigation. 

4.6. Conclusion 

In this study, we investigated the dietary quality of mothers and children 6-59 months old in 

rural Timor-Leste and explored agro-ecological factors including seasonality. We found that, first, 

dietary diversity and ASF intake were marginally better in coastal livelihood zones. Yet, women’s dietary 

achievements were outstandingly poor –only a fraction was likely to meet micronutrient adequacy, and 

their consumption of ASF was lower than among children. Second, that seasonality predicted the intake 

of flesh foods and red meat, both much more likely to be consumed during the dry season. Lower quality 

diets were more acute during the transition season in June, suggesting distinct nutrition insecurity 

patterns. Further, women exhibited preferential allocation patterns of specific ASF to children, dairy 

products and eggs. Third, we found a positive and strongly significant association between children’s 

dietary indicators –dietary diversity score, minimum dietary diversity and ASF consumption, and those 

of their mothers’. Maternal dietary quality and education achievement, more so than agro-ecological 

characteristics, were explanatory factors of children’s diet among our sample. These findings contribute 

to the understanding of rural diets’ contextual determinants in LMIC and provide insights on ASF 

allocation patterns in a unique socio-cultural setting. Overall, our study highlights that addressing the 

dietary quality of children in Timor-Leste, as has been shown in other resource-poor settings, would 

benefit from improving women’s diets through better access to nutritious foods and to secondary 

education.  
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4.7. Supporting information 

 

Figure S1 – Map with research sites and annual rainfall (mm). Source: Williams et al., 2018. Figure S2 in 

supplementary materials.  

Note: Rainfall in Baucau suku range from 1200 to 2000mm, in Viqueque suku from 1600 to 2000mm. 

 

Figure S2 – Map with research sites and agricultural livelihood zones: North and South coast irrigated 

areas (coastal) and Mid altitude irrigated areas (mid-altitude). Source: Williams et al., 2018, p.865.  
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Note: The North coastal suku changed its typology to ‘North coast irrigated areas’ when using Census data 

2015 (Williams, R. 2017. Livelihood Zone Update Using 2015 census data -unpublished), as opposed to the 

above map with 2010 Census data.  

 

Table S1 – Key characteristics and indicators of the initial sample and included participants in the final 

analysis at baseline in rural Timor-Leste, September 2017 

Characteristics of participants 
(%) if unspecified 

Baseline participants 

Initial sample Included in analysis 

Number of mother-child dyads / households (n) 200 167 

Children 6-59 months   

Age: 6-23 months 61.0 59.3 

Sex: female 49.5 47.3 

Dietary Diversity Score, mean (SD) 2.7 (1.3) 2.7 (1.3) 

Minimum Dietary Diversity 28.0 27.5 

Intake of ASF yesterday 46.0 46.7 

Mothers   

Dietary Diversity Score – Women, mean (SD) 3.2 (1.3) 3.1 (1.3) 

Minimum Dietary Diversity – Women 16.0 14.4 

Intake of ASF yesterday 41.5 42.5 

Age (years), mean (SD) 29.4 (7.7) 29.5 (7.6) 

No formal education 27.5 28.1 

Household   

# of members, mean (SD) 7.9 (3.0) 7.9 (3.1) 

Improved sanitation  29.0 28.1 

Agro-ecological    

Livelihood zone:  Coastal 50.0 49.7 

                              Mid-altitude 50.0 50.3 

Note. The baseline survey collected data from 200 households. Only participants with ≥3 data points out of 

four were included in the final analysis (n=167). 
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Figure S3 – Number of instances individual children and women achieved Minimum Dietary Diversity 

(MDD), in rural Timor-Leste, samples across 4 time points 2017-2018.  

Note. MDD = minimum dietary diversity –infant and young children feeding. MDD-W = minimum dietary 

diversity –women of reproductive age. 

The table analyses the sample across four time points, totalling 618 dietary recalls for children 6-59 months 

old and 618 dietary recalls for mothers. 

 

 

Figure S4a – Food groups (A) and animal-source foods types (B) consumed over a 24-h period by children 

(6-23 and 24-59 months) and their mothers (n=167 dyads) in rural Timor-Leste, samples across 4 time 

points 2017-2018.  
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Figure S4b – Food groups (A) and animal-source foods types (B) consumed over a 24-h period by children 

(6-23 and 24-59 months) and their mothers (n=167 dyads) in rural Timor-Leste, samples across 4 time 

points 2017-2018.  

Note. Dietary Diversity Score –Infant and Young Child Feeding (DDS) includes 7-food groups: Grains, roots, 

and tubers (disaggregated to illustrate different introduction patterns); Legumes and nuts; Dairy products 

(excluding sweet condensed milk); Flesh foods (organs, red meat, poultry, fish); Eggs; Vitamin A-rich fruits 

and vegetables; Other fruits and vegetables. 

The table presents data for samples across 4 time points, totaling 1,236 dietary recalls: 618 for mothers, 381 

for children aged 24-59 months, and 237 for children 6-23 months old. 
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Table S2  – Bivariate associations between animal-source foods consumed last week among children 6-59 

months and mothers with livelihood zone in rural Timor-Leste, samples across 4 time points 2017-2018 

Animal-Source Foods (ASF)1  
consumed last week 

Overall 
Livelihood zone 

Coastal Mid-alti.     OR2      (95% CI)          P-value3 

Mother-child dyads (n) 167 83 84  

ASF types last week, mean (SD) 

Children 6-23 2.2 (1.5) 2.4 (1.7) 1.9 (1.4) β 0.49    (0.01, 0.97)      .048* 

Children 24-59 2.5 (1.5) 2.7 (1.6) 2.3 (1.4) β 0.47    (0.05, 0.88)      .029* 

Children 6-59 – All 2.4 (1.5) 2.6 (1.6) 2.1 (1.4) β 0.48    (0.14, 0.84)      .006** 

Mothers 2.1 (1.5) 2.4 (1.6) 1.9 (1.4) β 0.48    (0.15, 0.81)      .004** 

No ASF last week (%) 

Children 6-23 19.0 19.1 18.9     1.03    (0.47, 2.27)      .932 

Children 24-59 13.1 10.2 16.5     0.51    (0.20, 1.31)       .164 

Children 6-59 – All 15.4 13.3 17.5     0.65    (0.33, 1.29)     .217 

Mothers 17.5 15.6 19.5     0.68    (0.36, 1.29)     .235 

Types of ASF eaten at least once last week by children 6-59 months (%) 

Eggs 56.3 62.2 50.2     2.11    (1.06, 4.20)      .034* 

Red meat (incl. from hunting) 56.2 52.1 60.4     0.67    (0.45, 1.02)      .063 

Fish (incl. river foods) 45.8 54.6 36.6     2.56    (1.55, 4.23)     <.001*** 

Poultry 40.1 43.8 36.3     1.53    (0.87, 2.67 )     .138 

Dairy products4 38.0 47.3 28.4     2.95    (1.67, 5.20)     <.001*** 

Note. SD = standard deviation.  

The table presents outcomes for samples across 4 time points, totaling 1,236 dietary recalls: 618 for mothers, 

381 for children aged 24-59 months, and 237 for children 6-23 months old. Frequencies and means are 

across seasons, to be interpreted as incidences of dietary recalls. Modelling based on mixed effects GLMM 

with a random intercept (household) accounting for repeated sampling. Accordingly, odds ratios and 

coefficient estimates account for multiple observations over time, to be interpreted at the participant level. 

1 ASF are classified in 5-types listed in the bottom section of the table.  

2 OR = odds ratio, unless β = coefficient if specified. Mid-altitude zone is the reference value. CI = confidence 

interval.  

3 P-values are a test of association between differences in weekly consumption of ASF and livelihood zone, 

from logistical mixed-effect models for binary outcomes (OR) and generalized linear mixed models for 

continuous variables (β). 

4 Dairy products might include sugary items, as these could not be disaggregated. 



Chapter 4 – Study 1 

 

122 

Table S3 – Seasonal food groups and animal-source foods consumption and dietary diversity scores of 

women and children 6-59 months old by north-south aspect in rural Timor-Leste, samples across 4 time 

points 2017- 2018 

Seasonal dietary diversity 
indicators 

Northern suku Southern suku 

Dry Wet 
Early 
Dry1 

Dry 
P-value2 

Dry Wet3 
Late 
wet1 

Dry 
P-value2 

Sep-17 Jan-18 Jun-18 Sep-18 Sep-17 Jan-18 Jun-18 Sep-18 

Women (n) 91 87 86 83   76 49 72 74   

DDS-W Food Groups (%)              

Grains, roots, tuber, plantain 100 100 100 100 - 100 100 100 99 - 

Pulses (beans, peas, lentils) 3 8 7 2 .296 15 8 8 10 .552 

Nuts and seeds 1 5 0 0 .194 11 2 0 3 .091 

Dairy 2 6 1 0 - 4 0 0 0 - 

Meat, poultry, and fish 36 24 26 37 .067 46 43 21 49    .002** 

Organs 1 0 0 1 .948 0 6 3 3 .589 

Red meat 21 7 12 25     .004** 32 16 15 29   .041* 

Poultry 6 4 5 4 .915 1 8 6 4 .364 

Fish 15 15 11 11 .597 15 29 4 20    .007** 

Eggs 4 1 5 2 .549 7 8 7 4 .804 

Dark green leafy vegetables  65 85 74 55       <.001*** 84 83 81 65   .026* 

Other Vit-A rich fruits & veg 23 9 19 5     .004** 24 8 25 15 .075 

Other vegetables 35 29 33 29 .745 38 43 33 37 .896 

Other fruits 11 10 7 4 .271 16 10 11 4 .162 

DDS-W mean (SD) 2.8 (1.3) 2.8 (1.0) 2.7 (1.0) 2.3 (0.9)  .011* 3.4 (1.2) 3.0 (0.9) 2.9 (0.9) 2.8 (1.0)    <.001*** 

Low diversity (≤2 FG) (%) 51.6 46.0 59.3 57.8 .203 22.4 28.6 43.1 43.2    .014* 

Children 6-59 months (n) 91 87 86 83   76 49 72 74   

DDS Food Groups (%)             

Grains, roots, and tubers 100 100 100 100 - 96 100 100 99 - 

Legumes and nuts 6 6 9 2 .311 16 8 4 5 .052 

Dairy products 21 14 16 1   .010* 21 14 8 4   .013* 

Flesh foods 34 29 21 34 .129 42 35 21 50     .002** 

Organ meat 1 1 0 0 .975 0 4 1 3 .671 

Red meat 21 8 13 19 .059 29 14 13 30   .022* 

Poultry 2 8 4 4 .283 1 6 7 7 .453 

Fish 14 15 7 11 .274 13 20 6 18 .097 

Eggs 10 12 6 4 .148 20 27 11 10   .033* 

Vit-A rich fruits & vegetables 55 66 70 57 .067 83 74 81 70 .186 

Other fruits and vegetables 20 25 24 30 .427 38 37 35 30 .629 

DDS mean (SD)  2.5 (1.2) 2.5 (1.1) 2.5 (0.9) 2.3 (0.9) .487 3.2 (1.3) 2.9 (1.0) 2.6 (0.9) 2.7 (1.0)    <.001*** 

Low diversity (≤2 FG) (%) 53.9 54.0 59.3 60.2 .732 34.2 32.7 48.6 47.3 .106 

Note. DDS-W = dietary diversity score –women of reproductive age. SD = standard deviation. FG = food 

groups. DDS = dietary diversity score –infant and young child feeding. ASF are highlighted in grey, with 

flesh foods disaggregated in four categories in italics. 
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1 The transition season is shown as actual season in each side of the ridgeline. 

2 P-value is for Walt test performed after i) mixed-effects logistic model of association between the 

percentage of participants consuming a food group and season by suku aspect; and ii) mixed-effects linear 

model of association between mean DDS-W or DDS and season by suku aspect.  

3 In January 2018, 25 remote households were not interviewed due to accessibility limitations during the 

heavy rain period. 

 

 

Figure S5 – Mean (standard error) food groups consumed yesterday among children by age group, 

comprising 618 dietary recalls across the seasons in both livelihood zones, samples across 4 time points 

2017-2018.  

Note. Sample: Dry (n = 167), Wet (n = 136), Transition (n = 158), Dry (n = 157). Due to the longitudinal 

nature of the study, in the last iteration there were no children under 18-months, with 19.1% aged 6-23 

months and 80.9% 24-59 months old.  
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Table S4 – Bivariate analyses with each pre-selected covariates for the three outcome variables of child 

dietary quality, i.e. DDS, MDD and ASF consumed yesterday, samples across 4 time points 2017-2018 

Predictor variables Child dietary quality outcomes 

  DDS1 MDD2 
ASF consumed 

yesterday2 

 Mother-child dyads 
(n=167)  

Coefficient Odds Ratio Odds Ratio 

Mother dietary indicators: 

DDS-W   0.55 *** 4.07 ***  2.43 *** 

MDD-W No Reference   

 Yes 1.11 ***  17.81 *** 5.43 *** 

ASF yesterday No Reference   

 Yes 0.82 ***  6.48 *** 29.63 *** 

Household characteristics: 

Child: 

Age group 6-23 months Reference   

 24-59 months 0.07 0.94 1.19 

Sex Female Reference   

 Male 0.05 1.19 1.16 

Sick last 2 weeks No Reference   

 Yes 0.15 1.66 1.00 

Diarrhoea last 2w No Reference   

 Yes 0.02 1.12 0.95 

DDS-IYCF3     11.34 *** 

MDD-IYCF No  Reference   

 Yes  2.05***   25.16 *** 

ASF yesterday No Reference    

 Yes  1.25 ***  25.58 ***   

Mother: 

Age group <30 years Reference   

 ≥30 years 0.02 0.94 0.86 

Education No schooling Reference   

 Primary 0.36 * 2.85 * 1.06 

 Secondary or +  0.57 ***  5.85 ***  2.28 ** 

Number of children 1-4  Reference   

 >4 -0.2 0.49 0.61 

Household: 

Number members4 3-7  Reference   

 >7  -0.30 *** 0.60  0.52 ** 

Sanitation Unimproved Reference   

 Improved 0.51 ***  3.07 ** 2.00 * 

FIES5 Moderate & Severe Reference   

 Food Secure 0.34 * 2.13 * 2.14 * 
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Predictor variables Child dietary quality outcomes 

  DDS1 MDD2 
ASF consumed 

yesterday2 

 Mother-child dyads 
(n=167)  

Coefficient Odds Ratio Odds Ratio 

Wealth Index Lowest Reference   

 Middle 0.05 1.18 1.10 

 Highest  0.38 **  2.17 * 1.61 

Agro-ecological characteristics:     

Grows rice No Reference   

 Yes -0.03 1.41 1.21 

Grows maize No  Reference   

 Yes 0.03 1.05 0.95 

Grows Vit-A F & Veg4 <5 Reference   

 ≥5 0.02 0.94 1.29 

Owns buffalo4 <1 Reference   

 ≥1 -0.01 1.04 0.87 

Owns chickens4 <10 Reference   

 ≥10 -0.08 0.77 0.78 

Livelihood zone Mid-alt. Reference   

 Coastal   0.28 * 1.51  1.90 ** 

Aspect North Reference   

 South  0.39 ** 2.28 *  1.81 * 

Season Dry Reference   

 Wet -0.14  0.36 ** 0.78 

 Transition  -0.24 *  0.27 ***  0.44** 

 Dry  -0.30 **  0.21 *** 0.64 

Note. DDS = dietary diversity score –infant and young children feeding. MDD = minimum dietary diversity 

–infant and young children feeding. DDS-W = dietary diversity score –women of reproductive age. MDD-W 

= minimum dietary diversity –women of reproductive age. 

The table analyses the sample across four time points, totalling 618 dietary recalls for children 6-59 months 

old and 618 dietary recalls for mothers. Results from generalized linear mixed models (GLMM)1 and mixed-

effects logistic model2 accounting for households and sampling rounds. Data show Coefficient /Odds Ratio 

and level of significance (P <.05 = *, P <.01 = **, P <.001 = ***).  

3 DDS and MDD are correlated and not tested together due to collinearity issues. 

4 Median set as the cut-off. 

5 Food insecurity is not included in the multivariate model due to the longitudinal nature of the data vs a 

single time point collection of an indicator that would certainly vary seasonally. 
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4.8. Summary 

In summary, this chapter presented the first quantitative study of the thesis, published in a Q1 

peer-reviewed journal. Next, Chapter 5 presents the second study of Phase 1 of this mixed-methods 

sequential explanatory research. 
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Chapter 5 – Study 2. Women’s empowerment in 

agriculture and dietary diversity 

 

  

 



Chapter 5 – Study 2 

 

128 

Chapter 5 cover page photo is of a mother and her child in Sagadati suku, Baucau in June 2018. 
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5.1. Foreword to manuscript 

This chapter presents Study 2, addressing aim 2 (A2) to investigate the relationship between 

women’s empowerment in agriculture and household food production on the dietary diversity of 

children 12-59 months old and their mothers. This is the second quantitative study of Phase 1.  

The manuscript has been published in a peer-reviewed journal and its citation is provided 

below. 

 

Bonis-Profumo1, G., Stacey1, N. & Brimblecombe2, J. (2021b). Measuring women's empowerment in 

agriculture, food production, and child and maternal dietary diversity in Timor-Leste. Food 

Policy, 102, 102102. https://doi.org/10.1016/j.foodpol.2021.102102  

 

1Research Institute for the Environment and Livelihoods, Charles Darwin University, Ellengowan Drive, 

Darwin, NT, 0909, Australia 

2Department of Nutrition, Dietetics and Food, Faculty of Medicine, Nursing and Health Sciences, 

Monash University, 264 Ferntree Gully Road, Notting Hill, VIC, 3168, Australia 
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Measuring women’s empowerment in agriculture, food production, 

and child and maternal dietary diversity in Timor-Leste 

Abstract 

Women’s empowerment is essential to improve nutrition in low and middle-income countries. 

We investigated the empowerment of women in agriculture in association with household production 

and the dietary diversity of children 12-59 months old and their mothers in Timor-Leste. Using the 

Abbreviated Women’s Empowerment in Agriculture Index (A-WEAI) we analyzed 156 dual-adult rural 

households applying multivariable regression models. We found that the dietary diversity scores of 

empowered women and their children were higher than among those disempowered. The associations 

between different measures of empowerment and dietary diversity were larger and more significant 

among women than children. Food production diversity was consistently associated with children’s 

improved diets. We found small gender gaps in decisions on production, access to resources, and 

control over income, similar to findings in other Southeast Asian countries. Nutrition-sensitive policies 

and programmes in Timor-Leste could gain from prioritizing women’s empowerment and promoting 

agriculture diversification strategies as valuable investments to improve the diets and wellbeing of 

mothers and children. 

Key words 

Women’s empowerment, Agriculture, Nutrition, Gender, Timor-Leste, Southeast Asia 

5.2. Introduction 

Achieving the Sustainable Development Goal (SDG) 5, gender equality and the empowerment 

of women and girls, is not only a necessary foundation for a peaceful, fair and prosperous world (United 

Nations, 2015) but also essential to progress the SDG2 malnutrition targets. Gender inequality is a 

recognized barrier to addressing the nutritional needs of vulnerable groups, and women’s 

empowerment has been identified as a strong lever for optimal nutrition (Burroway, 2016; Taukobong 

et al., 2016). Moreover, good nutrition acts as an enabling factor for girls’ and women’s empowerment. 

The bi-directional relationship between the empowerment of women and nutrition has been long 

established. Smith and Haddad (2000) estimated that between 1970 and 1995 over half of the global 

reductions in underweight children were due to the combined improvements in women’s secondary 

education and in their relative status to their male partner. Further, a large study across three 
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developing regions found a significant and positive effect between higher women’s status, measured 

through indicators of decision-making power relative to men’s and societal gender equality, and child 

and maternal nutritional status (Smith et al., 2003).  

Empowerment, which in essence is the ability to exercise choice, voice, and influence (Kabeer, 

2001), is a complex social construct comprised of different dimensions. This concept has traditionally 

been investigated through proxy indirect measures such as employment and education, however, there 

have been increased efforts to directly measure empowerment through decision-making and control 

indicators (Malhotra & Schuler, 2005). Over time, direct measures of empowerment have become more 

sophisticated (Galiè & Farnworth, 2019; Malapit et al., 2019a; Malhotra & Schuler, 2005; O'Hara & 

Clement, 2018). Recent literature reviews have found generally positive associations between measures 

of child nutritional status and of dietary diversity, with indicators of women’s autonomy (Carlson et al., 

2015), control of resources, workload and social support (Cunningham et al., 2015b), participation in 

group-based programs (Kumar et al., 2018), and in development interventions (van den Bold et al., 2013). 

These reviews in low- and middle-income countries (LMIC) caution that associations with the 

nutritional outcomes of children vary across the different domains of empowerment and identify 

challenges in the interpretation of findings due to the breadth of empowerment metrics. Indeed one 

review challenged the empowerment-nutrition outcomes relationship due to methodological 

weaknesses, particularly limitations in study design leading to inconclusive evidence for the various 

pathways between women’s empowerment and child nutrition and inconsistent use of empowerment 

indicators across studies (Santoso et al., 2019). 

Quantifying and comparing empowerment across contexts is difficult as it can have different 

meanings depending on the socio-cultural, economic, and political landscape people live within (Sahay, 

1998). Kabeer (1999:437) defined empowerment as “the expansion in people’s ability to make strategic 

life choices in a context where this ability was previously denied to them”, highlighting its processual 

nature. In this definition, power is framed as the ability to exercise choice under conditions when choice 

exists and is exerted through decision-making. Decisions can be taken solely, by the self, or jointly, 

through negotiation and bargaining processes. According to Kabeer, empowerment encompasses three 

interrelated dimensions: resources, agency, and achievements. One’s ability to make choices requires 

resources –including human, physical, social, financial, and natural capitals. These are pre-conditions 

for exercising agency, which is the ability to influence or take decisions, voice viewpoints and act 

autonomously, in a process by which achievements can be accomplished –such as improved own or 

children’s wellbeing outcomes. The combination of resources and agency constitutes what Sen (1985) 

defined as capabilities, or the potential to achieve the lives that individuals want in the valued ways of 
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‘being and doing’, emphasizing their subjective character as what is valued varies across social groups 

and cultures. Disempowerment, therefore, occurs when constraints on the ability to achieve one’s goals 

are determined by inequalities in the ability to choose (Kabeer, 1999), such as exists with gender 

disparity in decision-making. 

Women’s empowerment is conceptualized as one of the main pathways by which rural 

populations in LMIC practicing agricultural livelihoods can achieve nutritional outcomes (Gillespie et 

al., 2012; Gillespie et al., 2019; Herforth & Harris, 2014; Ruel & Alderman, 2013). This pathway includes 

the effects of women’s engagement in agriculture on intra-household decision-making and nutrition-

relevant resource allocation, on the provision of time for child feeding and childcare given the labor 

burden, and on women’s health and nutritional status (Gillespie et al., 2019). The two other primary 

pathways that enable agriculture to contribute towards lessening malnutrition are household food 

production and agricultural income (Herforth & Harris, 2014). Current empirical evidence indicates 

that agricultural interventions, such as production diversification, can improve intermediate nutrition 

outcomes, like achieving minimum dietary diversity, and can result in better access to and consumption 

of high-quality diets (Bird et al., 2019; Herforth & Ballard, 2016; Ruel et al., 2018). Foods accessed through 

crop and livestock production, as well as fishing, hunting, and foraging, contribute to consumption 

diversity particularly among resource-poor remote households with limited market access (Ruel et al., 

2018). Dietary diversity is a strong predictor of dietary quality, with the number of foods groups 

consumed increasing the likelihood of micronutrient adequacy of vulnerable populations (Ruel et al., 

2013).  

The Women’s Empowerment in Agriculture Index (WEAI) (Alkire et al., 2013) is a survey-based 

tool designed to measure the empowerment, agency, and inclusion of women in the agricultural sector, 

particularly relevant to rural LMIC women. This multidimensional index collects individual-level data 

by interviewing a woman and a man within the same household to gauge gender parity in agriculture. 

Applying a novel approach to measure empowerment, the WEAI focuses on the relational quality of 

empowerment, by examining the relations of power in which people are located (Kabeer, 1994), and on 

agency, by directly assessing decision-making instead of the more commonly studied indicators of 

resources or achievements, like land tenure or educational attainment. As an aggregate instrument, the 

WEAI is comprised of two sub-indexes, i) the Five Domains of Empowerment (5DE), capturing the 

degree to which women are empowered in five domains: (1) decisions about agricultural production, 

(2) access to and decision-making power about productive resources, (3) control of use of income, (4) 

leadership in the community, and (5) time allocation; and ii) the Gender Parity Index (GPI), measuring 

empowerment differentials that reflect intra-household inequality (Alkire et al., 2013). Whilst notions 
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of empowerment are context-specific, the WEAI enables its measurement using a standardized 

instrument that can be decomposed by domains and indicators, so as to compare results across 

countries. A revised version was developed in 2015, the Abbreviated Women’s Empowerment in 

Agriculture Index (A-WEAI), with the purpose to streamline the instrument and improve problematic 

modules, decreasing its administration time by 30%, and reducing the number of indicators from ten 

to six while maintaining the same domains (Malapit et al., 2017). 

Recently, studies have assessed the relationship between WEAI measures and improved dietary 

diversity. In particular, studies mostly in South Asian and Sub-Saharan African countries have found 

significant associations of women’s empowerment with the diets of women (Gupta et al., 2019a; Gupta 

et al., 2019b; Larson et al., 2019; Malapit & Quisumbing, 2015), and both of women and children (Galiè 

et al., 2019; Malapit et al., 2013; Malapit et al., 2015a; Sraboni & Quisumbing, 2018; Yimer & Tadesse, 

2015). However, this relationship remains understudied in other regions such as Southeast Asia. Also, 

despite the recent development of the WEAI tools, it remains unclear which dimensions of 

empowerment matter for different nutrition outcomes, including dietary diversity, as these vary 

according to the socio-cultural context (Ruel et al., 2018). Consequently, the linkages between 

agriculture, gender, and diets in LMIC deserve further investigation. 

Our study aimed to investigate the relationship between women’s empowerment in agriculture 

and household food production on the dietary diversity of children 12-59 months old and their mothers 

in the Southeast Asian nation of Timor-Leste. First, we assessed the extent of women and men’s 

empowerment using the A-WEAI tool. Second, we analyzed the relationship between A-WEAI 

indicators and agriculture production on child and maternal dietary diversity scores. Our results 

provide a gender assessment of empowerment dimensions in agriculture and their association with the 

diets of women and children, which might support Timor-Leste’s policies and programmes towards 

improving gender equality and nutrition outcomes in rural areas. We used validated indicators of 

empowerment and dietary quality to ensure comparability (Herforth & Ballard, 2016), and contribute 

with further evidence on which aspects of empowerment need reinforcing to ameliorate child and 

maternal diets. Our study contributes to the literature by adding evidence on WEAI-based metrics in 

Southeast Asia. The research also applies the A-WEAI, scantly used in published papers, to assess the 

relationship between empowerment and development outcomes with its 6-indicator measure. 
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5.3. Methods 

5.3.1. Study setting: the Timor-Leste context 

Eighteen years after independence, Timor-Leste, a patriarchal customary society, is on-track to 

graduate from its Least Developed Country status. The agriculture sector in this post-conflict Southeast 

Asian nation of rugged landscapes and tropical weather is predominantly subsistence, organized in very 

small landholdings, and critical to supporting the livelihoods of 70% of the population living in rural 

areas (General Directorate of Statistics [GDS] & United Nations Population Fund [UNFPA], 2018). 

Water and food insecurity disrupt rural livelihoods seasonally, paired with low agricultural productivity 

in crops, livestock, and fisheries, high weather vulnerability, and slow nutritional advances (Bonis-

Profumo et al., 2019). In 2016, 46% of children under five remained stunted nationally and 34% of those 

6-23 months achieved minimum dietary diversity, while women of reproductive age (15-49 years) were 

27% underweight and 23% anemic (GDS et al., 2018b). Low intake of animal-source foods contributes 

to poor dietary quality despite the majority of households raising livestock, which are often reserved 

for ceremonial purposes (Wong et al., 2018).  

Access to land rights is mediated by customary tenure systems, patrilineal (primarily) and 

matrilineal6, both sharing a degree of negotiability on the norms of gendered inheritance and control 

over land use (Narciso & Henriques, 2019; Thu et al., 2007), despite significant gender inequalities in 

landownership (Kieran et al., 2017). While Timorese men have greater access to paid and formal 

employment, the vast majority of women are engaged in agriculture as unpaid workers, on top of 

leading household and family care work (GDS & UNPFA, 2018).  Like in other Southeast Asian countries, 

men and women work the fields together, displaying balanced gender roles in crop production (Akter 

et al., 2016). However, the gender productivity gap7 is estimated at 15%, mainly explained by women’s 

unequal access to farming equipment and hired labor, lower literacy, and limited involvement in cash 

crops and farmers’ groups (Gavalyugova et al., 2018). Illiteracy (aged ≥15) is higher among rural 

populations, 51% for women, and 41% for men (GDS & UNPFA, 2018). The 2016 Demographic and Health 

Survey (DHS) reported that 89% of rural married women decided alone (37%) or jointly (52%) on using 

cash earnings, a sign of empowerment, however, 37% experienced intimate partner violence the 

previous year (GDS et al., 2018b). High levels of gender-based violence are linked to the armed conflict 

period and characterized by pervasive social acceptability (Niner, 2011). Although androcentric (Tam, 

 
6 A minority of ethnolinguistic groups belong to a matrilineal kinship system, comprising 13% of the total 
population.  
7 Women produce 15% less than men per hectare of land, where agricultural productivity is measured as the 
average value (in USD) of agricultural output produced per hectare (ha) of land. 
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2012), the Timorese society is collectivist in that clan networks and family bonds define individuals’ 

identities.   

5.3.2. Design and sampling 

Our study is an exploratory observational assessment of the A-WEAI in Timor-Leste among 

smallholders with young children and dual-adult status –those cohabited by at least one female and 

one male adult, often husband and wife. We hypothesized that measures of empowerment and food 

production were positively associated with higher child and maternal dietary diversity in the context of 

a nutrition-sensitive agriculture program. We conducted a cross-sectional survey among a large 

convenience sample of households participating in a Community Driven Nutrition Improvement 

Project (CDNIP), a nutrition intervention with agriculture components aimed at improving child and 

maternal nutrition practices funded by the World Bank (WB) and implemented by Catholic Relief 

Services (CRS) in 2014-2018. The CDNIP universally targeted pregnant and lactating women with 

children aged <2 in 50 least developed villages (suku) in Baucau and Viqueque districts (WB, 2014). At 

least one animal intervention was rolled-out in 30 suku, specifically, small-scale aquaculture and a 

Newcastle disease chicken vaccination campaign in partnership with the Timor-Leste Ministry of 

Agriculture and Fisheries. This program did not include gender components beyond group-based 

information sharing and was used as an engagement platform for the study reported herein.  

We selected four patrilineal suku among those with a CDNIP animal intervention, aimed at 

maximizing the chances of ASF consumption (Figure 5.1). Suku were from two livelihood zones (coastal 

and mid-altitude)8. One-quarter of all suku nation-wide fall in these two zones, representing 29% of the 

population and all predominantly rice-growing communities (Williams et al., 2018). In each study suku, 

we randomly selected 50 dual-adult CDNIP households with a child aged under-5 years and invited 

mothers and the primary male adult to participate. Households were visited 4-times between 

September 2017 and 2018 to assess child and maternal seasonal diets. A sample size of 160 households 

was initially calculated to detect a conservative minimum difference in dietary diversity between 

seasons, relevant to a related longitudinal study (Bonis-Profumo et al., 2021a), to which a 20% 

respondent dropout rate was added, totaling 200 households. Survey data presented correspond with 

 
8 Williams et al. (2018) classified rural villages (suku) in Timor-Leste into livelihood zones, a typology based on 
agricultural systems that group suku with similar levels of crop and livestock production using census data, as 
opposed to the classic agro-ecological zones defined by elevation and north/south aspect. Included suku in this 
study belonged to the coastal lowlands zone, which has lower crop-livestock diversity and better access to 
markets, and the inland mid-altitude zone, which has more diverse agricultural systems and poorer roads. 



Chapter 5 – Study 2 

 

136 

the third fieldwork iteration in June 2018 (rice pre/harvest season), an explicit research design decision 

aimed at reducing desirability bias due to the rapport established with participants.  

Ethical approval was obtained from the Menzies School of Health Research (Ref: 2016-2719) and 

the Timor-Leste National Health Institute (Ref: 41/MS-INS/DE-DP/GBP/I/2017). Adults provided 

written informed consent or fingerprint after a verbal explanation of the study and its voluntary nature. 

Preliminary findings were presented to research partners in 2019 and once COVID-19 travel restrictions 

are lifted, the final results will be shared among communities and stakeholders in Timor-Leste. 

 

Figure 5.1 – Map of living standards by suku and study sites in eastern Timor-Leste. Source: Asian 

Development Bank [ADB] (2013, p. 8). Map using ADB estimates of living standards based on Census 2010 data. 

5.3.3. Instruments and data collection  

We used the Abbreviated Women’s Empowerment in Agriculture Index (A-WEAI) version due 

to its shorter administration time and resources requirement (Malapit et al., 2017), the calculation of 

which is based on Alkire et al. (2013) methodology. The Five Domains of Empowerment (5DE) sub-

index is constructed from individual adequacy scores, reflecting the proportion of individuals who 

achieved the 5-domains as measured by six weighted indicators and the intensity of their inadequacy 

(Table 5.1). Each indicator measures whether an individual has adequate achievement according to the 

defined cut-off. A person is considered empowered if she/he has adequate achievements in four out of 

five domains or has achieved adequacy in ≥80% of indicators. The Gender Parity Index (GPI) sub-index 
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is a woman’s 5DE relative to the primary adult male, reflecting the proportion of dual-adult households 

that lack gender parity and the average gap in empowerment between women and men in such 

households. The population-level A-WEAI score is the weighted average of the 5DE and GPI, defined 

at 0.9 and 0.1, respectively.  

Following the instructional guide (Malapit et al., 2015b), the A-WEAI questionnaire was 

carefully adapted to reflect locally relevant activities without altering the original design9. The time 

allocation module was collected in 30-minute intervals. Dietary model questionnaires including food 

lists for children (World Health Organization [WHO], 2010) and mothers (Food and Agriculture 

Organization of the United Nations [FAO] & FHI360, 2016) were modified to include local foods. The 

resulting cut-off indicators, intake of ≥4 food groups among children (WHO, 2010) and ≥5 groups 

among women (FAO & FHI360, 2016), have been validated as predictors of micronutrient density in the 

diets of children 6-24 months (Working Group on Infant Young Child Feeding Indicators, 2006), 

children 24-59 months (Diop et al., 2021), and women of reproductive age (Martin-Prével et al., 2017). 

A professional interpreter translated questionnaires into Tetun, which were revised by national experts 

in gender, agriculture, and/or livestock, pre-tested with 12 participants, and refined before use. 

Table 5.1 – The Abbreviated Women’s Empowerment in Agriculture Index (A-WEAI) domains of 

empowerment. 

A-WEAI 

Domain Indicator Definition Adequacy cut-off Weight  

(1) 
Production 

1. Input in 
productive 
decisions 

Sole or joint decision-making over 
food and cash-crop farming, 
livestock, and fisheries/aquaculture 

Has some input or feels can make 
decisions in at least two activities 

1/5 

(2)  
Resources 

2. Ownership of 
assets 

Sole or joint ownership of major 
household assets 

Ownership of any, if not only one 
small asset (chickens, non-
mechanized equipment, or small 
consumer durables) 

2/15 

3. Access to and 
decisions on credit 

Access to and participation in 
decision-making concerning credit 

Makes at least one decision 
relative to credit from at least one 
credit source 

1/15 

(3)  
Income 

4. Control over 
use of income 

Sole or joint control over income and 
expenditures 

Has some input or feels can make 
decisions on income generated and 
not only on minor household 
expenditures 

1/5 

(4)   
Leadership 

5. Group 
membership 

Membership in a community group, 
such as producer, natural resources, 
social, civic, etc. 

Active member in at least one 
group 

1/5 

 
9 The A-WEAI questionnaire can be downloaded from the WEAI Resource Center, managed by the International 
Food Policy Research Institute (IFPRI), at: https://weai.ifpri.info/weai-resource-center/guides-and-instruments/    
We provide the adapted A-WEAI questionnaire in Appendix A4.4, including a comparison with the original 
version and its Tetun translation. 
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(5)  
Time 

6. Workload Allocation of time to productive and 
domestic tasks 

Works less than 10.5 hours a day 1/5 

Source: Adapted from Malapit et al. (2017). 

Data were collected through a tablet-based structured survey designed in KoBoToolbox10. A 

gender-balanced team of six Timorese enumerators experienced in dietary and agriculture data 

collection using tablets conducted two interviews per household –with the index mother and her 

husband (77%), father/father-in-law (15%), or male adult (8%). Interviews were conducted separately 

when possible and lasted 40-80 minutes. Female and male participants responded to the A-WEAI 

questionnaire. Additionally, surveys with female respondents collected socio-economic information, 

child and maternal 24-hr dietary recalls, and list of crops grown and livestock raised. Mothers reported 

their own and their child’s food and drink intake the previous day, following the recommended 

protocols. Open recall was used firstly where mothers described intake for each meal. Enumerators 

then read a pre-defined list of foods from non-reported groups to assist recall. Enumerators were fluent 

in Tetun and Makasae and trained for 5-days with the principal investigator, a PhD candidate, who 

accompanied the team and reviewed data daily. A minority of participants in a Viqueque suku preferred 

interviews in Kairui, for which local facilitators supported translation. 

5.3.4. Variables 

5.3.4.1. Outcome variables 

We used two indicators counting the number of food groups consumed in the 24-hr preceding 

the survey among children aged 12-59 months and their mothers. We modeled the outcome variables 

as continuous variables instead of the dichotomous indicators for minimum dietary diversity because 

<10% of sampled mothers and children achieved their respective cut-off11, which would have produced 

insufficient variation in the dependent variable. These continuous variables have shown strong 

correlations with direct measures of micronutrient adequacy in multiple studies (Ruel et al., 2013): 

- Dietary Diversity Score children (DDS), 7-groups: grains, roots, tubers, plantains; legumes and 

nuts; dairy products (excluding sweetened milk); flesh foods (organs, meat, poultry, fish); eggs; 

vitamin A-rich fruits and vegetables; other fruits and vegetables.  

- Dietary Diversity Score Women (DDS-W), 10-groups: grains, white roots, tubers, plantains; 

pulses (beans, peas, lentils); nuts and seeds; dairy (excluding flavored sweetened milk); meat, 

 
10 http://www.kobotoolbox.org 
11 June 2018 was found to be the most nutritionally insecure time point among similar participants in a longitudinal 
study, coinciding with the rice pre/harvest season in those communities (Bonis-Profumo et al., 2021a). 
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poultry, fish; eggs; dark green leafy vegetables; other vitamin A-rich fruits and vegetables; other 

vegetables; other fruits. 

5.3.4.2. Explanatory variables 

5.3.4.2.1. Abbreviated Women’s Empowerment in Agriculture Index  

(A-WEAI) 

We used nine measures of empowerment, based on six individual indicators, i-vi) production 

decisions (production domain), ownership of assets, and access to and decisions on credit (resources 

domain), income control (income domain), group membership (leadership domain), and workload (time 

domain); and on three aggregate indicators, vii-ix) whether the woman was empowered/not, the 

aggregate individual empowerment score, and the intra-household empowerment gap. We analyzed all 

sub-domain indicators since the aggregation process might cover potential tradeoffs with nutrition 

outcomes (Quisumbing et al., 2021). 

I. Production decisions – The number of agriculture production decisions in which women 

have some input or feel they can make decisions. 

II. Ownership of assets – The number of assets that women own solely or jointly. 

III. Access to and decisions on credit – The number of decisions over credit in which women 

participate or feel they can make decisions. 

IV. Income control – The number of activities, agricultural and not, in which women have 

some input in income decisions, or feel they can make decisions. 

V. Group membership – The number of community groups in which women are active 

members. 

VI. Workload – The total number of hours women spend on paid and unpaid activities, 

including productive, domestic, and caring work. 

VII. Empowered (binary) – Dichotomous indicator equal to one for women who achieved 

adequacy in ≥80% of indicators. 

VIII. Aggregate empowerment score (5DE) – The weighted average of achievement in the 6-

indicators, ranging from zero to one, where one reflects empowered women (adequacy 

≥80%). 
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IX. Intra-household empowerment gap – The difference between male and female 5DE, equal 

to zero if the woman is equally or more empowered than the man within a household. 

5.3.4.2.2. Household Food Production 

We used two indicators defined by Sibhatu and Qaim (2018): i) Production Diversity Index (PDI), 

the number of food groups produced by the household, mirroring the 10-groups in the DDS-W12; and, 

ii) Agricultural Species Richness (ASR), an unweighted count of the number of different species of plants 

or animals produced by the household, including food and cash crops.  

5.3.4.3. Control variables 

We limited the number of covariates examined in the same multivariable model to avoid over-

parameterization. These included selected individual, household, and agro-geographic characteristics, 

informed by the WEAI literature and studies in Timor-Leste. For both outcome variables these were 

maternal education (no schooling, primary, secondary or above), household wealth index (tertiles, 

calculated using principal components analysis of household facilities and assets including livestock), 

household distance to market (calculated in kilometers using tablet-recorded GPS coordinates), 

livelihood zone (coastal, mid-altitude), district (Baucau, Viqueque), and for DDS-W, age difference 

(primary male minus woman), and child age for DDS children. 

5.3.5. Data analysis 

Households with complete female A-WEAI and maternal and child dietary assessments were 

analyzed (n=161). As 19.5% of participants were not available, we did a non-response analysis and 

assumed that participants' unavailability did not correspond with specific characteristics due to finding 

no major differences between key variables (Appendix 1). To address the study aim, first, we estimated 

the extent of women’s and men’s empowerment by constructing the A-WEAI, following the 

methodology and Stata code developed by Malapit et al. (2015b). This involved deriving i) overall A-

WEAI and sub-indices, ii) frequency of individual adequacy scores for each of the A-WEAI indicators, 

and, iii) gendered time use patterns. Second, we examined the relationship between A-WEAI measures 

and food production on child and maternal DDS. This involved, i) plotting empowerment level and 

dietary diversity using the spineplot Stata command (Cox, 2008), ii) testing bivariate associations 

 
12 To build the PDI, respondents were assigned one point when they reported growing, accessing or raising at least 
one crop or animal belonging to any of the 10-groups defined by the DDS-W. The dairy group was always counted 
as 0 because in Timor-Leste ruminants are not customarily milked. For the meat, poultry and fish group, 
respondents were assigned a point when raising buffalo, Bali cattle, goats, sheep, pigs, chickens, ducks, or tilapia 
fish in ponds; and for eggs, chickens or ducks. 
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between empowerment status and indicators of dietary diversity and household production through t-

test statistics, and, iii) estimating an Ordinary Least Squares (OLS) multivariable regression model for 

each empowerment measure and outcome. OLS models were applied and model residuals checked as 

the instrumental variables (IV) technique (Lépine & Strobl, 2013; Malapit et al., 2013) used to correct for 

the potential endogeneity of empowerment and production measures performed unsatisfactorily, 

showing that all putative endogenous regressors, specifically, empowerment and production variables, 

were, in fact, exogenous to the outcomes, DDS and DDS-W13. Similar studies that lacked success in 

identifying suitable instruments used this analytical approach (Holland & Rammohan, 2019; Malapit et 

al., 2015a; Sraboni & Quisumbing, 2018). We estimated the following equation: 

𝐷𝑖 =  𝑏0 + 𝑏1 𝑒𝑚𝑝𝑜𝑤𝑒𝑟𝑚𝑒𝑛𝑡𝑖 +  𝑏2 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝑖 +  𝑏3 𝐼𝑖 +  𝑏4 𝐻𝑖 + 𝜀𝑖 (1) 

Where D was a measure of the dietary diversity score of children and women; empowerment 

was a measure derived from the A-WEAI; production was an agriculture measure parallel to 10-food 

groups; I was a measure of individual characteristics; H represented household characteristics including 

geographical factors, and ε was an error term. The key parameters to be estimated in Eq. (1) were the 

coefficient estimates bi. In the final models, we used Production Diversity Index only as this indicator 

performed better at predicting DDS and used together with Agriculture Species Richness showed 

collinearity issues. We examined interactions between empowerment and production diversity, but 

these were not significant and not followed further (P > .050).  

We used Stata/IC 16.0 and Microsoft Excel 2016 and interpreted the OLS results as associations 

and not causal relationships. Statistical significance was defined at P < .050. We tested for highly 

influential outliers detected through Cook's distance post-estimation and excluded five observations 

(due to unusually high dietary scores) in the final analysis (n=156 households); sensitivity analysis with 

all observations included in Appendix 2. Excluded observations were random across villages and with 

no apparent systematic pattern. We checked all models for lack of collinearity using the variance 

inflation factor. 

 
13 The instrumental variables (IV) results, steps followed, and a detailed description of the instruments tested, are 
available in Appendix A6.1-3. Instruments used in the IV regression found in Appendix 3. 
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5.4. Findings 

5.4.1. Sample description 

We analyzed 415 individuals, 259 adults (156 female, 103 male), and 156 children; 66% of 156 

households had complete male-female A-WEAI responses (n=103). Table 5.2 presents the participants’ 

characteristics. Children averaged 30 months (2.5 years), while women were >8-years younger than the 

male adult, most had completed primary school and lived almost 9-kilometers from a market, on 

average. Selected empowerment indicators showed that on average, women spent 10-hr per day on paid 

and unpaid work from a maximum of 17-hr, had low participation in groups (<1), and most did not make 

decisions over credit. Over 90% of households grew crops for consumption and raised livestock while 

10% fished (Appendix 3). Households produced a mean of 6.4 food groups, ranging from one to eight. 

Child and maternal DDS were low. Children consumed 2.4 food groups out of seven in the last 24-hr, 

well below the 4-groups required for micronutrient adequacy (WHO, 2010), whereas women consumed 

2.7 groups compared to a threshold of five out of 10 (FAO & FHI360, 2016). 

Table 5.2 – Descriptive statistics of variables used in the regression models among the Timor-Leste sample. 

Variables N Mean  Standard Deviation Minimum Maximum 

Outcome variables      

DDS -Dietary Diversity Score children (7 FG) 156 2.4 0.9 1 5 

DDS-W -Dietary Diversity Score Women (10 FG) 156 2.7 0.9 1 5 

Explanatory variables      

Women’s Empowerment indicators      

Number of productive decisions 156 2.45 0.79 0 4 

Number of assets owned 156 6.78 2.02 1 12 

Number of decisions on credit 156 0.34 0.62 0 3 

Number of income decisions 156 5.17 1.45 2 9 

Number of groups with active membership 156 0.87 0.73 0 3 

Time spent in paid & unpaid work (hours) 156 9.94 2.14 4 17 

Empowered (Yes/ No) 156 0.56 0.50 0 1 

Aggregate empowerment (5DE) [1 = emp.] 156 0.86 0.17 0.53 1 

Intra-household empowerment gap [0 = parity]1 156 0.03 0.08 0 0.33 

Household Food Production indicator      

PDI – Production Diversity Index (10 FG) 156 6.4 1.9 1 8 

Control variables       

Child characteristics      

Age (months) 156 30.5 10.6 14 57 

Mother characteristics      

Age difference, primary male – woman (years) 156 8.6 10.4 -7 46 
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Variables N Mean  Standard Deviation Minimum Maximum 

Education index2  156 1.1 0.8 0 2 

Household characteristics      

Wealth Index tertiles3 156 2.0 0.8 1 3 

HH distance to market (kilometers) 156 8.6 5.2 0.1 19.2 

Agro-geographic characteristics      

Livelihood zone:  Mid-altitude 156 0.5 0.5 0 1 

District:  Viqueque 156 0.5 0.5 0 1 

Note: FG = food groups; 5DE = five domains of empowerment; HH = households. 

1 The difference between male and female 5DE, equal to zero if the woman is empowered or if her score is ≥ 

to the man’s. 

2 Education index: 0 = no schooling, 1 = primary school, 2 = secondary school or above. 

3 Wealth Index tertiles: 1 = lowest, 2 = middle, 3 = highest. 

5.4.2. The extent of women and men’s empowerment using the A-WEAI tool 

Table 5.3 presents the overall A-WEAI results for the project sample in Timor-Leste. The A-

WEAI score was 0.867, with a women’s 5DE sub-index value of 0.858 and a GPI sub-index of 0.949. The 

5DE indicates a slightly higher value among women over men, although results should be interpreted 

with caution due to a sampling bias affecting the group membership indicator, explained below. Further 

A-WEAI components and the domains’ contribution to women and men’s disempowerment are 

presented in Appendix 4 to 6. We now focus on the A-WEAI indicators used in the multivariable 

analysis. 

Table 5.3 – Abbreviated Women’s Empowerment in Agriculture Index scores for the Timor-Leste sample 

(n=156 households). 

Indicators Timor-Leste sample 

Women (n=156) Men (n=103) 

5DE – 5 Domains of Empowerment, sub-index 0.858 0.810 

GPI – Gender Parity Index, sub-index 0.949  

A-WEAI score 0.867  

Figure 5.2 displays the contribution of each indicator to the individual adequacy scores of 

women and men, presenting the respective percentage that achieved the adequacy cut-off by indicator. 

Using this strengths-based approach, 3-indicators showed almost full achievement (>96%) among both, 

input into productive decisions, ownership of assets, and control over income. A higher proportion of 

women, 69%, were members of at least one group compared to men, 35%, although this indicator was 

biased by our sampling strategy because many women (62%) acknowledged their participation in 
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CDNIP groups. Nineteen percent of men participated in farmer groups compared to 12% of women 

(data not shown). Additionally, a higher proportion of men worked <10.5-hr, 75% compared to 63% of 

women, while 36% of men had access to and made decisions over credit, compared to 27% of women. 

However, WEAI questionnaires do not distinguish between those not able to access credit due to a lack 

of sources from those with sufficient liquidity that do not borrow, making the interpretation of the 

credit indicator problematic (Sraboni et al., 2014). 

 

Figure 5.2 – Contribution of each of the 6 indicators to individual adequacy scores in the Timor-Leste 

sample 

Figure 5.3 presents time use patterns estimating the gender division of labor, showing that, on 

average, women worked >5-hr more than men in domestic and family care tasks, while men worked 

>3.5-hr in agricultural activities while reported comparable livestock labor (1.4-2-hr). Despite women 

working for longer, 90% were satisfied with their amount of free time compared to 80% of men (data 

not shown). 
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Figure 5.3 – Time use allocation by activity using a 24-hr recall method, collected in June 2018 among the 

Timor-Leste sample 

5.4.3. Relationship between the A-WEAI and household food production on 

child and maternal dietary diversity scores 

The relationship between women’s empowerment and the DDS of children and mothers is 

shown in Figure 5.4 A & B. Empowerment was categorized in 3-levels based on the 5DE, showing an 

incremental distribution among women where 13% had low, 31% medium, and 56% high empowerment 

levels. The distribution of children’s DDS by empowerment level (A) did not reveal a clear pattern of 

allocation, as opposed to the distribution of women’s DDS-W (B) that showed higher food groups intake 

as empowerment levels increased. However, when defining empowerment as a dichotomous variable, 

we found that women who were empowered showed statistically significant higher child and maternal 

DDS means, with a difference of ≤0.4 food groups each ( 

Table 5.4). Production measures showed a more modest relationship whereby empowered 

women significantly produced more species yet their PDI was only weakly correlated. 
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Figure 5.4 – Spineplot of women’s empowerment level and dietary diversity score of children (A) and 

women (B) (n=156, respectively).  

Note: DDS = dietary diversity score; DDS-W = dietary diversity score women. 

Empowerment based on 5DE: Low = 0.53, Medium = 0.73, High ≥ 0.80; distribution 12.8%, 30.8%, and 

56.4%, respectively. 

 

Table 5.4 – Women’s empowerment status and indicators of dietary diversity and production diversity 

(n=156) 

Dietary and production measures Women’s empowerment 
 in agriculture status1 

P values2 

 
mean (SE) 

Disempowered 
44% 

Empowered 
56% 

 

Dietary diversity score children – DDS 2.2 (0.1) 2.5 (0.1)   .009** 

Dietary diversity score women – DDS-W 2.5 (0.1) 2.9 (0.1) .014* 

Production Diversity Index, 10 FG – PDI 6.1 (0.3) 6.7 (0.2) .050 

Agricultural Species Richness – ASR 17.1 (1.0) 20.1 (0.9)  .024* 

Note: SE = standard error; FG = food group. 

1 Based the A-WEAI 5DE sub-index value, <0.8 = disempowered, ≥0.8 = empowered. 

2 T-test with unequal variances at 95% Confidence Interval; *P < .05, ** P < .01, *** P < .001. 

Table 5.5 presents the multivariable regression results of the association of women’s 

empowerment indicators with children’s DDS, after controlling for key characteristics (Appendix 7). 

The results indicated that empowerment in its binary form, group membership, and ownership of assets 

were the three indicators positively and moderately associated with children’s dietary diversity (β = 0.3; 

P = .044), (β = 0.2; P = .040), and (β = 0.1; P = .047), respectively. Children from empowered women 

received a third of a food group more compared to those from disempowered mothers. However, when 

A B 
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empowerment was measured as an aggregate score (a continuous variable), the relationship was no 

longer statistically significant (P = .070). Two A-WEAI individual indicators, maternal active 

participation in groups, a measure of social capital, and assets ownership, had a positive and modest 

significant association with the number of food groups that children consumed. Decisions on 

production, credit, and income were not significant. The number of hours worked and the intra-

household empowerment gap were negatively associated with children’s DDS, however, this association 

was not statistically significant. Furthermore, production diversity emerged as a strong correlate of 

child DDS, showing a highly significant positive association with most specifications (P ≤ .001). For 

every additional food group produced by households, children’s DDS increased by one-tenth of a group, 

an effect that was constant across all models. Other factors that statistically significantly contributed 

to improving children’s DDS included maternal secondary schooling or above, displaying the largest 

association amongst categorical variables across all specifications (β = 0.4; P < .030), and distance to 

market, which was negatively correlated with their dietary diversity (Appendix 7). 
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Table 5.5 – Coefficient estimates summary: women’s empowerment indicators, food production, and children’s dietary diversity scores (n=156) 

 Children’s dietary diversity (DDS) 

Explanatory variables 

Model I: 
Production 
decisions 

Model II: 
 Ownership of 

assets 

Model III: 
Access to & 
decisions on 

credit 

Model IV: 
Income 
control 

Model V: 
Group 

membership 

Model VI: 
Workload 

Model VII: 
Empowered 

(binary) 

Model VIII: 
Aggregate 
empower. 

  Model IX: 
  Intra-HH 
empower. 

gap 

Women’s Empowerment indicators 

Number of 
productive decisions 

0.1 
(-0.1, 0.3) 

.248 
        

Number of assets 
owned 

 
0.1* 

(0.0, 0.1) 
.047 

       

Number of decisions 
on credit 

 
 
 
 

0.2 
(-0.1, 0.3) 

.153 
      

Number of income 
decisions 

   
0.1 

(-0.0, 0.2) 
.068 

     

Number of groups 
membership 

    
0.2* 

(0.0, 0.4) 
.040 

    

Time spent in paid & 
unpaid work 

     
-0.0 

(-0.1, 0.0) 
.493 

   

Empowered  
(Yes/ No) 

      
0.3* 

(0.0, 0.6) 
.044 

  

Aggregate 
empowerment score 

       
0.8 

(-0.1, 1.6) 
.070 
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 Children’s dietary diversity (DDS) 

Explanatory variables 

Model I: 
Production 
decisions 

Model II: 
 Ownership of 

assets 

Model III: 
Access to & 
decisions on 

credit 

Model IV: 
Income 
control 

Model V: 
Group 

membership 

Model VI: 
Workload 

Model VII: 
Empowered 

(binary) 

Model VIII: 
Aggregate 
empower. 

  Model IX: 
  Intra-HH 
empower. 

gap 

Intra-household 
empowerment gap 

        
-1.1 

(-2.7, 0.4) 
.150 

Household Food Production 

Production Diversity 
Index (10 FG) 

0.1** 
(0.0, 0.2) 

.004 

0.1** 
(0.0, 0.2) 

.002 

0.1*** 
(0.1, 0.2) 

<.001 

0.1** 
(0.1, 0.2) 

.001 

0.1** 
(0.1, 0.2) 

.001 

0.1*** 
(0.1, 0.2) 

<.001 

0.1** 
(0.1, 0.2) 

.001 

0.1** 
(0.1, 0.2) 

.001 

0.1*** 
(0.1, 0.2) 

<.001 

Adjusted R-squared 0.16 0.17 0.16 0.17 0.17 0.15 0.17 0.17 0.16 

N 156 156 156 156 156 156 156 156 156 

Note: FG = food groups; HH = household. Aggregate empowerment score based on the 5DE, a continuous variable.  

Data show coefficient estimates (β) and significance * P <.05, ** P <.01, *** P <.001; in parenthesis the 95% confidence interval; and below the P value. 

All models controlled for child age (months), maternal education, household wealth index tertile, distance from household to market (km), livelihood zone, 

and district. 
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Table 5.6 and Appendix 8 present the regression results for women’s dietary 

diversity. The OLS estimations revealed that three models were positively and statistically 

associated with maternal DDS, both empowerment variables (binary and 5DE) and access 

to and decisions over credit. The DDS-W of empowered women was close to half a food 

group more compared to those disempowered (β = 0.4; P = .014). The magnitude of the 

coefficient of the aggregate empowerment score on women’s DDS was considerable, as one 

unit increment in empowerment level was associated with an increase in their DDS by 1.2 

food groups (P = .007). The credit indicator had a smaller association with maternal dietary 

diversity, yet similar significance (β = 0.3; P = .008). Additionally, group membership 

showed a weak correlation (P = .051), while workload and the intra-household 

empowerment gap emerged as negative and non-significant factors of DDS-W. The number 

of assets owned and production and income decisions were not significant. Production 

diversity appeared as a moderately statistically significant correlate for maternal DDS for 

over half of the specifications (β = 0.1; P < .050). Further characteristics that showed a 

statistically significant association with women’s DDS, were residing in the mid-altitude 

livelihood zone, particularly for women with higher empowerment, and in households with 

intra-household parity, which increased their DDS-W at least by half a food group (P < .010), 

while the distance to market and age difference with the husband showed small and 

negative correlations (Appendix 8). Maternal education and intra-group wealth index were 

shown to have no statistically significant association with DDS-W although secondary 

schooling or above showed a very weak correlation. 
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Table 5.6 – Coefficient estimates summary: women’s empowerment indicators, food production, and women’s dietary diversity scores (n=156) 

 Women’s dietary diversity (DDS) 

Explanatory variables 

Model I: 

Production 

decisions 

Model II: 

 Ownership of 

assets 

Model III: 

Access to & 

decisions on 

credit 

Model IV: 

Income 

control 

Model V: 

Group 

membership 

Model VI: 

Workload 

Model VII: 

Empowered 

(binary) 

Model VIII: 

Aggregate 

empower. 

Model IX: 

Intra-HH 

empower. gap 

Women’s Empowerment indicators 

Number of 

productive decisions 

0.2 

(-0.0, 0.4) 

.105 

        

Number of assets 

owned 
 

0.1 

(-0.0, 0.1) 

.119 

       

Number of decisions 

on credit 
  

0.3** 

(0.1, 0.5) 

.008 

      

Number of income 

decisions 
   

0.0 

(-0.1, 0.1) 

.350 

     

Number of groups 

membership 
    

0.2 

(0.0, 0.4) 

.051 

    

Time spent in paid & 

unpaid work 
     

-0.0 

(-0.1 , 0.1) 

.863 

   

Empowered  

(Yes/ No) 
      

0.4* 

(0.1, 0.6) 

.014 
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 Women’s dietary diversity (DDS) 

Explanatory variables 

Model I: 

Production 

decisions 

Model II: 

 Ownership of 

assets 

Model III: 

Access to & 

decisions on 

credit 

Model IV: 

Income 

control 

Model V: 

Group 

membership 

Model VI: 

Workload 

Model VII: 

Empowered 

(binary) 

Model VIII: 

Aggregate 

empower. 

Model IX: 

Intra-HH 

empower. gap 

Aggregate 

empowerment score 
       

1.2** 

(0.3, 2.0) 

.007 

 

Intra-household 

empowerment gap 
        

-1.0 

(-2.7, 0.6) 

.206 

Household Food Production  

Production Diversity 

Index (10 FG) 

0.1 

(-0.0, 0.1) 

.154 

0.1 

(-0.0, 0.1) 

.072 

0.1* 

(0.0, 0.2) 

.034 

0.1* 

(0.0, 0.2) 

.036 

0.1* 

(0.0, 0.1) 

.049 

0.1* 

(0.0, 0.2) 

.020 

0.1 

(-0.0, 0.1) 

.076 

0.1 

(-0.0, 0.1) 

.074 

0.1* 

(0.0, 0.2) 

.028 

Adjusted R-squared 0.13 0.13 0.16 0.12 0.14 0.11 0.15 0.16 0.12 

N 156 156 156 156 156 156 156 156 156 

Note: FG = food groups; HH = household. Aggregate empowerment score based on the 5DE, a continuous variable.  

Data show coefficient estimates (β) and significance * P <.05, ** P <.01, *** P <.001; in parenthesis the 95% confidence interval; and below the P value. 

All models controlled for the age difference between primary male and woman (years), maternal education, household wealth index tertile, distance from 

household to market (km), livelihood zone, and district. 

 



Chapter 5 – Study 2 

 

153 

5.5. Discussion 

5.5.1. Women’s empowerment in agriculture relative to men’s 

To the best of our knowledge, this is the first application of a WEAI tool in Timor-Leste, 

serving as a pilot to examine the empowerment and dietary diversity relationship. Results 

among these culturally rich but resource-poor rural communities indicate a similar yet 

marginally higher level of empowerment in agriculture among women than men. Our women’s 

sample may have been biased by their participation in CDNIP groups, which may have 

artificially increased their adequacy with respect to group membership. Moreover, the vast 

majority of men and women were found to be empowered in production decisions, ownership 

of assets, and control over income. These findings align with a study assessing gender roles in 

crop systems where Timorese households were identified as the production unit and decision-

making on productive matters was mostly shared (Akter et al., 2016). Such results are not 

coincidental as Timorese society is defined by collectivist values, where family-clan affiliations 

are prioritized over the individual’s interests (Niner, 2011), combined with an absence of gender-

demarcated cropping roles (Akter et al., 2016). This helps situate the high prevalence of joint 

decision-making in agriculture and income uses reported by both men and women, and of 

shared ownership of the limited range of possessions owned. However, our results are surprising 

in a context where gender gaps exist in accessing factors of agricultural production14  

(Gavalyugova et al., 2018) and intimate partner violence is considerable (GDS et al., 2018b). It is 

possible, that the sensitivity of the A-WEAI tool was not sufficient to detect hierarchies of 

decision-making in settings where gendered social norms might be less explicit and rigid than 

in other countries, such as Bangladesh in South Asia (Sraboni & Quisumbing, 2018).  

For women, workload was the leading indicator of disempowerment. We found that 37% 

of women and 25% of men had an excessive work burden and were time poor, defined by Alkire 

et al. (2013) as paid or unpaid work during >10.5-hr in the previous 24-hr. Indeed time poverty 

is a critical constraint among Timorese women. While time allocation for household and care 

work was heavily gender-biased, men spent more time working on agriculture-related activities, 

particularly cropping. However, several studies in Timor-Leste found comparable agricultural 

workloads between both (Akter et al. 2016; Akter et al. 2020; Thu et al. 2007), different from our 

 
14 Agricultural factors of production comprise human capital, including age and education, and physical 
capital, such as farm inputs. 
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single time-point results. The seasonality of labor is particularly important in agricultural 

societies where seasonal time use measurements present more accurate portrayals (Padmaja et 

al., 2019). For men, the top disempowerment contributor was lack of group membership, despite 

a fifth participating in farmer groups. Timorese men, according to Akter et al. (2020) however, 

access extension services in a much greater proportion than women, often through producer 

groups, ensuing lower access to information, inputs, and technology among female farmers. 

Our A-WEAI results, when compared with a multi-country WEAI baseline across three 

developing regions, place Timor-Leste in the high tier rank, with Cambodia and Bangladesh as 

the top and bottom scorers, respectively (Malapit et al., 2014) (Appendix 9). The configuration 

of disempowerment differed substantially between women in Timor-Leste and South Asian 

nations and showed analogies with Cambodia. Countries in Southeast Asia (SEA) seem to share 

a common pattern regarding gender relations in agriculture, as concluded by a study applying 

the WEAI qualitatively in Indonesia, Myanmar, the Philippines, and Thailand (Akter et al., 

2017). Our results and those from Cambodia (Malapit et al., 2014) align with those found by 

Akter et al. (2017) where men and women had similar access to productive resources, made 

decisions jointly, paired with women’s greater control over income. In the Philippines, a study 

using the Pro-WEAI15, another WEAI version, found comparable outcomes except for the 

income domain, despite Filipino women typically managing household budgets (Malapit et al., 

2020). Similar to Timor-Leste, the major contributors to women’s disempowerment in 

Cambodia, also a post-conflict nation, were group membership and workload (Malapit et al., 

2014). Cambodia was the only country among 13 where men’s disempowerment was greater than 

women’s, similar to Timor-Leste, and the Philippines (Malapit et al., 2020). Besides, a study 

assessing women’s empowerment in SEA, including Timor-Leste, found consistent patterns 

across countries (Phan, 2015). Our findings contribute with further empirical evidence to the 

SEA regional pattern of fairly equitable gender relations in agriculture (Akter et al., 2017), which 

appear to mediate decisions on production, income use, and resource access, in turn, reflected 

in small gender gaps.  

 
15 Pro-WEAI is composed of 12 indicators that measure three types of agency: intrinsic agency (power 
within), instrumental agency (power to), and collective agency (power with). Further information at: 
http://weai.ifpri.info/versions/pro-weai/ 
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5.5.2. Associations of women’s empowerment and household food 

production with the dietary diversity of children and women 

Our study found that women who were empowered were significantly more likely to 

consume and provide more diverse diets. Specifically, we found that the empowerment of 

women in agriculture was an important predictor of maternal dietary diversity, while the 

strength of the association was more modest for that of children. After controlling for key 

individual, household, and agro-geographic characteristics, we found that both measures of 

empowerment –binary and aggregate score– as well as access to and decisions over credit, were 

significantly and positively associated with improved women’s DDS. Children 12-59 months 

whose mothers were empowered, participated in groups, and/or owned more assets were 

moderately more likely to achieve higher DDS. Hence, in the context of least developed suku 

and therefore limited resources, Timorese women’s agency in agriculture seems to play a 

significant role in the achievement of dietary outcomes for mothers, while for children the 

results were more nuanced. The moderate association with children’s DDS was no longer 

statistically significant when the empowerment score was aggregated in the multivariable 

model, indicating a non-linear association that merits further investigation as this could be due 

to our small sample size.  

The scant evidence on empowerment and nutrition in Timor-Leste also indicates a 

positive relationship between measures of women’s empowerment and child and maternal 

nutrition outcomes. A 2013 nationally representative survey found strong associations between 

mothers’ sole decision on foods given to children and better complementary feeding, as well as 

between joint household decisions and lower prevalence of underweight among women (MoH 

2015). Additionally, a report using 2009/2010 DHS data found a positive yet weak association 

between household decision-making and child stunting (P =.050) (Scantlan and Previdelli 2013). 

In a qualitative study, women’s autonomy on income decisions was shown to be an important 

contributor to dietary diversity, as women frequently reported using their earnings to purchase 

diverse foods and children’s educational needs as opposed to men, who often used income for 

ceremonies and personal items (Wong et al., 2018). These studies suggest that autonomous 

decision-making may play an important role in the agency of Timorese women. Conversely to 

our results, the WEAI multi-country baseline identified a strong association between the WEAI 

score and children receiving the minimum acceptable diet –a composite indicator of dietary 

diversity and meal frequency, while that association was ambiguous with women’s DDS –

measured in 9-groups (Malapit et al., 2014). 
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Specific empowerment domains showed mixed results. For instance, the time domain, 

in which women were most disempowered due to high levels of time poverty, or intra-

household inequality, were not associated with better diets for mothers nor children. The 

leadership domain, measured as group membership, was weakly correlated with maternal DDS 

while significant among children. In Timor-Leste, children whose mothers participate in care 

groups tend to receive better feeding practices (MoH, 2015), including those in the CDNIP 

intervention as our results and their endline evaluation suggest (CRS & K4Dev, 2018), which 

highlight the effectiveness of group and community-based nutrition education in rural settings. 

This social capital measure also acts as a gauge for socio-cultural norms that might discourage 

women’s engagement in out-of-home activities (Alkire et al., 2013). The resources domain 

presented inconclusive findings, as the credit indicator was associated with improved maternal 

DDS but was non-significant for children, while assets ownership was moderately significant for 

children but not for women. Lastly, the production and income domains showed no association 

with either dietary diversity score. Our results suggest that tradeoffs between empowerment 

indicators and dietary outcomes are not apparent given that significant correlations were all 

positive, contrary to findings by Quisumbing et al. (2021) in six LMIC where multiple negative 

associations with women’s DDS –based in 9-groups, were found. 

In contrast, production diversity emerged as a consistent predictor of dietary diversity, 

particularly among children. For every additional food group produced by the household, child 

DDS increased a tenth of a group, an association that was constant and statistically significant 

across all models, while for women the significance was modest. Our results suggest that 

producing a wider variety of crops and animals, including livestock and fish, equivalent to the 

DDS-W 10-food groups, has a positive and statistically significant association with diets. Studies 

in Nepal and Ethiopia using a similar metric, based on nine and 7-groups respectively, found 

that production diversity played an important role in improving child and maternal DDS 

(Malapit et al., 2013; 2015a; Yimer & Tadesse, 2015). Interestingly, the Production Diversity Index 

was weakly associated with women’s empowerment in the bivariate regression, suggesting that 

households with greater agricultural diversity may consume more diverse diets when also 

inhabited by empowered women. Positioning our results within the pathways from agriculture 

to nutrition outcomes, we found that women’s empowerment, specifically intra-household 

decision-making and resource allocation –but not prolonged workloads, as well as food 

production, were correlates of dietary quality. We conclude that our initial hypothesis was 

accurate, as specific measures of women’s empowerment and food production were associated 

with child and maternal DDS. 
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5.5.3. Strengths and limitations 

The study’s main strengths were the data collection quality as the local enumeration 

team was highly motivated and well-trained, and the trust built with participants over time, 

which we believe reduced socially desirable responses. Additionally, the lead author 

participated in fieldwork enabling greater contextualization of results. The study had several 

limitations. Sometimes male partners were present during the women’s interviews, which were 

not always private yet non-interviewees usually left after a while. The time allocation module 

was the most complex to administer due to interviewees not necessarily linearly counting time 

nor using time tracking devices, making our results the best possible estimation; moreover, time 

allocation was recorded as a single data point and therefore limited in its generalizability due 

to agricultural work seasonality. All data were self-reported and therefore prone to respondent 

bias, and the DDS did not record weighed food intake data. We assumed a random motive in 

the characteristics of excluded outliers, yet we lack certainty. The A-WEAI was insufficient to 

consider the structural barriers that shape women’s inequality, especially regarding their ability 

to choose in a context where other social determinants, such as class, location, and language, 

generate intersecting systems of power. Therefore, our results present a depiction of 

empowerment in rural Timor-Lese of limited depth, given its complexity and different 

determinants. Ultimately, the tool provides a narrow measure of empowerment when it appears 

to be a social construct of intricate breadth. 

5.5.4. Policy implications and future research 

Nutrition-sensitive policies and programmes in Timor-Leste could gain from 

prioritizing women’s empowerment as a valuable investment to improve child and maternal 

diets and wellbeing, as well as from promoting agriculture diversification strategies –including 

livestock and aquaculture, accompanied by group-based nutrition education. Overall, women 

may benefit from reduced workloads and higher participation in groups. Promoting time-saving 

technologies in agriculture and domestic work, as well as reinforcing gender-sensitive extension 

services, are recommended. Future research should scrutinize the nature of decision-making 

and unpack intra-household bargaining processes, as while male and female participants 

reported high levels of joint decisions the incidence of domestic violence is pervasive in Timor-

Leste. This could mask unequal power dynamics that may influence how decisions are made. 

Future investigations could explore gender relations in agriculture and their association with 

dietary practices in other Southeast Asian countries to continue building this body of evidence 
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and identify country-specific impact pathways for policy formulation. Further research is 

warranted to examine the appropriateness of the standard thresholds used by WEAI tools in 

societies where gender inequalities are less pronounced. 

5.6. Conclusion 

This research examined the extent of women’s and men’s empowerment in agriculture 

through the A-WEAI tool and analyzed the relationship between A-WEAI indicators and 

household food production on the dietary diversity of children 12-59 months and their mothers 

in rural Timor-Leste. We found that, according to the A-WEAI methodology, the gender gap in 

agriculture is small particularly in terms of decision-making on productive matters, ownership 

of assets, and control over income. Women showed marginally higher levels of empowerment 

compared to men, probably due to our biased sampling as many participated in CDNIP groups. 

These are surprising results when compared with indirect and direct national indicators of 

women’s empowerment, such as lower literacy and the high prevalence of gender-based 

violence, combined with men’s greater access to extension services despite women’s 

involvement in cropping and livestock work. Timorese women were most disempowered in the 

time and leadership domains, and almost four in ten experienced time poverty. Moreover, 

aspects of empowerment in agriculture in Timor-Leste shared a pattern of gender relations that 

appears common across Southeast Asian countries. 

Notably, our results showed that empowerment is an important correlate of maternal 

and child dietary diversity and that household production diversity is associated with improved 

diets. The associations between overall empowerment and women’s dietary diversity scores 

were stronger than among children, whilst production diversity was consistently significantly 

associated with children’s DDS. Individual empowerment indicators were also correlated with 

dietary diversity, for children, maternal group membership and ownership of assets, and for 

women, access to and decisions over credit. In contrast, income and production decisions, 

workload, and intra-household inequality were not statistically significant correlates of either 

women or child DDS. Thus, different measures of empowerment might be important for dietary 

quality, as our mixed results show, consistent with the literature in Timor-Leste and other 

LMIC. Our study was undertaken among rural smallholders with limited access to material 

resources, and where the agency of Timorese women in agriculture emerged as a significant 

factor in the achievement of dietary outcomes. As stated in the SDGs, women’s and girls’ 

empowerment is an end goal in itself to realize gender equality and social justice, as well as a 
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means by which to accomplish other development outcomes including improving maternal and 

child nutrition. 
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5.7. Supplementary material 

Appendix 1 – Key characteristics and indicators of the initial sample and included participants in 

this analysis at baseline in rural Timor-Leste, September 2017. 

Characteristics of participants 
Baseline participants 

Initial sample Included in analysis 

Number of mother-child pairs / households (n) 200 161 

Children 6-59 months   

Age: 6-23 months, % 61 60 

Sex: female, % 50 50 

Dietary Diversity Score, mean (SD) 2.7 (1.3) 2.7 (1.3) 

Minimum Dietary Diversity, % 28 29 

Mothers   

Dietary Diversity Score – Women, mean (SD) 3.2 (1.3) 3.1 (1.3) 

Minimum Dietary Diversity – Women, % 16 15 

Age (years), mean (SD) 29.4 (7.7) 29.0 (6.9) 

No formal education, % 28 27 

Household   

Number of members, mean (SD) 7.9 (3.0) 7.9 (3.2) 

Improved sanitation, % 29 28 

Agro-ecological    

Livelihood zone:  Coastal, % 50 46 

 Mid-altitude, % 50 54 

Note. The baseline survey collected data from 200 households in September 2017. This paper 

analyses data collected among those households in June 2018, when 161 answered the surveys. We 

present a comparison of the initial sample and the 161 households analyzed, using September 2017 

data to account for seasonality. 
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Appendix 2 – Descriptive statistics comparing key variables with the initial sample (n=161) and the 

final sample after removing outliers (n=156). 

VARIABLE N MEAN STD. DEV. MIN MAX 

DDS 161 2.45 0.93 1 5 

DDS 156 2.38 0.85 1 5 

DDS_W 161 2.78 0.97 1 6 

DDS_W 156 2.71 0.87 1 5 

DESMAK_PROF  161 2.43 0.82 0 4 

DESMAK_PROF 156 2.45 0.79 0 4 

OWN_ASS 161 6.79 2.02 1 12 

OWN_ASS 156 6.78 2.17 1 12 

DESMAK_CRED 161 0.37 0.68 0 4 

DESMAK_CRED 156 0.34 0.62 0 3 

DESMAK_INC 161 5.20 1.28 2 9 

DESMAK_INC 156 5.17 1.25 2 9 

GROUP_MEM 161 0.88 0.76 0 4 

GROUP_MEM 156 0.87 0.73 0 3 

WORKLOAD 161 9.94 2.12 4 17 

WORKLOAD 156 9.94 2.14 4 17 

EMP 161 0.56 0.50 0 1 

EMP 156 0.56 0.50 0 1 

EMP_SCORE 161 0.86 0.17 0.53 1 

EMP_SCORE 156 0.86 0.17 0.53 1 

GP_GAP 161 0.03 0.08 0 0.33 

GP_GAP 156 0.03 0.08 0 0.33 

PD10 161 6.41 1.95 1 8 

PD10 156 6.44 1.91 1 8 
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Appendix 3 – Key study variables, instruments used and characteristics of study participants in the 

Timor-Leste sample (n=156 households). 

Variables N Mean Std. Dev. Min Max 

Outcome variables      

DDS – Dietary Diversity Score children (7 FG) 156 2.38 0.85 1 5 

DDS-W – Dietary Diversity Score Women (10 FG) 156 2.71 0.87 1 5 

Explanatory variables      

Women’s Empowerment indicators      

Number of productive decisions 156 2.45 0.79 0 4 

Number of assets owned 156 6.78 2.02 1 12 

Number of decisions on credit 156 0.34 0.62 0 3 

Number of decisions on income 156 5.17 1.45 2 9 

Number of groups with active membership 156 0.87 0.73 0 3 

Time spent in paid & unpaid work (hours) 156 9.94 2.14 4 17 

Empowered (Yes/ No) 156 0.56 0.50 0 1 

Aggregate empowerment score (5DE) [1 = emp.] 156 0.86 0.17 0.53 1 

Gender parity gap [0 = gender parity] 156 0.03 0.08 0 0.33 

Household Food Production indicators      

PDI -Production Diversity Index (10 FG) 156 6.44 1.91 1 8 

ASR -Agricultural Species Richness: crops & livestock 156 18.8 8.34 3 42 

Instruments1      

A) Head of HH index 2 156 2.76 0.55 1 3 

B) Age difference, primary male – woman (years) 156 8.56 10.40 -7 46 

C) HH distance to market (kilometers) 156 8.57 5.24 0.1 19.2 

D) Autonomy in Decision-Making Index (ADMI) 3 156 0.46 0.13 0.29 0.62 

E) Leave out means of workload 4  156 9.93 0.63 9.13 11.02 

E) Time to potable water source (minutes) 156 8.1 18.9 0 120 

F) Leave out means of group membership 4 156 0.88 0.27 0.51 1.20 

F) Number of groups in the suku 156 2.94 0.67 2 4 

G) Leave out means of decisions on credit 4 156 0.37 0.07 0.24 0.52 

G) Number of credit sources in the suku 156 2.72 0.49 2 3 

H) Domestic Violence Index (DVI) 3 156 0.49 0.03 0.45 0.52 

1) HH altitude (meters above sea level) 156 336.0 223.9 22.5 779.5 

2) Annual rainfall mean (mm) (1952-1974) 5 156 1,637.8 292.6 770 1,948 

3) Maximum temp. mean (°C) (2012-2014) 6 156 29.2 2.2 26.1 32.1 

4) Minimum temp. mean (°C) (2012-2014) 6 156 20.0 1.9 18.6 22.6 

Control variables & characteristics      

Child characteristics      

Sex: Female  156 0.49 0.50 0 1 

Age (months) 156 30.5 10.6 14 57 

Age group: 24-59 months old 156 0.74 0.44 0 1 

Sick in the last 2 weeks  156 0.62 0.49 0 1 

Diarrhea in the last 2 weeks  156 0.08 0.27 0 1 
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Variables N Mean Std. Dev. Min Max 

Mother characteristics      

Age (years) 156 28.8 6.8 19 62 

Education: No schooling 156 0.28 0.45 0 1 

 Primary 156 0.33 0.47 0 1 

 Secondary or above 156 0.39 0.49 0 1 

Number of children 155 3.65 2.22 1 10 

Husband characteristics                                                           

Age (years) 156 37.4 11.7 20 71 

Education: No schooling 156 0.27 0.44 0 1 

 Primary 156 0.34 0.48 0 1 

 Secondary or above 156 0.39 0.49 0 1 

Household characteristics      

Number of members 156 7.91 3.17 3 23 

Improved sanitation  156 0.26 0.44 0 1 

Wealth Index tertiles 7 156 1.97 0.81 1 3 

Income from agricultural activities 8 156 0.71 0.45 0 1 

Grow crops for consumption 156 0.90 0.30 0 1 

Raise livestock 156 0.97 0.16 0 1 

Fish or aquaculture pond 156 0.10 0.23 0 1 

Agro-geographic characteristics      

Livelihood zone:   Mid-altitude 156 0.53 0.50 0 1 

District:                  Viqueque 156 0.47 0.50 0 1 

Note: FG = food groups; 5DE = five domains of empowerment; HH = household. Instruments D to G 

are at suku-level.  

1 Data sources: suku-level ADMI and DVI (World Bank [WB], 2019a); two district-level for annual 

average rainfall (Ministry of Agriculture Forests and Fisheries [MAFF], 2004), and for max/min 

average temperatures (Seeds of Life [SoL], 2014). 

2 Head of household index: 1 = father-in-law, 2 = father, 3 = husband.  

3 Definition and data from World Bank [WB] (2019a). 

4 Leave out means measures the average village-level of that indicator minus the observation in 

consideration, i.e. the index mother, attempting to measure suku-level norms when specific 

indicators are not available (Yimer & Tadesse, 2015). 

5 Ministry of Agriculture Forests and Fisheries [MAFF] (2004). 

6 Seeds of Life [SoL] (2014). 

7 Wealth Index tertiles: 1 = lowest, 2 = middle, 3 = highest. 

8 Include subsistence farming, sale of crops, livestock, and forest products, fishing and hunting. 

  



Chapter 5 – Study 2 

 

164 

Appendix 4 – Abbreviated Women’s Empowerment in Agriculture Index scores for the Timor-Leste 

sample (n=156 households). 

Indicators Variables 
Timor-Leste sample 

Women Men 

5DE – 5 Domains of Empowerment, sub-index (1 – M0) 0.858 0.810 

Disempowerment Score    (M0 = H x A) = (1 – 5DE) 0.142 0.190 

Empowerment Headcount1 (1 – H) 56.4% 43.7% 

Disempowerment Headcount1 (H) 43.6% 56.3% 

Average Inadequacy Score2 (A) 0.325 0.337 

No. of observations   156 103 

% of Data useda  96.9% 97.2% 

GPI – Gender Parity Index, sub-index (1 – HGPI x IGPI) 0.949  

Gender Parity Headcount3 (1 – HGPI) 72.8%  

Gender Inequality Headcount3 (HGPI) 27.2%  

Average Empowerment Gap  (IGPI) 0.188  

No. of dual-adult HH complete responses   103  

% of Data usedb  100%  

A-WEAI score (0.9 x 5DE + 0.1 x GPI) 0.867  

Note: HH = households; A-WEAI = Abbreviated Women’s Empowerment in Agriculture Index. 5DE 

results should be interpreted with caution due to a sample bias in the group membership indicator 

among women which most likely increased their achievement of this indicator.  

1 Percentage of individuals achieving/ not achieving empowerment. 

2 Mean disempowerment score (1- 5DE) for not yet empowered individuals. 

3 Percentage of women achieving /not achieving gender parity. 

a The initial sample included 161 households (161 women and 106 men), reduced to the above levels 

after excluding highly influential DDS outliers (n=5 women, and the corresponding men, n=3). 

b The GPI only includes households with complete male and female responses. 
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Appendix 5 – The 5DE decomposed by domain and sub-indicator in the Timor-Leste sample. 

Domains 1.Production 2.Resources 3.Income 4.Leadership 5.Time 

Sub-indicators 
 
Statistics 

Input in 
productive 
decisions 

Assets 
ownership 

Access to & 
decisions on 

credit 

Control over 
use of income 

Group  
membership 

Workload 

Indicator weight 0.20 = 1/5 0.13 = 2/15 0.07 = 1/15 0.20 = 1/5 0.20 = 1/5 0.20 = 1/5 

Women (n=156) 

Censored headcount 0.006 0.000 0.436 0.000 0.276 0.282 

% Contribution 0.9% 0.0% 20.5% 0.0% 38.9% 39.8% 

Contribution1 0.001 0.000 0.029 0.000 0.055 0.056 

% Contr. by domain 0.9% 20.5% 0.0% 38.9% 39.8% 

Men (n=103) 

Censored headcount 0.039 0.010 0.495 0.019 0.485 0.233 

% Contribution 4.1% 0.7% 17.4% 2.0% 51.2% 24.6% 

Contribution1 0.008 0.001 0.033 0.004 0.097 0.047 

% Contr. by domain 4.1% 18.1% 2.0% 51.2% 24.6% 

Note. 5DE – five domains of empowerment. 

1 These are the data shown in Appendix 6, calculated by multiplying the censored headcount with the 

indicator weight. 

 

 

Appendix 6 – Contribution of each indicator to the disempowerment of women and men in the 

Timor-Leste sample. 
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Appendix 7 – Control variables in estimation of women’s empowerment measures, food production and children’s dietary diversity score. 

Control variables 

Children’s dietary diversity (DDS) 

Model I: 
Production 
decisions 

Model II: 
Ownership of 

assets 

Model III: 
Access to & 
decisions on 

credit 

Model IV: 
Income 
control 

Model V: 
Group 

membership 

Model VI: 
Workload 

Model VII: 
Empowered 

(binary) 

Model VIII: 
Aggregate 

emp. 

Model IX: 
Intra-HH 
emp. gap 

β P value β P value β P value β P value β P value β P value β P value β P value β P value 

Child age (months) 0.0 0.256 0.0 0.276 0.0 0.242 0.0 0.213 0.0 0.221 0.0 0.240 0.0 0.203 0.0 0.196 0.0 0.209 

Maternal education                            

 No school (Base)                           

 Primary school 0.3 0.131 0.2 0.173 0.3 0.144 0.2 0.140 0.3 0.116 0.2 0.153 0.2 0.147 0.2 0.149 0.2 0.157 
 Secondary or + 0.4 0.012* 0.4 0.017* 0.4 0.023* 0.4 0.017* 0.4 0.021* 0.4 0.027* 0.4 0.024* 0.4 0.023* 0.4 0.029* 

Wealth Index tertile                                     

 Lowest (Base)                                    

 Middle -0.1 0.443 -0.1 0.541 -0.1 0.409 -0.1 0.459 -0.1 0.416 -0.1 0.432 -0.2 0.389 -0.1 0.402 -0.2 0.388 
 Highest 0.1 0.480 0.1 0.739 0.1 0.499 0.1 0.580 0.1 0.536 0.2 0.436 0.2 0.435 0.2 0.433 0.1 0.457 

Km to market 0.0 0.043* 0.0 0.059 0.0 0.040* 0.0 0.054 0.0 0.031* 0.0 0.036* 0.0 0.018* -0.1 0.017* 0.0 0.022* 

Livelihood zone                                     

 Coastal (Base)                                    

 Mid-altitude 0.0 0.814 0.0 0.964 0.0 0.875 0.0 0.832 0.0 0.864 0.0 0.956 0.1 0.802 0.1 0.760 0.0 0.912 
District                            

 Baucau (Base)                           

 Viqueque 0.2 0.204 0.2 0.253 0.2 0.182 0.2 0.198 0.1 0.396 0.2 0.158 0.1 0.362 0.1 0.373 0.2 0.190 

Adjusted R-squared 0.16 
  

0.17 
  

0.16 
  

0.17 
  

0.17 
  

0.15 
156 

  
0.17 

  
0.17 

  
0.16 

  
N 156 156 156 156 156 156 156 156 

Note. Data show coefficient estimates (β) and the P value. * P <.05, ** P <.01, *** P <.001. 
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Appendix 8 – Control variables in estimation of women’s empowerment measures, food production and women’s dietary diversity score 

Control variables 

Women’s dietary diversity (DDS-W) 

Model I: 

Production 

decisions 

Model II: 

Ownership of 

assets 

Model III: 

Access to & 

decisions on 

credit 

Model IV: 

Income 

control 

Model V: 

Group 

membership 

Model VI: 

Workload 

Model VII: 

Empowered 

(binary) 

Model VIII: 

Aggregate emp. 

Model IX: 

Intra-HH emp. 

gap 

β  P value β P value β P value β P value β   P value β P value β  P value β P value  β P value 

Age difference1 

(years) 
0.0   0.052 0.0    0.034* 0.0   0.070 0.0 0.046* 0.0 0.052 0.0 0.040* 0.0 0.064 0.0 0.072 0.0 0.042* 

Maternal education                              

 No school (Base)                             

 Primary school 0.2   0.173 0.2 0.218 0.2 0.201 0.2 0.185 0.2 0.159 0.2 0.183 0.2 0.201 0.2 0.207 0.2 0.204 

 Secondary or + 0.4 0.028* 0.3 0.048* 0.3 0.070 0.3 0.050 0.3 0.058 0.3 0.058 0.3 0.067 0.3 0.065 0.3 0.072 

Wealth Index tertile                                      

 Lowest (Base)                                     

 Middle -0.3   0.077 -0.3 0.103 -0.3 0.056 -0.3 0.077 -0.3 0.067 -0.3 0.076 -0.3 0.054 -0.3 0.053 -0.3 0.064 

 Highest -0.2   0.418 -0.2 0.293 -0.2 0.364 -0.2 0.392 -0.2 0.371 -0.2 0.456 -0.2 0.455 -0.1 0.459 -0.2 0.447 

Km to market  -0.1 0.001** -0.1 0.001** -0.1 0.001** -0.1 0.001** -0.1  0.001** -0.1  0.001**   <0.001*** -0.1    <0.001***  -0.1    <0.001*** 

Livelihood zone                                      

 Coastal (Base)                                     

 Mid-altitude 0.5 0.016* 0.5 0.011* 0.5 0.010* 0.5 0.017* 0.5 0.014* 0.5  0.020* 0.6   0.004** 0.7      0.002** 0.6   0.009** 

District                             

 Baucau (Base)                            

 Viqueque 0.1 0.413 0.1 0.414 0.1 0.392 0.1 0.325 0.1 0.615 0.2 0.287 0.1 0.666 0.0 0.788 0.1 0.347 

Adjusted R-squared 0.13   0.13   0.16   0.12   0.14   0.11 

156 

  0.15   0.16   0.12   

N 156   156   156   156   156     156   156   156   

Note. Data show coefficient estimates (β) and the P value. * P <. 05, ** P <. 01, *** P <. 001. 1 Age of primary male minus age of woman.  
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Appendix 9 – Global WEAI baseline including results from the Timor-Leste A-WEAI sample, 

showing the 5DE, GPI, WEAI scores and empowerment ranking 

Country Region  5DE GPI WEAI score Ranking1 

Tajikistan  Central Asia 0.68 0.79 0.69 Low 

Bangladesh South Asia 0.65 0.80 0.66 Low 

Nepal South Asia 0.79 0.89 0.80 Medium 

Cambodia2 Southeast Asia 0.98 0.99 0.98 High 

Timor-Leste3 Southeast Asia 0.86 0.95 0.87 High 

Haiti Latin America & Caribbean 0.83 0.94 0.85 High 

Honduras Latin America & Caribbean 0.74 0.87 0.75 Medium 

Kenya East Africa 0.71 0.81 0.72 Low 

Rwanda  East Africa 0.90 0.96 0.91 High 

Uganda East Africa 0.85 0.92 0.86 High 

Ghana West Africa 0.70 0.81 0.71 Low 

Liberia West Africa 0.66 0.95 0.69 Low 

Malawi Southern Africa 0.83 0.91 0.84 Medium 

Zambia Southern Africa 0.79 0.89 0.80 Medium 

Note. WEAI = women’s empowerment in agriculture index; 5DE = five domains of empowerment; 

GPI = gender parity index. 

1 Ranking values based on the WEAI score: Low <0.75; Medium ≥0.75 and <0.85; High ≥0.85. 

2 Data on the public speaking indicator were not collected, thus Cambodia’s results should be 

interpreted with caution. 

3 Data show A-WEAI results, included for indicative purposes only, as results cannot be compared 

due to the different number of indicators (A-WEAI 6-indicator vs WEAI 10-indicator).  

Source: Adapted from (Malapit et al., 2014, p. 34), classification of Asia in 3 sub-regions. 

5.8. Summary 

In summary, this chapter presented the second quantitative study of the thesis, 

published in a Q1 peer-reviewed journal. Next, Chapter 6 presents the single study of Phase 2 

of this mixed-methods sequential explanatory research. 
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Chapter 6 – Study 3. Gender relations in ASF 

production, acquisition and consumption 
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Chapter 6 cover page photo is of a family in Samalari suku, Baucau in June 2018. 
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6.1. Foreword to manuscript 

This chapter presents Study 3, addressing aim 3 (A3) to explore gender relations and 

decision-making on livestock production and animal-source foods (ASF) acquisition and 

consumption. This is the single qualitative-dominant study of Phase 2. 

 The manuscript has been accepted for publication in a peer-reviewed journal and its 

provisional citation is provided below. 

 

Bonis-Profumo1, G., Do Rosario Pereira2, D., Brimblecombe3, J., & Stacey1, N. [in press]. Gender 

relations in livestock production and animal-source food acquisition and consumption 

among smallholders in rural Timor-Leste: A mixed-methods exploration. Journal of 

Rural Studies. 

 

1Research Institute for the Environment and Livelihoods, Charles Darwin University, 

Ellengowan Drive, Darwin, NT, 0909, Australia 

2Centro Feto Haburas Dezenvolvimentu (CFHD), Rua Planalto, Villa Nova, Baucau, Timor-Leste 

3Department of Nutrition, Dietetics and Food, Faculty of Medicine, Nursing and Health 

Sciences, Monash University, 264 Ferntree Gully Road, Notting Hill, VIC, 3168, Australia 
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Gender relations in livestock production and animal-source 

food acquisition and consumption among smallholders in rural 

Timor-Leste: A mixed-methods exploration 

Abstract 

Among smallholders, gender relations shape how agricultural products are produced 

and how foods are acquired and consumed, which impacts food security and nutrition. In 

Timor-Leste, most rural households own multiple livestock species, yet intake of animal-source 

foods (ASF) is low and malnutrition high. This study explores how gender relations inform 

livestock production and ASF acquisition and consumption in four Timorese villages in Baucau 

and Viqueque districts. We examined women’s empowerment within the relational sphere of 

gender relations and applied a qualitative-dominant mixed-methods design. We used 

ownership and decision-making data from the Abbreviated Women’s Empowerment in 

Agriculture Index (n=161 women, n=106 men) and 24-hr ASF recalls (n=161 mother-child pairs). 

Findings were complemented with those from 33 semi-structured interviews, mostly with 

women and/or their husbands, analyzed through the Gender Relations Framework. We found 

that most women and men reported joint livestock ownership and joint decision-making on 

production and income. However, interviews revealed that for many women, joint decision-

making meant requiring their husband’s consent, without which they would not proceed with 

selling livestock or purchasing ASF. Women’s unequal bargaining position was influenced by 

social norms on the gendered division of labor, and by men’s role and framing as income 

generators. In a setting where rice security was a priority concern, ASF were considered non-

essential and unaffordable. Mixed-methods are valuable to understand the contextual 

significance of decision-making processes, as only through qualitative methods did the limited 

agency of women to exercise their voice in shaping final decisions become apparent. In their 

design, nutrition-sensitive programmes could include men as important actors in financial 

decisions that might affect dietary composition. 

Key words 

Gender relations, decision-making, women’s empowerment, livestock, animal-source 

foods, Timor-Leste, Southeast Asia  
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6.2. Introduction 

Gender relations can influence food security and nutrition, and globally, food insecurity 

is more prevalent among women (Food and Agriculture Organization of the United Nations 

[FAO] et al., 2020). Smallholder farmers in rural regions of low- and middle-income countries 

(LMIC) experience a higher risk of food insecurity and undernourishment (FAO et al., 2020). In 

rural communities, where most smallholders are both food producers and consumers, gender 

relations shape how agricultural products are produced – such as crops, livestock, and farmed 

fish – and how foods are consumed within a household (FAO, 2011). Gender relations encompass 

the gender roles and the ability of women and men to negotiate these roles (Verhart et al., 2016), 

determining “how power is expressed in gendered ways, and across social groups” (Farnworth 

et al., 2015, p. 267). Many factors impact on food security and nutrition when considering gender 

relations. For instance, the agricultural roles men and women perform and who owns or has 

user rights over land and other assets like livestock, might influence control over their output 

and access to income (Quisumbing et al., 2014). In turn, how decisions around the use of these 

outputs and income are made can mediate the intake of quality foods, and thereby affecting 

dietary outcomes; similar can result from expectations on food allocation among family 

members (Quisumbing, 2003). 

Research in rural agricultural settings has focused on the intra-household gender 

dynamics that shape the ownership of resources and benefits allocation derived from livestock. 

Despite the common narrative that women have more control over smaller livestock (for 

example, poultry and small ruminants), and men over larger animals (for example, cattle and 

buffalo), typically, both can exercise rights and responsibilities over specific species depending 

on the setting (Farnworth et al., 2015; Ransom et al., 2017). Thus, gender relations regarding 

livestock and their products should be examined within their socio-cultural context. Whilst 

ownership of livestock and other assets can determine who makes decisions and how these 

decisions are made (Njuki & Sanginga, 2013), sex-disaggregated data on livestock ownership are 

scant, as data have traditionally been collected at the household level (Doss et al., 2008). 

Gender-responsive livestock programs can secure women’s assets and improve incomes 

(Kristjanson et al., 2010), yet unintended consequences may arise such as increased time poverty 

(Bain et al., 2018). Further, reductions in the gender asset gap might not occur due to gender 

norms that constrain a woman’s ability to retain control over these assets (Quisumbing et al., 

2015). For instance, a dairy intervention in Bangladesh increased the economic value of jointly-

owned livestock among spouses, yet the financial decisions continued under the husbands’ 
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domain (Johnson et al., 2016). Nonetheless, co-owned and female-owned livestock has shown 

positive associations with child nutrition outcomes in Kenya (Jin & Iannotti, 2014); and in 

Tanzania, where women with greater livestock access, empowerment, and decision-making 

power over livestock-generated income reported a better ability to provide adequate diets for 

their families (Galiè et al., 2019). 

Animal-source foods (ASF) and their allocation within a household have been shown to 

be gender-differentiated in some settings (Blum et al., 2019; Gittelsohn & Vastine, 2003). ASF 

can contribute to improved nutrient consumption and dietary quality particularly in contexts 

where carbohydrate-dense and low-diversity diets prevail (de Bruyn et al., 2018; Grace et al., 

2018; Headey et al., 2018). ASF are a rich source of high-quality protein and bioavailable essential 

micronutrients that support optimal human development and health (Grace et al., 2018; Hicks 

et al., 2019). Livestock-derived foods include milk, meat, and eggs, which when combined with 

insects and aquatic foods such as fish, seafood, and fresh-water species, constitute the range of 

ASF. The intake of high-value foods such as ASF is, however, constrained by cultural and 

household factors that regulate the selection, allocation, and consumption of these foods 

(Gittelsohn & Vastine, 2003). Therefore, gender relations likely mediate access to and 

distribution of ASF in scarcity settings, particularly among livestock keepers as these can impact 

the decisions to maintain, sell, or consume stock. 

In rural Timor-Leste, although most households own multiple livestock species, ASF 

consumption is low and malnutrition high (Ministry of Health [MoH], 2015), and many 

experience seasonal food insecurity (da Costa et al., 2013). The coexistence of livestock with low 

animal protein intake is puzzling and has kindled a growing body of literature exploring factors 

influencing ASF consumption (Wong et al., 2018), patterns of ASF availability and intake 

(AMSAT International, 2011), and the role of cultural factors such as ritual meat exchanges and 

fisheries (Alonso Población, 2013), to name the most relevant. Recently, in a longitudinal study 

with smallholders, we found that seasonality predicted the intake of flesh foods – which were 

more frequently consumed during the dry season when ceremonies are often performed – and 

that mothers exhibited preferential allocation patterns of specific ASF to children (Bonis-

Profumo et al., 2021a). While studies have assessed the fisheries sector for food and nutrition 

security in this half-island nation, where fish intake is low by international standards (Farmery 

et al., 2020) and the contribution of women is overlooked (Tilley et al., 2021), in the present 

study we specifically focus on the literature where land-based agriculture, food and ASF 

consumption, and/or gender intersect. To date, no study has applied a gender relations lens to 
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examine livestock ownership and decision-making on food expenses and ASF consumption in 

an integrated manner. Previous studies have explored the gender division of labor in livestock 

(Bettencourt et al., 2015) and crop production (Akter et al., 2016); the gender gaps in 

landownership and access (Kieran et al., 2017; Narciso & Henriques, 2019; Thu et al., 2007), 

agricultural productivity (Gavalyugova et al., 2018), and access to extension services (Akter et 

al., 2020); gendered decision-making on chickens and ASF consumption (Wong et al., 2018); 

and the empowerment of women in agriculture in association with child and maternal dietary 

diversity (Bonis-Profumo et al., 2021b). Our study builds from these to holistically investigate 

the role of gender relations on food security and nutrition among rural communities. 

This paper investigates the following research question: how do gender relations inform 

livestock production and animal-source foods (ASF) acquisition and consumption among rural 

households in Timor-Leste? We investigate gender relations in three areas: 1) the production of 

livestock, including ownership and decisions on their production and sale; 2) the acquisition of 

ASF, including control and decisions on income and ASF purchases; and 3) the consumption of 

ASF, including sources, intra-household allocation, and meal protocols. Hence, we examined 

women’s empowerment within the relational sphere of household gender relations. Our mixed-

methods analysis on the gendered organization of ASF availability, access, and utilization 

considers the norms and practices of family and children food sharing, to explore the social-

cultural factors contributing to poor dietary quality – specifically, gendered participation in 

decision-making among smallholders. 

6.3. Theoretical lens 

The concept of gender relations emerged to distinguish the socially constructed 

relationships between women and men from those derived from biology (Rubin, 1975; 

Whitehead, 1979). Kabeer and Subrahmanian (1996, p. 17) pose that “like all social relations, 

[gender relations] are constituted through the rules, norms and practices by which resources 

are allocated, tasks and responsibilities are assigned, value is given and power is mobilized”.  

Hence, gender relations are produced and reproduced in multiple social institutions, including 

the family and kinship systems, the community, the market, as well as the state, and require 

examination within their social-cultural and geographical context (Kabeer, 1994). 

In this paper, we focus on the power relations of gender and the ability of women to 

make choices, as a critical element of the process of self-empowerment. Kabeer (1999) defines 

empowerment as the ability to exercise choice, voice, and influence over tangible and intangible 



Chapter 6 – Study 3 

 

176 

 

resources, not only in their access but also in future claims. These in turn depend upon the 

distribution of bargaining power between genders and the decision-making processes that 

constitute agency, by which men and women obtain achievements such as desired well-being 

outcomes. The Gender Relations Framework (GRF) (Danielsen & Newton, 2018; van Eerdewijk 

& Danielsen, 2015; Verhart et al., 2016) is an analytical tool that builds on Kabeer (1999) 

conceptualization of empowerment and its three interrelated dimensions – resources, agency, 

and achievements. In the GRF, women’s empowerment is a dynamic process that relies on the 

transformation of gender relations (Danielsen & Newton, 2018), molded through a continuum 

of choice and control that is negotiated via access to resources as well as community structures 

(Eger et al., 2018). The GRF examines four domains: division of labor and roles, access and 

control over resources and benefits, intra-household decision-making, and social and gender 

norms (Danielsen & Newton, 2018; van Eerdewijk & Danielsen, 2015; Verhart et al., 2016). All 

four domains of the GRF interact and are interconnected, in turn affecting the empowerment 

of women, as shown in Figure 6.1. 

 

Figure 6.1 – The Gender Relations Framework (GRF) and the three dimensions of women’s 

empowerment applied in this study. Source: Adapted from Danielsen and Newton (2018), Verhart et 

al. (2016), and Kabeer (1999). 

A gender relations lens in the context of food security and nutrition “encourages a 

holistic understanding of the different roles of women and men and their ability to negotiate on 

production, distribution and consumption of food,” as Verhart et al. (2016, p. 9) posed. To 

implement a gender relations lens to investigate livestock production and ASF acquisition and 

consumption, we apply two tools. The GRF, which examines the four domains described from 

farm to plate (Danielsen & Newton, 2018; Verhart et al., 2016), and the Abbreviated Women’s 

Empowerment in Agriculture Index (A-WEAI), a multidimensional measure of empowerment 
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that focuses on women’s standalone agency as well as that in relation to the household’s primary 

male decision-maker (Malapit et al., 2017). The A-WEAI stems from Kabeer’s (1999) concept of 

agency, where bargaining processes are emphasized. Both tools, we posit, are complementary 

and reinforce one another by providing a deeper analysis of the gender relations that influence 

the production of livestock and the acquisition and consumption of ASF among rural 

households. In this mixed-methods study we present selected A-WEAI quantitative modules 

regarding livestock ownership, and decision-making on livestock production and household 

income, as well as apply the GRF domains to inform the qualitative interviews and coding 

framework. 

6.4. Study context 

6.4.1. Gender relations in Timor-Leste 

Contemporary gender relations in this post-conflict country are framed by a patriarchal 

form of social organization that privileges men in positions of authority and control over 

material resources, as well as by customary framings that position the role of men and women 

as complementary elements within the Indigenous social system (Niner, 2019). Indigenous 

values that honor women with power in the local cosmology and status in the private realm are 

juxtaposed, Niner (2019) argues, to historical and political economy considerations that have 

imposed the dominant patriarchal system. Social indicators seem to reflect these contrasting 

narratives. In 2016, for example, intimate partner violence was experienced by almost four in 10 

women in the previous 12-months, while most (89%) rural women decided alone (37%) or jointly 

(52%) on cash earnings (GDS et al., 2018b), which is considered an empowerment marker. 

Nonetheless, strong gender hierarchies prevail in a society that privileges militarized 

masculinity and is dominated by a male political elite (Niner, 2011). Timor-Leste, however, has 

a rich socio-cultural structure where a minority of matrilineal groups16 coexists with the main 

patrilineal kinship system. While some studies have focused on the gender differences between 

both groups (Narciso & Henriques, 2019; Thu et al., 2007), gender norms have been found to 

vary not only by social organization form but also across districts and between clan groups 

(Niner, 2019). 

 
16 Matrilineal groups constitute 13% of the total population as found by the Census 2015, in Narciso and 
Henriques (2019). 
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6.4.2. The socio-cultural significance of livestock  

In rural Timor-Leste, livestock rearing is not only a common livelihood strategy but also 

a central component of the social relations and obligations of the lineage system (uma lisan), 

which is materialized through the ritual practice of animal exchange and meat distribution 

(Alonso Población, 2013). A rich anthropological literature discusses this topic at length17, and 

we briefly highlight some points. Rituals involving livestock are performed to celebrate lifecycle 

events, such as marriages and deaths, and animal sacrifices are made to seek protection as well 

as to express gratitude to the ancestors during the crop production cycle (Alonso Población, 

2013; Browne et al., 2017; Wong et al., 2018). For instance, spousal arrangements among the 

Makasae and other ethnolinguistic groups are sealed through the exchange of goods. This 

includes buffaloes and goats by the ‘wife giver’ lineage (umane), who are reciprocally presented 

with pigs and other items by the ‘wife taker’ family (fetosaun) (Alonso Población, 2013; 

McWilliam, 2005; Palmer, 2011). Kinship alliances are bound through the bride price (barlake), 

a staged process involving ritual exchanges and meat consumption over time (Alonso Población, 

2013). While most Timorese identify as Catholic, the traditional animist system of beliefs and 

ritual practices perseveres in syncretic form. Rituals build social capital and reinforce the 

cohesion of communities, particularly critical in rural areas where bountiful yields rely on 

communal rotational labor that, in turn, strengthen reciprocal cooperation patterns and provide 

a social and material safety net that directly contributes toward food security (Browne et al., 

2017). 

6.4.3. Diets and Animal-Source Foods 

Rice, the preferred staple in Timor-Leste, is historically cultivated as part of a suite of 

Indigenous crops and has been complemented with maize since the Portuguese colonization 

times (Fox, 2002). Nowadays, rice is framed as a prestige food associated with the modernity 

conferred by irrigated agriculture, with reminisces of the traditional values that signify status as 

well as articulated ritual exchange (Shepherd & McWilliam, 2011). ASF are often consumed 

during ceremonial occasions, particularly in rural and non-coastal areas, due to their high 

market value and limited market accessibility (AMSAT International, 2011; Wong et al., 2018). 

Nationally representative data suggest a lack of male preference in eating practices in Timor-

Leste, as both the nutritional status of children and adults and the dietary diversity of children 

 
17 See Alonso Población (2013) and McWilliam (2005) for further references. 
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show comparable results among genders. For example, 32% of boys aged 6-23 months old 

achieved minimum dietary diversity compared to 35% of girls, while 27% of women and 26% of 

men were underweight in 2016 (GDS et al., 2018b). A fish and seafood consumption study found 

that only a minority reported older members or heads of household receiving larger portions 

(AMSAT International, 2011), similar findings were seen in a study that found no gender-bias in 

ASF distribution (Wong et al., 2018). However, some reports cite preferential allocation of food 

to men and children (MoH, 2015). 

6.5. Methods 

6.5.1. Study design 

Our research design is a mixed-methods qualitative-dominant study (Johnson et al., 

2007), structured in two sequential components. Firstly quantitative, through the Abbreviated 

Women’s Empowerment in Agriculture Index (A-WEAI) cross-sectional survey among primary 

female and male adult decision-makers, and a 24-hr dietary recall and ASF frequency intake 

among mother-child pairs in June 2018 (rice pre/harvest period). Secondly qualitative, through 

open-ended semi-structured interviews (individual, couples, or group) with a sub-sample of 

households and key informants in September 2018 (dry season), using the Gender Relations 

Framework (GRF). Figure 6.2 shows topics covered by each component. 

 

Figure 6.2 – Topics covered in the quantitative and qualitative components regarding livestock 

production, and ASF acquisition and consumption 
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6.5.2. Sampling and site selection 

The cross-sectional quantitative survey was based on a large convenience sample of 

dual-adult smallholder households –inhabited by at least one female and male adult, typically 

husband and wife – participating in a nutrition intervention with agricultural components, the 

Community Driven Nutrition Improvement Project (CDNIP). We selected four patrilineal 

villages (suku) from two livelihood zones (coastal and mid-altitude) among 30 CDNIP suku with 

at least one animal intervention (livestock/aquaculture). This was aimed at maximizing the 

chances of ASF consumption. In each suku, we randomly selected 50 dual-adult CDNIP 

households with a child aged <5 years and invited mothers and the primary male adult to 

participate in the survey. A sample size of 160 households was initially calculated to detect a 

conservative minimum difference in dietary diversity between seasons, to which a 20% 

respondent dropout rate was added, totaling 200 households. Households were visited  four 

times between September 2017 and September 2018. The detailed sampling strategy and 

longitudinal findings are published elsewhere (Bonis-Profumo et al., 2021a), as are the A-WEAI 

indicators and details on the tool construction, translation, and pre-testing in Bonis-Profumo 

et al. (2021b). Survey data presented in this paper have not been published before and 

correspond with the third iteration (June 2018). 

The CDNIP was implemented by Catholic Relief Services between 2014 and 2018 and 

funded by the World Bank, universally targeting pregnant and lactating women with children 

<2 years in 50 least developed suku in Baucau and Viqueque districts (WB, 2014). Animal 

interventions included a Newcastle disease chicken vaccination campaign in partnership with 

the Timor-Leste Ministry of Agriculture and Fisheries and small-scale fishponds. This program 

was used as an engagement platform for the study reported herein. 

Recruitment for the qualitative component in September 2018 was based on purposeful 

sampling – by ranking children’s dietary diversity scores18, and then inviting the 30 households 

that scored highest (>3 food groups) and lowest (1 food group). Interviews targeted mothers 

and/or husbands, and older family members if present. Three CDNIP facilitators were 

 
18 Dietary Diversity Scores (DDS) is a measure of dietary quality. It counts the number of food groups 
received by children 24-hr preceding the interview, from seven groups: grains, roots, tubers, and 
plantains; legumes and nuts; dairy products (excluding sweetened milk); flesh foods (organs, meat, 
poultry, fish); eggs; vitamin A-rich fruits and vegetables; other fruits and vegetables. This indicator does 
not count breastmilk as a food group (WHO 2010). 
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interviewed to further examine social and gender norms. Participant observation was used to 

support data triangulation and interpretation. 

Ethical approval was obtained from the Menzies School of Health Research (Ref: 2016-

2719) and the Timor-Leste National Health Institute (Ref: 41/MS-INS/DE-DP/GBP/I/2017). All 

adults provided written informed consent or fingerprint after a verbal explanation of each study 

component and its voluntary nature. In 2019, preliminary findings were presented to research 

partners and the final results will be shared among participating communities and relevant 

organizations once travel restrictions due to COVID-19 are lifted. 

6.5.3. Study sites 

Sites were four lowest living standard suku in Baucau and Viqueque districts, located 

north and south of the island’s dividing ridge. Included suku average 450 households, most of 

which cultivate rice, maize, and tubers, as well as raise chickens, pigs, goats, cattle, and buffalo 

(GDS & United Nations Population Fund [UNFPA], 2016). Makasae is predominantly spoken in 

Baucau suku, and Tetun Terik (and Kairui to a lesser extent) in Viqueque suku (NDS & UNFPA, 

2013). This is illustrated in Figure 6.3. A dry and a wet season characterize the tropical climate, 

and food insecurity can occur when food reserves deplete before the maize and rice harvests (da 

Costa et al., 2013). 
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Figure 6.3 – Map of the ethnolinguistic diversity in Timor-Leste and research sites. Source: Fischer 

(2016). 

6.5.4. Instrument development and data collection 

6.5.4.1. Household survey, 24-hr dietary recall, and ASF intake 

frequency 

Two structured surveys were administered. First, specific modules (G2-G3A) of the A-

WEAI questionnaire19 (Malapit et al., 2015b) on production and resources – assets ownership, 

and income. Additional questions were posed on uses of livestock, final decision-making on 

livestock/ASF products sale, and women’s expenditure autonomy. Second, a 24-hr dietary recall 

questionnaire with food lists adapted to include local ingredients was used to assess children’s 

and mothers’ diets (Food and Agriculture Organization of the United Nations [FAO] & FHI360, 

2016; World Health Organization [WHO], 2010), and food sources –own production, purchased, 

or gifted. ASF intake frequency (at least once last week) was recorded. 

 
19 The A-WEAI questionnaire can be downloaded from the WEAI Resource Center, managed by the 
International Food Policy Research Institute (IFPRI), at: https://weai.ifpri.info/weai-resource-
center/guides-and-instruments/ 
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Data were collected through a tablet-based survey designed in KoBoToolbox20 that was 

interviewer-administered and conducted separately when possible. Male and female 

participants responded to the A-WEAI questionnaire. Women reported their own and their 

child’s food and drinks intake in the previous day, and ASF frequency. Open recall was used first 

where women described each meal, then, a pre-defined list of foods was probed among non-

reported food groups. A local team fluent in Tetun and Makasae and experienced in dietary data 

collection, composed of three female and three male enumerators including their coordinator, 

DdR, conducted the surveys. Enumerators were trained for five days by GBP, the principal 

investigator, who accompanied the team and reviewed data daily. 

6.5.4.2. Semi-structured interviews 

A qualitative approach informed the interview guide, designed to emphasize the lived 

experiences and perspectives of participants (Patton, 2002). Following the four domains of the 

GRF, topics explored were: food procurement and meal protocols (division of labor and roles); 

access to ASF, control over income, and ASF allocation (access to and control over resources 

and benefits); decisions on poultry sale and uses of income (intra-household decision-making); 

and valued attitudes and perceptions related to ASF (social and gender norms). Preliminary 

analysis of the A-WEAI survey informed the selection of topics, such as focusing on poultry as 

women were identified to be more autonomous of their management compared to other 

livestock, and chickens were used by most for food and income. The interview guide sequenced 

questions with consideration to their sensitivity, outlined gender-specific variations, and was 

used non-prescriptively. Issues raised by participants were further probed. 

Data collection was undertaken at the participants’ homes or temporary housing in rice 

fields, intending to make participants feel comfortable and minimizing the use of their time. 

Participants knew the research team from previous iterations, thus mutual rapport was already 

established. Interviews were audio-recorded and conducted by DdR, and when in Makasae were 

simultaneously translated to Tetun. GBP, fluent in Tetun, asked further questions to clarify or 

probe and took notes. After each interview, responses were systematically reviewed, and notes 

checked for accuracy. Prior, GBP discussed at length the interview guide, the questions’ intent, 

and qualitative interviewing principles with DdR. 

 
20  http://www.kobotoolbox.org 
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6.5.4.3. Participant observation 

Participant observation was conducted throughout the fieldwork duration. GBP kept a 

reflective journal where, every fieldwork day, wrote notes while observing the survey interviews, 

and recorded reflections and occurrences on community life, meal preparation, and gender 

dynamics. The research team resided in the suku during data collection, which helped to build 

trust among community members and the opportunity to observe actual village and household 

activity around the acquisition and consumption of ASF. 

6.5.5. Author’s positionality 

In qualitative analysis, the researchers need to position themselves, make their 

background explicit, and acknowledge that the perspective they bring is part of the context for 

the findings, for which self-awareness and self-scrutiny are critical (Patton, 2002). DdR is from 

Baucau where she has focused her professional career on women’s programs and data collection 

for the NGO sector. The three other are non-Timorese Western academics (NS and JB, GBP is a 

PhD candidate) working on food security and nutrition, rural livelihoods, and gender issues in 

the Australasia and Pacific regions. GBP resided in Timor-Leste for three years and led this 

research. NS and JB met enumerators, some participants, and sites in August 2018. We use 

reflexivity as a strategy to be aware of our views and values about the phenomena of inquiry and 

improve the study’s credibility, while explicitly indicating potential sources of bias (Pilnick & 

Swift, 2011). All authors have an interest in social justice and believe that social structures, such 

as class, location, and gender, can be important determinants of nutrition outcomes. 

Nonetheless, we strived to portray participants’ own voices, experiences, and values in the 

analysis and results. 

6.5.6. Analysis 

Households with complete women’s A-WEAI and dietary surveys were analyzed (n=161). 

Key characteristics were comparable to those from the initial sample, shown elsewhere (Bonis-

Profumo et al., 2021b). We undertook descriptive statistics using Stata/IC 16.1 by calculating sex-

disaggregated frequency of responses and child and maternal ASF intake, after cleaning the 

database in Microsoft Excel 2016. The quantitative sample included 161 female and 106 male A-

WEAI responses (n=267), and 161 mother-child dietary diversity recalls and ASF intake 

frequency (n=322 individuals). Male respondents were the women’s husbands (77%), 

father/father-in-law (15%), or a resident adult male (8%). 
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The qualitative sample included 33 semi-structured interviews, involving 30 households 

with high and low child dietary diversity scores comprising 54 adults (63% female, 37% male), 

and three key-informant interviews with CDNIP facilitators. Interviews averaged 26 minutes 

(range of 14-42 minutes) and were done individually, in couples, and in group. This is depicted 

in Table 6.1. 

Table 6.1 – Number and characteristics of semi-structured interviews and participants in study sites  

Semi-Structured Interviews 33 

Low child DDS HH 15 

High child DDS HH 15 

KII with CDNIP facilitators  3 

Participants  57 

Mother 28 

Age (mean, range) 31 (20-46) 

Husband 11 

Age (mean, range) 37 (23-58) 

Grandmothers or female relatives 6 

Grandfathers or male relatives 9 

CDNIP facilitator female 2 

CDNIP facilitator male 1 

Interview type  
 

Individual 14 

Couple 14 

Group of >2 people 5 

Location   

Baucau suku (north) 18 

Viqueque suku (south) 15 

Note: DDS = dietary diversity score; HH = households; KII = key informant interviews; CDNIP = 

community driven nutrition improvement project. 

The interview audio-recordings (13.8-hr in total) were transcribed verbatim in Tetun, 

then coded and analyzed in NVivo 12 Plus. We applied thematic analysis. First, GBP coded 

responses against the four domains of the GRF and created child nodes on acquisition and 

consumption for each domain, constituting our initial codebook (Table A1). Then, each 

transcript was re-read twice for clarity and open coding was employed to add emergent themes. 

A consolidated list of provisional themes was created, which were hierarchically categorized 

into parent and child themes. This process was replicated for the whole sample of interviews to 

produce a list of shared themes that were then situated in the GRF, and to identify recurring 

commonalities and data that contradicted the themes. Linkages and interactions between 
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themes and domains were noted, and demographic characteristics such as suku and age were 

considered in the analysis. To ensure participants’ voices were adequately portrayed, quotes 

have been included to illustrate findings. Since member-checking was not possible due to 

logistical constraints, GBP discussed at length the themes with DdR in a systematic process 

where selected audio-recordings were re-listened to validate the final themes (Figure A1). 

6.6. Findings 

In this section, we introduce the livelihoods context of the study sites and describe the 

quantitative findings on the areas of livestock production and ASF acquisition and 

consumption. Next, we present the qualitative findings on ASF acquisition and consumption 

organized by the four domains of the Gender Relations Framework. 

6.6.1. Quantitative findings 

6.6.1.1. Livestock production: profile, ownership, and decisions on 

production and sale 

The vast majority of participants farmed crops for food and based their livelihoods on 

multiple activities, mainly agriculture-based. The most important was livestock sale, followed 

by crop sales, which was more often reported among women (Table A2). Households’ livestock 

profile and uses are shown in Table 6.2. Nine in 10 households raised chickens and pigs, around 

half owned goats, and a third owned cows and/or buffalo. Uses of livestock varied by type, with 

poultry used for consumption and income; while pigs satisfied cultural requirements and 

income to a smaller degree, and ruminants were mostly dedicated towards ceremonies. Flock 

and herd sizes were generally small, for example half of the households cared for 1-10 chickens 

and 1-2 pigs. 

Table 6.2 – Livestock profile of households and use by livestock type in the study sites 

Livestock profile and uses (n=161 households) Profile Uses2 

Owned Flock/ herd size Income Food Culture 

Households with livestock 1 % mean (SD) % % % 

Chicken 94 14.4 (21.7) 72 86 0 

Pig  93 3.1 (3.3) 26 6 71 

Goat  48 2.4 (4.2) 7 5 58 

Cow  35 2.0 (5.0) 14 1 60 

Buffalo  32 2.2 (5.3) 12 1 62 

Source: Household survey.  
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1Data shown exclude livestock raised among <30% of households such as horses, sheep, or duck. 

2Multiple choice question on most important uses for each livestock. 

Overall, women and men reported very similar responses across survey questions. Table 

6.3 shows key findings on livestock. Joint livestock ownership was reported by ≥90% of men and 

women, irrespective of the animal size. This pattern of shared ownership was similar for land, 

while mobile phones were more often individually owned. Decision-making on livestock 

production was jointly made with the respondents' partner and/or another household family 

member (>87% for both). However, decision-making was nuanced. Women reported lower 

levels of input into decisions, as 32% provided input often, compared to 56% of men, while 

nearly a third of women reported they could make little or none of their own decisions. 

Nonetheless, livestock had the highest level of input and self-efficacy among women compared 

to farming for food and cash (data not shown). For pigs and ruminants, both women and men 

reported making the final decision to sell together. Women had more autonomy to sell eggs and 

chickens than pigs. For chickens, 8% of women and 11% of men reported the wife as the final 

decision-maker, and for eggs, these proportions went up to 23 and 28%, respectively. 

Table 6.3 – Survey responses on livestock production by women and men in rural Timor-Leste 

Survey responses  

 
Women Men 

  n = 161 n = 106 

PRODUCTION 
  

Ownership type (among those who own asset) 
  

 
Buffalo or cow 

  

  
Sole ownership % 3 6 

  
Joint ownership % 95 90 

  
No ownership % 2 4 

 
Pig or goat 

  

  
Sole ownership % 3 5 

  
Joint ownership % 95 94 

  
No ownership % 2 1 

 
Chicken or duck 

  

  
Sole ownership % 3 7 

  
Joint ownership % 96 92 

  
No ownership % 1 1 

 
Land 

  

  
Sole ownership % 0 4 

  
Joint ownership % 91 90 

  
No ownership % 9 6 

 
Mobile phone 

  

  
Sole ownership % 50 59 
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Survey responses  

 
Women Men 

  n = 161 n = 106 
  

Joint ownership % 50 40 
  

No ownership % 0 1 

Decision-making on livestock rearing (among those who raise) 
 

Raise livestock % 97 92 
 

Who decides 
   

  
Wife only % 3 2 

  
Husband only  % 1 3 

  
Together (and/or with resident relatives) % 90 87 

  
Other non-resident relatives % 6 8 

 
Input into productive decisions 

  

  
In all/most % 32 56 

  
In some % 67 40 

  
In few/no input % 1 4 

 
Feel can make own decisions 

  

  
High extent % 45 54 

  
Medium extent % 27 42 

  
Small extent or not at all % 28 4 

Final decision on livestock products sale    
 

Pig (among those that sell) % 62 72 
  

Husband % 1 2 
  

Wife % 3 1 
  

Together % 95 93 
  

Other relatives % 1 4 

 Chicken (among those that sell) % 76 86 

 Husband  % 1 3 

 Wife  % 8 11 

 Together  % 90 83 

 Other relatives  % 1 3 

 Eggs (among those that sell) % 38 53 

 Husband  % 0 5 

 Wife  % 23 28 

 Together  % 75 62 

 Other relatives  % 2 5 

Source: Household survey (based on responses from selected A-WEAI modules and additional 

questions). 

6.6.1.2. ASF acquisition: control and decisions on income and ASF 

purchases 

Table 6.4 presents the main findings. Control over income from livestock sales was 

shared, with more men always or often providing input on its use (51%) compared to 30% of 

women. To further assess autonomy in decision-making, female respondents were asked if their 
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husband would get angry if she made certain decisions without prior consultation, to which 

70% answered affirmatively if she sold a pig, and half if she sold a chicken. The majority of 

women reported autonomy to use household income to purchase some eggs, yet 17% reported 

requiring consent before buying eggs for the whole family. While decisions to purchase large 

items were made jointly by most, over half of all respondents attributed women as having the 

sole decision-making responsibility for small daily-needs purchases. Women reported to be 

more confident to make decisions on small item purchases, as 48% did so often compared to 

17% of men. 

Table 6.4 – Survey responses on ASF acquisition and income use by women and men in rural Timor-

Leste. 

Survey responses   Women (n = 161) Men (n = 106) 

ACQUISITION   

Decision-making on livestock income (among those who raise) 97 92 
 

Input in income use from sale 
 

  
  

In all/most % 30 51 
  

In some % 67 44 
  

In few/no input % 3 5 

Wife thinks husband would be upset if she… without prior consultation 
 

Spend $2 on food % 4  
 

Buy some eggs % 4  
 

Buy eggs for all family members % 17  
 

Sell a chicken % 50  
 

Sell a pig % 70  
 

Go to the Clinic % 18  

Decision-making on uses of income   
 

Buy large items   
  

Wife only % 2 2 
  

Husband only  % 1 7 
  

Together (and/or with resident relatives) % 85 80 
  

Other non-resident relatives % 5 5 
  

Not applicable (don't buy) % 7 6 
 

Buy small items   
  

Wife only % 55 55 
  

Husband only  % 1 2 
  

Together (and/or with resident relatives) % 43 40 
  

Other non-resident relatives % 1 3 

Input into income decisions   
 

Buy large items   
  

In all/most % 27 56 
  

In some % 70 40 
  

In few/no input % 3 4 
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Survey responses   Women (n = 161) Men (n = 106) 

ACQUISITION   
 

Buy small items   
  

In all/most % 48 17 
  

In some % 47 64 
  

In few/no input % 5 19 

Source: Household survey (based on responses from selected A-WEAI modules and additional 

questions). 

6.6.1.3. ASF consumption: child and maternal allocation and ASF 

sources 

Thirty-two percent of children aged 12-59 months and 27% of women had consumed at 

least one ASF in the last 24-hr, a difference mainly resulting from children’s intake of dairy 

products. Figure 6.4 shows the proportion of children and women that consumed each type of 

ASF and their source the previous day. The vast majority of dairy21 and aquatic foods were 

purchased, while eggs were equally bought and acquired through own production. Meat, 

however, was mainly obtained from own production, which included hunting (48%), gifted by 

relatives or neighbors (30%), and to a smaller degree, purchased (22%). Meats that were gifted 

included beef/buffalo, goat, and pork, but not poultry, which was mostly sourced from own 

production. We inquired about ASF intake the previous week and found that half of the children 

had consumed eggs and poultry, while around one in four mothers had consumed poultry, 

beef/buffalo meat, and/or aquatic foods (Table A3). Eggs presented the largest weekly 

differentials, consumed by 49% of children compared to 34% of women. 

 
21 Dairy products in Timor-Leste are generally purchased due to ruminants not being customarily milked. 
Among the 1,236 24-hr recalls undertaken in the longitudinal dietary practices study, only one observation 
recorded non-bought fresh milk. 
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Figure 6.4 – ASF intake yesterday by type and source among children 12-59 months old and their 

mothers in June 

Note: Dairy excludes sweetened milk products. ‘Processed meats’ were not included as an ASF type 

because, among all consumed meats, only one participant reported an item that could be classified 

as such (frozen chicken with additives or ayam potong). 

6.6.2. Qualitative findings 

6.6.2.1. Division of labor and roles –food procurement and meals 

The household distribution of tasks and responsibilities is gendered. To procure food, 

most women explained they harvested vegetables from the garden, while men worked the paddy 

fields and helped to get specific foods that required climbing, like breadfruit. Women often did 

the daily shopping, yet in a minority of households interviewed men kept the money and made 

purchases. Some ASF acquisition activities were gendered, as men led hunting and sea-based 

fishing, and women were more frequently reported as catchers of freshwater foods. Overall, men 

were consistently framed as responsible for income generation and women for household work, 

meal preparation, and child feeding; while agricultural and livestock work was shared. 

Interviewees said that it was common for youngsters to help to harvest vegetables, shop for 

small items, and cook, as well as other domestic tasks like water and firewood collection. 
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Despite the customs in meal order allocation, women appear to access similar food 

amounts and male preference did not appear to be practiced. Meal preparation is a female 

domain, as all participants explained that cooking was done by female family members. Most 

reported consuming meals together except when visitors came when many interviewees 

described women eating separately with children. When asked about , food distribution was 

done on such occasions, women mentioned portioning their and their children’s food before 

serving guests. Participant observation indicated that women either bring food to the table, 

where men are served or serve themselves first on individual plates, then children, and women 

last, or that women serve all plates. The serving order in daily meals or when visitors come does 

not necessarily imply that women access less food; and, when probed about it, women framed 

the sequencing as a matter of meal protocols and did not report lower intake. Interviewees 

described mothers feeding small children, regularly helped by older female relatives and 

sometimes by younger siblings, and that when mothers went away or had twins, fathers 

participated in child feeding. 

6.6.2.2. Access to and control over resources and benefits –ASF, 

income, and allocation 

Cultural norms and financial needs, more than gendered control over resources, seemed 

to drive the allocation of livestock resources for consumption and sale. While affordability 

limited ASF intake, as reported in interviews, both men and women commented that meat 

access is linked to cultural events and community networks. Around half the interviewed 

households reported eating meat only during ceremonies or when livestock die, seldom 

purchasing meat; while the other half highlighted that ASF access depended on own production 

and available funds. Small herd and flock size combined with animal diseases and predation 

constrained regular consumption, while many described selling chickens when funds were 

needed to buy household essentials and pay school fees. ASF were also accessed through 

hunting, common in forested suku (mid-altitude), and by catching seasonal freshwater aquatic 

foods in river-neighboring suku (Viqueque). Coastal households reported regular intake of 

seafood, which were of limited availability in mid-altitude zones particularly during the rainy 

period when roads were in worse condition. Interviewees distinguished between ceremonial 

meats (beef, pork, goat), as opposed to other ASF (see Table 6.2). With the exception of 

funerals, ceremonies are concentrated in the dry season when meat is typically consumed. In 

the wet season, staples were mainly accompanied by vegetables. All participants explained that 

carcasses were shared with neighbors and family, highlighting the importance of reciprocity 
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when meat is available. No cuts were specifically reserved for male or female household 

members. 

Wife: “In Timor-Leste, [when] we eat [game] all households come to eat. The 

neighbors give to us too. [We] get [the meat] ready, place in each plate, share 

and eat [it] all. Not each one more, no. [We] distribute the liver and meat, 

cook them and eat together.”  

#22, Viqueque 

Income generation beyond the household, which is given a higher value than other 

homestead responsibilities, was repeatedly framed as the men’s domain. They were expected to 

ensure that the family was provided materially, despite both men and women engaging in 

agricultural activities such as growing vegetables, cultivating staples, and raising livestock, 

which were not considered employment even when used to generate income. Most women 

lacked economic independence. Only a minority of female participants earned some form of 

income of their own, mostly from weaving traditional cloths (tais) and baking goods. Among 

those, some women reported autonomy on the use of earnings. Additionally, a woman whose 

husband was an economic migrant and received remittances reported full control of income 

use. During an interview with a young mother that lived with her parents, she expressed more 

affinity with autonomy compared to her father, as shown below, signaling a generational change 

in values on women's agency and control over resources. 

Wife: “If I make money then [it] is mine.” 

Wife’s father: “No. You still have to ask. This money comes from where? We 

[men] must know because this is a democracy. We need to know where money 

comes from. [Women] cannot roam on their own, making money doing what? 

We Timorese are like that. Both have to know, husband and wife, for a 

harmonious life.”  

#14, Baucau 
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Benefits over ASF consumption are generally not influenced by gender. Most 

participants when interviewed together and individually described equal distribution of ASF 

among family members and/or according to each person’s needs, and some mentioned the 

importance of prioritizing children. Women and men reported allocating eggs to children when 

available and the majority described prioritizing eggs to children if scarce. 

Husband: “Although I work the land [I] share food and meat the same. Also, 

we are old already, but the children must eat a lot, so they can grow and help.”  

#10, Baucau 

During individual interviews, a few women spoke about serving more ASF to men as 

they worked hard, and some associated the consumption of meat with drinking alcohol, which 

men do more often as for women this was less socially accepted. In Viqueque suku, some men 

joked about women eating more meat as they cook in the kitchen, but in general, the non-

discriminatory narrative prevailed. 

Husband: “When I get served, [meat] has finished because women eat a lot in 

the kitchen! [Laughs] Women here are like this. (…) We must eat the same 

because we love each other, [men eating more] is not right. The family must 

eat the same to be healthy” 

#26, Viqueque 

6.6.2.3. Intra-household decision-making –on poultry sale and 

income for ASF 

The distribution of bargaining power between genders appears to be often unequal. For 

many women, their ability to make choices is constrained by men’s preferences and by the value 

attributed to men’s role as breadwinner. Given the importance of chickens as sources of cash 

and food, decision-making on these is intimately related to uses of income and consumption of 

ASF. Most men and women reported making joint decisions on the sale of chickens, and many 

referred to marital consultation during decision-making processes. However, as shown in the 

quotes below, joint decisions might involve needing the husband’s agreement or a coordinated 

approach. While a minority of women reported full autonomy on poultry sale and uses of 
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income, in a few households, men and older relatives living in the same dwelling decided when 

to sell or kill chickens for consumption. 

Wife: “[To sell a chicken] we need to tell each other. If he [husband] wants, he 

sells, if he does not want, then [I] cannot sell, because of this we need to let 

each other know.”  

#18, Baucau 

Wife: “I go when it's a good time. But [we] make decisions together, I 

coordinate with my husband. Whoever takes [chickens] to sell, then buys 

things for the home.”  

#22, Viqueque 

Overall, men emerged as the final decision-makers on the majority of ASF purchases. 

While everyday food purchase was generally described as the wife’s domain, most women 

explained requiring their husbands’ consent before using income to buy ASF. Two main reasons 

were given. First, that because income was prioritized for purchasing rice to ensure that enough 

food was available to feed family members, while ASF were described as non-essential items. 

ASF were consistently characterized by both as ‘good foods’ (modo diak)  and distinguished 

from ‘daily foods’. All participants clearly expressed a desire to consume more of these ‘good 

foods’ yet were limited by financial resources and large family numbers. 

Husband: “About rice, it is important to buy and eat. But about meat and 

eggs, these are not important. If we only have rice, we can eat. But if rice 

finishes then we do not have enough food to eat. So, things that are important 

[she] can go and buy alone, and things that are not important, [we] make 

decisions together to purchase.”  

#9, Baucau 
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The second reason for men emerging as the final decision-makers on ASF purchases, 

and most often repeated, was because they are responsible for income generation. The 

justification given was that husbands needed to know about expenditure to make sure that there 

were enough funds to buy rice for the family. Women’s portrayal of joint decision-making on 

ASF purchases was nuanced and included women requiring consent from their spouse –without 

which they would not proceed with the acquisition – and consulting with their husband, where 

they would discuss the decision in more equal terms. Overall, responses showcased a gradient 

of experiences that ranged from women having no say in household expenditure (exception); to 

women who reported joint decision-making to buy ASF, requiring either approval from their 

husbands’ (half) or consultation with them (four in 10); to women making full decisions on ASF 

expenditures (exception). This is illustrated in Table 6.5. We include the Tetun words 

mentioned by participants used to inform our categorization, which, despite being limited by 

semantics, demonstrates a continuum of meanings regarding joint decisions. 

Table 6.5 – Gradient of experiences of gendered decision-making on income used for ASF, typified 

from household interviews (n=28) 

Types of decisions Proportion Quotes 

Sole decision by 
men 

Exception 
1/28 

Wife: “Normally, my husband buys everything because he works and keeps 
the money. When rice finishes, he buys more; when there are no 
vegetables, he gives money to our young to buy. But I only cook. He buys 
things and makes the decisions, I do not use money.” #17, Baucau 
 
Tetun: Maun foti desizaun mesak 

Joint decision – 
consent 

Half 
14/28 

Wife: “When rice finishes, I buy more on my own. Meat and modo diak1 
my father buys. The money is my father’s and I keep the money, my father 
buys or I have to ask him before.” #23, Viqueque 
Wife: “We need to ask men because they work and look for money. If he 
agrees I buy [ASF], if he does not agree I cannot buy.” #11, Baucau  
 
Tetun: Tenke husu laen, presiza husu katuas oan, tenke koalia ho laen 

Joint decision – 
consultation 

Four in 
ten 
11/28 

Wife: “If I want to buy some meat and he is home, I ask. But if he is not, I 
go and buy. After, when he comes, I let him know. [He] cannot get angry 
because I do not let [him] know before, because he also wants to eat 
[meat].” #22, Viqueque 
 
Tetun: Foti desizaun hamutuk, foo hatene ba malu, ita koordena 

Sole decision by 
women 

Exception 
2/28 

Husband: “If [we] have money and don’t have any modo2, if she wants to 
buy eggs or sardines, she can go and buy alone. [She] does not need to ask 
me.” #3, Baucau 
 
Tetun: Bele hola mesak /la presiza husu  

Note: Two household interviews had non-valid responses on this topic. 
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1 Any ASF as defined by participants (colloquial). 2 Any cooked dish eaten with rice, generally 

vegetables.  

A few women, when interviewed individually, explained that men could get angry were 

if women were to use money on ASF without prior consent from their husbands. A key 

informant elaborated that it depended on the man’s conscience, implying that this might 

happen more often though women might not openly discuss this. A minority, never during 

couple interviews, described how such situations could lead to gender-based violence and 

conjugal problems.  

Wife’s mother: “Because [they] are suspicious of each other. In our home, this 

does not happen, but for others, women might make decisions to buy some 

meat alone, and men get angry and beat their wives. So must ask her 

husband.” 

Wife’s father: “Money issues can make people divorce.”  

#14, Baucau 

In contrast, some households particularly from Viqueque suku, reported a trust 

relationship and mutual autonomy regarding purchases. The customary notion that ‘men and 

women complete each other’ (mane no feto kompleta malu), which frames gender roles as 

complementary (Niner, 2019), was mentioned. 

Husband: “We just complete each other. Nutrition is the women’s part. If 

money is not enough, we lament. Men look for money so that women can have 

it. We just complement each other.”  

#30, Viqueque 

6.6.2.4. Social and gender norms –livestock and ASF allocation 

Community structures are informed by cultural and social norms, which shape the uses 

of livestock and the allocation of ASF. Customary exchanges were mentioned more often in 

Baucau suku (Makasae), where meat prescriptions and proscriptions were strongly defined, 
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shown in the quote below, whereas in Viqueque suku both clan groups often consumed all 

served meats.  

Wife: “During rituals, we eat meat. For the fetosaun [wife-taker], they must 

eat pork, and cannot eat goat or buffalo meat. For the umane [wife-giver], 

they only eat goat and buffalo meat.”  

#13, Baucau 

Interviewees implied that not contributing with a prescribed animal for a ceremony 

would be considered socially shameful due to an indebtedness sense, as since they received that 

meat in the last ritual iteration. This can lead to the withholding of specific animals for the ritual 

economy. Key informants explained that most households also reserve funds to fulfill customary 

obligations, including purchasing livestock, often absorbing large proportions of their budget. 

Moreover, households were expected to serve meat, particularly readily accessible chicken or 

dog, when they have visitors as a sign of hospitality and proper guest treatment. Families 

showed immense pride in hosting guests according to social protocols and meal etiquette, as 

the data collection team repeatedly experienced during fieldwork. 

Valued attitudes and practices seemed to permeate other aspects of ASF allocation. For instance, 

‘good parents’ were said to prioritize the allocation of ASF to children and young family 

members when available. 

Husband: “For me, when I eat meat, I cannot forget my children, I must give 

[to] them, so they eat. When we find ‘good food’, I have to give [it to them], 

they are the priority to eat.”  

#3, Baucau 

Such attitudes were also manifested in gendered terms. When discussing perceptions 

on ASF intra-household distribution, it became evident that displaying deference towards one’s 

husband was a socially praised behavior. Despite most participants describing that all household 

members should share equal portions of ASF, some women narrated that they would allocate 

larger ASF serves to men as this is what a ‘good wife’ should do. Portioning more meat to their 
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husband is ‘to be expected’ from a respectable wife. However, some women reported doing so 

to avoid making their spouse angry. Men’s framing as breadwinners and hard workers was 

occasionally used as justification for larger ASF entitlements, while women’s work was seldom 

mentioned and their workloads not recognized by themselves or their husbands. 

Wife: “[I served him more] because he said [he] is tired from working hard. 

Every day he works the paddy fields. Diligent women please [their husbands] 

and make them happy.”  

#2, Baucau 

KII-2: “[Women serve more] because of love.” 

KII-3: “Because husbands say they go to work, are tired, and we give them 

water-spinach. They bring the money and women keep it. Some complain 

‘Why did you not buy some ‘good food’, only leafy greens?’ Some women give 

men more [ASF] because men might get angry and they are scared.”  

Baucau, #33 

6.7. Discussion 

This paper explores how gender relations inform the production of livestock and the 

acquisition and consumption of ASF in four rural suku in Baucau and Viqueque districts, Timor-

Leste, using a mixed-methods approach. The study design enabled the application of a gender 

relations lens to investigate the nuances of joint decision-making within a socio-cultural context 

through qualitative methods, and uncover the different meanings behind joint decisions so 

frequently reported in the quantitative analysis. The discussion brings together the mixed-

methods findings and illustrates how all four domains from the GRF are interconnected. In turn, 

this affects the empowerment of women regarding the availability, access, and utilization of 

ASF, thus shaping their role in household food security. 
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6.7.1. Gender relations in livestock production 

In production, we found that most women and men defined the ownership of livestock, 

small and large, as joint and made productive and sale decisions together. Nonetheless, while 

quantitative findings hinted at lower levels of female input and self-efficacy, only through 

qualitative methods did it become apparent that joint decision-making often implied limited 

women’s agency in women exercising their voices to shape the final decision. For instance, 

decisions to sell poultry were reported mostly as joint, yet such ‘joint-ness’ entailed a continuum 

of meaning – from requiring spousal consent, and therefore placing the husband as the actual 

final decision-maker, to consultation, whereby the opinions of both appeared more egalitarian. 

Despite this, we found that women had more autonomy in poultry decisions when compared to 

other livestock species; this is most likely due to chickens’ lower relative value, their common 

use as cash sources for educational and household needs, and their minor ritual significance as 

opposed to pigs, goats, and cattle/buffalo. Moreover, household structure emerged as a marker 

of women’s decision-making power, as those who lived with older relatives were usually young 

and often had lower input regarding physical assets and income. Similarly, a study in Nepal 

found that social location within the household was an intersecting category for decision-

making and property rights (Pradhan et al., 2019). 

Our findings on joint ownership of large livestock were surprising as they differ from 

previous literature on Timor-Leste that portrays buffalo and cows as male’s property 

(Bettencourt et al., 2015). Yet, our results align with understandings of the household as the 

farming production unit (Akter et al., 2016) rather than functioning in individualistic terms. 

While Bettencourt et al. (2015) describe a compartmentalized division of labor, where the 

marketing of small animals is the women’s domain, our results and those from Wong et al. 

(2018) suggest that women’s full autonomy on the decision to sell chickens is rare and typically 

shared. Interviews highlighted a lack of acknowledgment of women’s labor burden. A time-use 

survey among participants from the same study sites found a >5-hr daily differential in men’s 

contribution to domestic and care work, along with comparable dedication to livestock labor 

between spouses (Bonis-Profumo et al., 2021b). Overall, both men and women described 

resource ownership and decision-making as joint; this is similar to WEAI-inspired results from 

other countries in Southeast Asia (Akter et al., 2017; Malapit et al., 2020), to findings on intra-

household equity in agricultural investment decisions in the Philippines (Maligalig et al., 2019) 

and decisions regarding household expenditures in Myanmar (Carnegie et al., 2020). These 
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might suggest a regional pattern of gender relations in agriculture and income management 

(Akter et al., 2017; Bonis-Profumo et al., 2021b). 

6.7.2.  Gender relations in ASF acquisition 

In acquisition, while small everyday purchases were mainly considered a female domain, 

we found that women's control over household income was partial despite generally 

administering the budget. Although survey data suggested substantial female autonomy on 

daily expenses, deeper probing during interviews revealed that the consistent framing of men 

as the family breadwinners conferred them a stronger negotiating position and saw them 

frequently make the final decision over income uses. According to Agarwal (1997:21), this 

argument posed by participants seems to be inextricably linked to the economic inequalities 

that “usually play a critical role in structuring power relations”, and as a result, define the extent 

of women's bargaining power. Additionally, similar to Wong et al. (2018) findings, using income 

for ASF was differentiated from everyday purchases, because ASF were considered desirable yet 

unaffordable, and non-essential, as opposed to rice. This distinction seemed to reinforce men 

often making the final decision on ASF purchases, whereas daily foods many women purchased 

daily foods autonomously. Rice availability emerged as a salient concern among participants, 

with income often being reserved to acquire rice, suggesting a setting where food insecurity is 

common and calorie intake a worry. Thus, women’s weaker agency and bargaining position 

regarding ASF purchases are likely to be associated with the social norm that frames men as 

responsible for income generation, embodying accepted notions on the gendered division of 

labor and resources control (Agarwal, 1997), paired with the prioritization of limited funds for 

rice security. 

We identified a continuum of meanings and typified ‘joint decisions’ in requiring either 

the husband’s consent or marital consultation to purchase ASF. The motivation for the latter 

distinctively lacked concern with the husband’s disapproval, indicating greater autonomy in 

women (Seymour & Peterman, 2018). Examining local interpretations of joint decision-making 

is crucial not only to adequately contextualize research findings but also because it is often used 

as a proxy of women's empowerment (Alkire et al., 2013; Malapit et al., 2017). Based on our 

quantitative findings and those from national surveys in Timor-Leste (GDS et al., 2018b), most 

women make joint decisions on income use and therefore could be considered empowered. This 

result might signal equalitarian negotiation processes and could translate into a lack of 

attention to gender-responsive programming intended at supporting women’s control over 
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financial resources. However, our qualitative findings posit that half of those who reported 

making joint decisions actually required their husbands’ consent to buy ASF, a pattern that is 

likely enacted when deciding upon other valuable assets. This pattern is not negative in itself, 

as some women may feel comfortable with this bargaining arrangement and may not necessarily 

desire change, although we sensed during interviews that autonomy was valued among many 

women. Yet, when policies and programmes aimed at supporting nutrition outcomes disregard 

such nuances, these are likely to miss the opportunity to include men, as both important actors 

in financial decisions and family nutrition outcomes, in their design. Consequently, we argue 

that using mixed-methods to understand the contextual significance of decision-making 

processes is critical, as the survey questions alone failed to capture the meanings embedded and 

unique to this socio-cultural setting, as also concluded by other studies (Acosta et al., 2020; 

Friedson-Ridenour & Pierotti, 2019; Onah & Horton, 2018). 

6.7.3.  Gender relations in ASF consumption 

In consumption, we found low levels of child and maternal ASF intake achievements, 

compounded by the almost exclusive allocation of dairy products to children. Most women and 

men described equal ASF distribution between household members. During interviews, both 

also reported prioritizing eggs to children when available, this pattern has already been 

identified (Bonis-Profumo et al., 2021a; Wong et al., 2018), thus strengthening the evidence of 

this behavior. Notions of adequate parenting suggested a norm where ‘good parents’ give a 

preferential allocation of specific ASF to children over adults. While gender-biased food 

distribution was not typically recounted or observed, socially valued attitudes –  such as showing 

deference towards one’s husband and defined by how a ‘proper wife' is expected to behave –  

combined with social perceptions on men’s strenuous work contributions, prompted some 

women to serve more ASF to men. However, we agree with Fidalgo Castro (2013) and Wong et 

al. (2018) that gender, a socio-cultural factor, does not seem to play a detrimental role in the 

allocation of ASF benefits or have negative impacts on nutrition outcomes in Timor-Leste, as 

reflected in national surveys data (GDS et al., 2018b). However, these studies, including ours, 

have not examined nutrition indicators in relation to gendered meal protocols; these were 

assessed in Nepal, where serving order and women’s channeling of valued foods to men and 

children were found to negatively impact their nutritional adequacy (Gittelsohn, 1991). 

Nonetheless, pregnant and lactating women have greater nutrient needs than men, and dietary 

iron – which ASF are particularly rich in – is also required in much higher amounts among 
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menstruating women (WHO, 2016a), thus necessitating higher micronutrient intake to achieve 

adequacy. 

Lastly, we found that livestock and their meat play a central role in the rich ceremonial 

life, that reinforces community bonds, described by interviewees. Social relations and occasions 

define the intake of meat (described as seasonal) in a context where collective values prevail, 

demonstrated by ubiquitous meat sharing when this is a scarce and praised food. Such practices 

highlight the importance of cooperative reciprocal strategies within rural communities, 

articulating the ‘moral economy’ (Scott, 1977). Data on ASF sourcing confirmed the importance 

of own production (48%) and the kinship/ceremonial economy (30%) to supply meat among 

rural suku; while fish was usually bought, except when river-foods were in season. This economy 

appears to embrace socio-cultural norms on the significance of livestock, which impinges 

households to reserve animals for rituals rather than for consumption, as suggested by other 

studies (Alonso Población 2013; AMSAT International 2011; Bettencourt et al. 2015; Wong et al. 

2018). 

6.7.4.  Strengths and limitations 

The strengths of this research include the use of a mixed-methods methodology. This 

attempts to consider multiple views on knowledge creation to comprehensively answer the 

research question through synthesis and triangulation of quantitative and qualitative methods, 

thus enhancing the findings’ validation process (Johnson et al., 2007). A mixed-methods design 

enabled the identification of gender hierarchies prevailing in decision-making processes, for 

which the A-WEAI instrument alone was insufficient. This is despite it going beyond traditional 

assessments of intra-household decision-making power where marital decisions were 

understood as either joint or sole by introducing scales of spousal participation in decisions 

(Alkire et al. 2013). Additionally, the present study applied two tools, quantitative and 

qualitative, that acknowledge the relational nature of empowerment and situate women’s 

agency within their home context. Importantly, the Timorese author involved in data collection 

and analysis has direct ties to rural livelihoods, further supporting the validity of the results. 

Despite generating context-specific and meaningful depictions of the gender relations 

underpinning women’s empowerment, the limitations of this study comprise a lack of findings 

generalizability (a common characteristic of qualitative methodologies) and limited sample size 

and geographical coverage. 
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6.7.5.  Implications for policy and programmes 

In Timor-Leste, policies and programmes with nutrition-sensitive aims, such as 

agriculture and livestock interventions, are likely to be more effective when both men and 

women are included in their nutrition components. Specifically, these policies and programmes 

could benefit from targeting men in income management and nutrition information, as their 

influence in decisions on the allocation of household resources for consumption might affect 

the composition of diets. Given the role of ceremonial meats, poultry and fish interventions 

might support better nutritional outcomes and incomes in lower-resource settings. Further, 

women could benefit from rural initiatives that promote women-led income generation – 

providing them with financial resources that are more likely to remain under their control, and 

a resultant enhanced bargaining power within their households. Supporting women with the 

resources and time to articulate their interests through their own voices would foster 

empowerment gains. Nutrition-sensitive and gender-responsive approaches reinforce each 

other and have the potential to support complementary aims when applied concurrently. 

6.8. Conclusions 

Our study highlights the importance of examining women’s empowerment within the 

relational sphere of gender relations, and we focused on the household as its primary 

organizational form. Our findings showed the limitations of solely using quantitative 

approaches alone to assess how gender relations might influence food security and nutrition 

among rural smallholders. We demonstrated the value of using mixed-methods to contextualize 

and deepen understandings of empowerment such as intra-household decision-making on 

livestock production and ASF acquisition and consumption. Within this setting, our research 

revealed local interpretations of joint decision-making, often indicating women’s unequal 

bargaining position, which is influenced by social norms on the gendered division of labor as 

well as by men’s role and framing as income generators. We advocate for gender-responsive and 

nutrition-sensitive policies and programmes in rural areas to focus on the empowerment of 

women, and to integrate a gender relations lens in their design, which will likely enable choices 

toward better quality diets. 
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6.9. Supplementary material 

Table A1 – Coding framework extracted from NVivo based on the Gender Relations Framework. 

NAME DESCRIPTION 

I. Division of labor and roles Women’s and men’s productive and reproductive functions, 
tasks, and roles. 

I-A Ag & livestock production  

I-B Food purchases  

I-C Food preparation  

I-C1 Child feeding  

II. Gender and social norms Set of social rules and assumptions about what women and men 
should do, how and with what resources, and their relative 
value in society. 

II-A Smaller vs larger livestock  

II-B Gendered domains  

II-B1 Income generation  

II-B2 Food purchases  

II-C Meal protocols  

II-C1 Visitors  

III. Access to & control over resources & 
benefits 

The opportunity to use resources and benefits and being able to 
define and decide on their use. 

III-A Livestock ownership  

III-B ASF access and purchases  

III-B1 Own ASF sourcing Production, hunting, fishing 

III-B2 Uses of income From livestock sale and other sources 

III-B3 Ceremonial 
economy 

Family sharing patterns or consumed during ceremonies 

III-C ASF allocation and 
perceptions 

Benefits 

III-C1 Eggs allocation  

III-C2 Organs allocation  

III-C3 ASF different 
allocation 

Differences in ASF allocation according to gender 

III-C4 Typical meal child 
now 

 

III-C5 Typical meal child 
past 

 

III-C5a Stories of 
struggle 

Conflict, famine, deprivation, and internal displacement 

IV. Intra-household decision-making Women’s and men’s involvement in which decisions and unpack 
the nature of such involvement. 

IV-A Livestock decisions  

IV-B Food + ASF purchases 
decisions 

 

IV-B1 Money for rice & 
veg vs other foods 

 

IV-B2 Stories of GBV  
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NAME DESCRIPTION 

IV-C Children's ASF intake Infant and young child feeding practices 

IV-C1 Adequate vs 
inadequate foods 

 

IV-C2 Age introduction 
ASF 

 

Quotes  

Lived experiences  

Women's empowerment  
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Figure A1 – Themes identified based on the Gender Relations Framework. 
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Table A2 – Participants characteristics from the household survey in rural Timor-Leste. 

Characteristics of participants 

 
Women Men 

  n = 161 n = 106 

Sex % 60 40 

Age  mean (SD) 30 (7) 40 (12) 

Education 
  

 
No schooling % 27 30 

 
Primary % 46 48 

 
Secondary or above % 27 22 

Livelihood activities 
  

 Crop consumption % 89 92 
 

Livestock sale % 97 92 

  Crop sale % 58 35 

 Wage or Government pension % 33 30 

 Small business % 16 20 

 Fishing % 6 12 

Table A3 – Animal-Source Foods intake by type yesterday and in the last week among children 12-59 

months old and their mothers, June 2018 (rice pre/harvest – early dry season). 

Animal-Source Foods intake Yesterday (%) Last week (%) 

Children 12- 59 months (n=161) 
  

Any ASF 32 
 

Dairy  11 35 

Meat 14 68 

Beef 7 42 

Goat 1 1 

Pork 2 26 

Poultry 4 49 

Wild meat 2 4 

Aquatic foods 6 35 

Eggs 8 49 

Women (n=161) 
  

Any ASF 27 
 

Dairy  1 26 

Meat 16 66 

Beef 8 42 

Goat 2 2 

Pork 2 26 

Poultry 5 44 

Wild meat 2 4 

Aquatic foods 9 39 

Eggs  6 34 
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Note: Dairy products exclude sweetened milk (Yesterday) but might include sugary items (Last week) as 

these could not be disaggregated and likely showing over-represented values. 

6.10. Summary 

In summary, this chapter presented the qualitative-dominant study that constitutes Phase 2 of 

this mixed-methods sequential explanatory research, accepted for publication in a Q1 peer-reviewed 

journal. Next, Chapter 7 serves as the thesis’ discussion by integrating and interpreting the findings of 

the three studies. Findings are examined by aim, interpreted regarding the research question, as well 

as discussed in the context of the conceptual frameworks used to frame this thesis. 
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Chapter 7 cover page photo is of buffalo skin drying in the sun in Luca suku, Viqueque in January 2018. 
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7.1. Introduction 

This chapter interprets the evidence generated from the three studies addressing the aims of 

the thesis to investigate child and maternal dietary quality and its relationship with women’s 

empowerment in agriculture among Timorese rural smallholders. The chapter begins by interpreting 

the key findings and contributions to the literature by each research aim. Then, the chapter focuses on 

the integration of the results to address the thesis research question, where I identify the main findings 

of this PhD investigation and consider their significance with reference to the global literature. I 

elaborate on how these findings relate to each of the conceptual frameworks applied throughout the 

thesis, which were described in Chapter 2. The chapter concludes with a review of the PhD research 

strengths and limitations. 

7.2. Key findings by research aim and contribution to the literature 

Aim 1 – To examine the dietary quality of children 6–59 months old and their mothers and 

their food security 

The first research aim was addressed by Study 1 (Chapter 4), which quantified longitudinal 

child and maternal dietary quality across livelihood zones and over the yearly seasons to assess changes 

in dietary diversity and ASF consumption, as well as identified individual, household, and agro-

ecological characteristics associated with children's dietary quality in relation to their mothers'.  

This study identified that the dietary quality of both children and their mothers was poor and 

particularly so among children 6-23 months and women, whose intake of ASF was lower than among 

all children. Lower ASF intake was probably due to mothers displaying preferential allocation patterns 

of specific ASF, dairy products, and eggs, to children. The study found that the intake of ASF was, in 

turn, predicted by seasonality, as flesh foods and red meat were more likely to be consumed during the 

dry season (P < .001) when cultural ceremonies are often held in Timor-Leste. Dietary diversity and ASF 

intake were marginally better in coastal than in mid-altitude zones, similar to food insecurity results 

that identified a higher prevalence of moderate and severe food insecurity among in-land communities 

compared to coastal communities studied. The study applied the Food Insecurity Experience Scale 

(FIES) for the first time in this country, a direct measure of access to adequate food, and found that 22% 

of participants were moderately and severely food insecure. Previous food security assessments used a 

combination of indicators dependent on available national data (Fanzo et al., 2017; Integrated food 

security Phase Classification [IPC] Global Partners, 2019), whereas the FIES produces estimates that are 
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valid, reliable, and comparable across populations (Food and Agriculture Organization of the United 

Nations [FAO], 2016). Through a multivariable mixed-effects model using the combined dataset (1,236 

observations among 167 mother-child dyads collected over 12-months), I modelled the relationship 

between child and maternal dietary indicators after controlling for potential individual, household, and 

agro-ecological predictors. The study found that women's dietary quality and secondary education 

attainment were significantly associated with children's diets, whereas livelihood zone played a lesser 

role. As expected, older children (24-59 months old) were more likely to consume more diverse diets 

than younger aged children. All three maternal dietary indicators (dietary diversity score, minimum 

dietary diversity, and ASF consumption) were associated with the same dietary outcomes for children 

with a high level of confidence (P < .001), revealing that what mothers eat is a sound predictor of 

children's dietary quality. Importantly, for every increase in a mother's food group intake, the child's 

dietary diversity score increased close to half a food group (β = 0.4; 95% CI: 0.34, 0.46; P < .001). These 

findings suggest that mothers’ access to nutritious foods and education contribute importantly to 

children's dietary outcomes among the study group in rural Timor-Leste. 

The major contribution of this study involves the investigation of children’s diets in relation to 

their mothers’, and the findings on the relevance of improving the diets of women to address the dietary 

quality of children. While the relationship between maternal education and child dietary indicators has 

been established in LMIC (Blackstone & Sanghvi, 2018; Choudhury et al., 2019; Sebayang et al., 2019; 

Senarath et al., 2012) as well as in Timor-Leste (General Directorate of Statistics [GDS] et al., 2018b; 

National Statistics Directorate [NSD] et al., 2010), the associations between maternal and child dietary 

quality have seldom been examined in Timor-Leste. The results from this study contribute to the body 

of evidence that highlights the linkages between child and maternal dietary patterns. Notably, diets 

have been identified as a significant factor for improved child and maternal nutritional status in Timor-

Leste (MoH, 2015). Another common predictor of children’s dietary indicators identified in the LMIC 

literature cited above is wealth quintile, however, I found wealth was not a predictor likely due to the 

study sites falling in the lowest national living standards (Asian Development Bank [ADB], 2013) and 

therefore already controlled for economic status. Overall, encouraging and promoting girls to finish 

secondary education and poverty eradication programs in rural areas in LMIC appear to be 

demonstrated approaches to improve child and maternal dietary quality and nutrition outcomes, given 

the strong correlations between maternal education and wealth with children’s diets (Blackstone & 

Sanghvi, 2018; Choudhury et al., 2019; Sebayang et al., 2019; Senarath et al., 2012). The study results 

modestly contribute to the growing body of evidence in LMIC that underlines the importance of 

maternal nutrition not only for their own health, but also for that of their children (Victora et al., 2021). 
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These findings were used to inform the subsequent studies of this research to further investigate 

women’s empowerment (Study 2) as well as gender relations and decision-making (Study 3) in relation 

to child and maternal diets. 

Aim 2 – To investigate the relationship between the women’s empowerment in 

agriculture and household food production on the dietary diversity of children 12-59 months old 

and their mothers 

The second study aim was addressed by Study 2 (Chapter 5), which assessed the extent of 

women’s and men’s empowerment using the Abbreviated Women’s Empowerment in Agriculture Index 

(A-WEAI) tool, and analysed the relationship between A-WEAI indicators and household agriculture 

production on child and maternal dietary diversity scores.  

This study identified small gender gaps in decisions on production, access to resources, and 

control over income, as most women and men were empowered in these domains. After applying the 

A-WEAI method, which focuses on agency and considers a woman empowered when decisions are 

made jointly or on her own, the five domains of empowerment (5DE) sub-index was found to be similar, 

yet marginally higher, among women than men. This unexpected finding may have been due to the 

women’s sampling bias resulting from their participation in Community Driven Nutrition Improvement 

Project (CDNIP) groups. This participation may have biased results as one empowerment domain 

measured leadership through group participation. Nonetheless, the study identified that time poverty 

was experienced by almost four in ten women compared to one-quarter of men, and that the division 

of labour was clearly gendered in domestic and caring work and less so in productive tasks. Workload, 

then, was an important factor influencing women´s disempowerment. When comparing the overall A-

WEAI score with other countries (Malapit et al., 2014), the Timor-Leste sample scored in the high tier 

rank. However, in the context of other less favourable gender indicators in Timor-Leste, as discussed in 

Study 2, I argue that the sensitivity of the A-WEAI tool might be insufficient to detect hierarchies of 

decision-making in a context where gender norms may be less strict than in other countries. 

Importantly, the study found that the empowerment of women in agriculture was positively 

associated with maternal dietary diversity, while the strength of this association was more modest 

among children. For women, overall empowerment –binary and aggregate score, as well as access to 

and decisions on credit were significantly and positively associated with higher maternal dietary 

diversity (β = 0.4; P = .014), (β = 1.2; P = .007), and (β = 0.3; P = .008), respectively. For children, 

moderately significant measures associated with their dietary diversity scores were maternal overall 

empowerment (binary) (β = 0.3, P = .044), group participation (β = 0.2, P = .040), as well as assets 
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ownership (β = 0.1; P = .047). Thus, the findings point toward different aspects of women’s 

empowerment, such as access to resources and information, and overall achievement, as important 

factors for food security. Beyond women’s overall empowerment, the pathways by which each achieved 

higher dietary diversity scores differed. For example, for women, access to credit may have influenced 

better diets through greater access to capital that could enable income generation activities, such as 

establishing a kiosk (small shop). For children, the likely mechanism for improved dietary intake 

included maternal group participation, such as the CDNIP, where access to information on child 

feeding practices and social capital were probably cultivated. However, group membership was weakly 

significant with women’s dietary diversity, suggesting that groups were more likely to have an impact 

on the diets of children than on their own, and perhaps reflecting changes in child feeding practices 

over food access. Another possible path of transmission for children was assets ownership, a proxy for 

household wealth, indicating that the income pathway might influence better quality diets among rural 

poor households in Timor-Leste. 

For all models, I analysed 156 dual-adult rural households (comprised of 156 mother-child pairs 

and 103 men) applying multivariable regressions that controlled for key individual, household, and 

agro-geographic characteristics. While the sample size was small, probably affecting the mixed results 

for children as the aggregate empowerment score was not significant (P = .070), this study served as a 

pilot to examine the empowerment and dietary diversity relationship. Moreover, food production 

diversity emerged as a highly significant correlate of dietary diversity, particularly for children. 

Consistently across all models, findings showed that for every additional food group produced by the 

household, children’s dietary diversity scores increased by a tenth of a group (P ≤ .001), while for 

mothers the correlation was weaker (P < .050). Achievement of maternal secondary education displayed 

a large association with child dietary diversity, consistent with findings in Study 1, yet, in contrast, child 

age (in months) was not significant. The lack of association with child dietary diversity was likely due 

to a lower proportion of young children (26% were <24 months old) as this cross-sectional survey 

collected six months after baseline. Moreover, maternal age difference with the husband showed weak 

correlations, but the coefficient size was very small (β = 0.0 and -0.0), and likely of no effect. 

The contributions from this study are twofold. First, the available literature on the relationship 

between women’s empowerment and dietary outcomes in Timor-Leste is scant and the study findings 

provide a baseline assessment that suggests a positive association between higher empowerment and 

better, particularly maternal but also child, dietary practices. These results were nonetheless expected, 

as this relationship has been found in other LMIC despite the contextual nature informing which 

Women’s Empowerment in Agriculture Index (WEAI) domains positively impact improved diets (Galiè 
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et al., 2019; Gupta et al., 2019b; Larson et al., 2019; Malapit et al., 2013; Malapit et al., 2015a; Malapit et 

al., 2014; Sraboni & Quisumbing, 2018; Yimer & Tadesse, 2015). Thus, the study findings contribute to 

this body of evidence with data from a Southeast Asian nation, an understudied region. The results also 

suggest that producing a wider variety of crops and animals is positively and significantly associated 

with dietary diversity, mostly among children, as found by other investigations in rural areas in LMIC 

(Malapit et al., 2013; Malapit et al., 2015a; Yimer & Tadesse, 2015). This is the first time that a WEAI tool 

has been administered in Timor-Leste, thereby serving as a pilot that might inform the usefulness of 

the index for future investigations in this setting. I, however, posit that this index might be of limited 

sensitivity in settings, such as Timor-Leste, where most men and women report making joint decisions 

and suggest that exploring intra-household decision-making processes might be valuable. Second, the 

study found comparable access to resources and joint decisions on production and income between 

women and men, similar to results from other countries in Southeast Asia where small gender gaps 

have been identified (Akter et al., 2017; Carnegie et al., 2020; Malapit et al., 2020; Maligalig et al., 2019), 

suggesting a common pattern of gender relations in this region. These findings contribute further 

evidence to the Southeast Asian regional pattern of fairly equitable gender relations in agriculture, as 

identified by Akter et al. (2017). 

The findings were used as the basis from which to design the structure and content of the 

qualitative-dominant Phase 2, articulated in Study 3, which explored gender relations and decision-

making processes on ASF availability, access, and utilisation, an important element of dietary quality. 

Aim 3 – To explore gender relations and decision-making on livestock production and 

animal-source foods (ASF) acquisition and consumption  

The third study aim was addressed by Study 3 (Chapter 6), which investigated using mixed-

methods gender relations in three areas affecting household food security, i) the production of 

livestock, including ownership and decisions on their production and sale; ii) the acquisition of ASF, 

including control and decisions on income and ASF purchases; and iii) the consumption of ASF, 

including sources, intra-household allocation, and meal protocols. This constitutes the single study of 

Phase 2, which applied a gender relations lens (Verhart et al., 2016). To analyse and interpret the 

findings I applied critical theory on empowerment and gender relations. The results and discussion 

unpack the power differentials between men and women that permeate the roles, access to assets and 

their benefits, as well as decision-making processes, and social norms. These differentials constituted 

the basis from which to assess women’s agency, a core component of empowerment. 
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This study identified that the ownership of livestock was reported as joint by most women 

(n=161) and men (n=106) and that decisions on livestock production and sale were made jointly. 

However, while lower levels of female input and self-efficacy were suggested in the quantitative 

findings, qualitative methods (33 semi-structured interviews) revealed that joint decisions often implied 

limited women’s agency to exercise voice in making the final decision. This nuanced bargaining pattern 

was further explored in the use of household income, where survey data showed substantial female 

control on daily expenses, while interviews unveiled that both men and women consistently framed 

men as the family breadwinners, which conferred them to be in a stronger negotiating position and to 

have the final decision over income to acquire ASF. The study typified the meanings of joint decision-

making in a continuum ranging from women requiring their husband’s consent (most), where men had 

the final say, to spousal consultation (some), where the negotiation on resources use was undertaken 

in more equal terms. Furthermore, using income for ASF was differentiated from everyday purchases, 

as ASF were considered non-essential due to their unaffordability, and households reserved funds to 

ensure rice availability. The study found low achievements in ASF intake among both women and 

children. In a context of ritualised ASF intake and nutrient-rich foods scarcity, socially valued attitudes 

on parenting and marital behaviour appeared to influence the preferential allocation of specific ASF to 

children over adults, and the serving of more ASF to husbands by some women. Nonetheless, the study 

suggests that gender, as a socio-cultural factor, does not seem to generally play a detrimental role in 

the allocation of ASF benefits nor have negative impacts on dietary outcomes in rural Timor-Leste. 

For the qualitative component, the sampling of participants was purposeful and informed by 

first, ranking the dietary diversity scores of children aged 12-59 months, and then, inviting 15 households 

that scored >3 food groups and 15 that scored 1 food group. All lowest-scoring children consumed rice 

porridge (sosoro) often with salt and/or seasoning, while all but one of those with the higher diversity 

score ate an ASF in the last 24-hr, mostly meat, eggs or fish. This approach intended to examine a 

diverse range of cases relevant to our phenomenon of interest (i.e., ASF acquisition and consumption). 

The analysis found a lack of salient gender relations patterns when comparing these two groups, 

whereas differences by suku and maternal age were more relevant, as reported in the findings section 

of Study 3. For instance, younger women, who often lived with relatives, reported lower input into 

decisions regarding income and other assets than older women. 

The implications of the study findings are significant from programmatic and methodological 

viewpoints. First, since joint decision-making is commonly used as an empowerment proxy measure 

(Alkire et al., 2013; Malapit et al., 2017), I argue that high levels of joint spousal decisions in Timor-Leste 

could be misinterpreted, because, as the interviews revealed, negotiation processes in most cases seem 
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to occur with unequal voice weights between the bargaining parts. Therefore, programmatic actions 

that only account for survey data on women’s joint participation in decisions, might assume 

equalitarian bargaining processes and conclude that gender-responsive interventions do not require 

attention in such settings. However, when policies and programs aimed at supporting food security and 

nutrition disregard such nuances, these are likely to miss the opportunity to include men in their design 

as important actors in financial decisions that might impact family dietary outcomes. Second, the study 

results highlight the value and necessity to contextualise the meaning of decision-making processes to 

the specific socio-cultural setting, which can only be achieved by including a qualitative component to 

the research design, as other studies in LMIC have shown (Acosta et al., 2020; Friedson-Ridenour & 

Pierotti, 2019; Onah & Horton, 2018). Consequently, I make the case for a mixed-methods methodology 

to be applied in studies that seek to adequately assess gender relations and decision-making processes. 

7.3. Findings’ interpretation in regard to the research question 

This section integrates the results from each study to address the overall research question. 

 

I identify the main findings of the investigation and consider their significance in the global 

literature.  

The first main finding of this PhD research was that women who were empowered in agriculture 

were significantly more likely to consume and provide more diverse diets (Study 2). Specific women’s 

empowerment measures, as well as food production, were important drivers of child and maternal 

dietary diversity, where the significance of A-WEAI measures was stronger for mothers than children 

(Study 2). For children, critical predictors of dietary quality were the composition of mother’s diets and 

maternal education (Study 1), an indirect indicator of empowerment, as well as household production 

diversity (Study 2). Assessing children’s diets in relation to their mothers is a novel approach rarely 

found in the literature with the potential to elucidate food accessibility from utilisation in child and 

maternal dietary practices. Moderate predictors of a child’s dietary diversity were having an empowered 

mother, her participation in groups, and ownership of assets (Study 2). Moreover, mothers were found 

To what extent and how is the dietary quality of children 6 to 59 months old 

and their mothers interrelated with women’s empowerment in agriculture in four 

least developed suku of Baucau and Viqueque districts in rural Timor-Leste? 
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to prioritise specific ASF to children (Study 1 and 3), thus giving precedence to their child’s dietary 

quality, while constrained by seasonal patterns of ASF intake (Study 1). For mothers, measures of 

women’s empowerment in agriculture were important correlates of their own dietary diversity, 

particularly both empowerment measures that aggregate multiple agency and intra-household 

decision-making indicators, as well as access to and decisions on credit (Study 2). However, women's 

diets were found to be strikingly poor, and their intake of ASF was lower than among children (Study 

1). Overall, specific empowerment measures showed mixed results in their association with child and 

maternal dietary diversity, where income and production decisions, workload, or intra-household 

inequality emerged as non-significant (Study 2).  

Thus, this research identified that different measures of empowerment might be important for 

dietary quality, consistent with the literature in other LMIC, and contributes with further evidence on 

the context-specific linkages between women’s empowerment and child and maternal nutrition. Recent 

studies in LMIC found significant associations between WEAI indicators and better child and/or 

maternal dietary outcomes (Galiè et al., 2019; Gupta et al., 2019a; Gupta et al., 2019b; Larson et al., 2019; 

Malapit et al., 2013; Malapit et al., 2015a; Malapit & Quisumbing, 2015; Sraboni & Quisumbing, 2018; 

Yimer & Tadesse, 2015), showing distinct profiles in each country and pointing toward the contextual 

specificity of empowerment measures in regard to nutrition. For instance, Nepal in South Asia and 

Cambodia in Southeast Asia are both post-conflict and agrarian nations, like Timor-Leste. In Nepal, a 

similar study found that women’s autonomy in production decisions and hours worked positively 

influenced the dietary diversity of women and children, but not overall empowerment (Malapit et al., 

2013; Malapit et al., 2015a). While in Cambodia, a country that seems to display fairly equal gender 

relations in agriculture similar to those in Timor-Leste, as elaborated in Study 2, the WEAI score was 

not associated with maternal dietary diversity, yet it was a correlate of children’s minimal acceptable 

diet, a composite indicator of dietary diversity and meal frequency (Malapit et al., 2014). The Cambodian 

results differ from those found in this research. Thus, even when countries share some comparable 

historical, economic, and gender relations profiles, the empowerment measures associated with dietary 

outcomes vary, indicating the context-specific nature of women’s empowerment and its interrelations 

with improved diets.  

Further, maternal education, a prominent form of human capital22, and household wealth are 

among the most prevalent and strongest predictors of child’s dietary outcomes in LMIC (Blackstone & 

Sanghvi, 2018; Choudhury et al., 2019; Global Nutrition Report [GNR], 2020; Sebayang et al., 2019; 

Senarath et al., 2012). Importantly, women’s secondary education was the leading factor responsible for 

 
22 In this case, I consider education as a resource to achieve empowerment, instead of an achievement in itself. 
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global reductions in the prevalence of underweight children between 1970 and 1995, with an estimated 

contribution of 43% (Smith & Haddad, 2000). Findings from Study 1 and 2 are aligned with 

international evidence, as women’s attainment of secondary schooling or above was statistically and 

significantly associated with most measures of child dietary quality. Conversely, results for household 

wealth were not correlated with dietary achievements, likely due to the sampling strategy where 

research sites belonged to the lowest national living standard suku, and therefore household wealth 

was already controlled for. Moreover, household production diversity has been found to make positive 

contributions to child and maternal dietary indicators in similar studies in Nepal and Ethiopia (Malapit 

et al., 2013; Malapit et al., 2015a; Yimer & Tadesse, 2015), as found in Study 2, suggesting that producing 

a wider variety of food groups through crops, livestock, and fish, can have positive and significant effects 

on dietary intake among rural and remote populations. Overall, these findings suggest that while 

women’s empowerment and maternal secondary education are important for better diets in resource-

poor settings, alone, these might be insufficient to ensure dietary quality, and that supporting 

household’s access to nutrient-rich foods is also critical to improve child and maternal diets.  

The second main finding of this PhD research was that while quantitative A-WEAI measures 

showed high levels of women’s empowerment and positive associations with dietary indicators (Study 

2), qualitative methods revealed how women’s ability to access ASF was limited by unequal decision-

making power due to social norms and compounded by the prioritisation of funds to ensure rice 

security (Study 3). Study 2 identified that most female participants achieved the A-WEAI 

empowerment thresholds in decision-making on productive matters, ownership of assets, and control 

over income, similar to findings in other Southeast Asian nations (Akter et al., 2017; Malapit et al., 2020; 

Malapit et al., 2014). Such achievements were due to the majority of women reporting joint assets 

ownership and joint decisions on production and income, converging with men’s reports. However, 

interviews in Study 3 revealed that for many women, joint decision-making meant requiring their 

husband’s consent, without which they would not proceed with selling a chicken or buying ASF, for 

instance, while for some it meant a consultative process where their voice was considered more equally. 

Although most women reported autonomous control on everyday purchases, ASF were considered not 

essential and expensive for regular intake, in a context where funds were prioritised for rice availability 

and ASF for ceremonial occasions. Men’s perceived role and framing as income generators gave them a 

stronger bargaining position as the final decision-makers. Thus, the composition of diets and their 

quality could be negatively affected by women’s partial agency in accessing ASF. Additionally, women’s 

empowerment cannot be disassociated from the socio-cultural structures they are embedded in (Sahay, 

1998). Social norms and cultural practices associated with livestock uses and meat ritual exchanges 
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regulate the availability and utilisation of ASF (Study 3), as well as the seasonality of certain ASF, like 

flesh foods and red meat that were more likely to be consumed during the dry season when cultural 

ceremonies are habitually performed (Study 1). 

Hence, this research found that intra-household decisions can have implications for dietary 

quality and that assessing the local meanings of decision-making processes through qualitative 

exploration is necessary to avoid analytical biases emanating from quantitative indicators. These 

findings contribute with additional evidence on the value of combining quantitative empowerment 

measures with qualitative inquiry to align etic and emic conceptualisations and more comprehensively 

explore the linkages between diets and empowerment. The literature about intra-household decision-

making has blossomed in recent years, and I focused on studies in rural areas of LMIC where who and 

to what extent participates in making key production and consumption decisions is of uttermost 

relevance. Among these, several studies found or recognised that complementing survey questions with 

qualitative methods could better capture the meanings embedded in bargaining processes that were 

unique to their socio-cultural context (Acosta et al., 2020; Friedson-Ridenour & Pierotti, 2019; Onah & 

Horton, 2018; Richardson, 2018; Seymour & Peterman, 2018). For instance, a study in Uganda assessing 

decision-making perceptions over the adoption of agricultural practices and food expenditure 

identified that joint decisions could denote situations where women were not involved in a 

conversation with their husbands (Acosta et al., 2020). This example shows a more contrasted 

interpretation between expected meanings of joint decision-making, where a degree of agency is 

assumed, and local understandings of “jointness” when compared to the results from this research. 

Additionally, women’s sole or joint participation in decisions is considered an indication of their 

empowerment in WEAI tools (Alkire et al., 2013; Malapit et al., 2017), which perhaps assumes that 

women participate as equals in joint decisions (Acosta et al., 2020). Indeed, findings from Study 3 

juxtapose this notion by reflecting an unequal bargaining position among most interviewed women 

when making key productive and income decisions, despite reporting joint decisions in survey 

responses. These findings contribute to the call for more efforts to unpack the experiences and 

interpretations of spouses on the “jointness” of their decisions to better understand the relationship 

between decision-making participation and women’s empowerment (Seymour & Peterman, 2018), as 

well as with other development outcomes like dietary quality and good nutrition. I agree with Acosta 

et al. (2020) in acknowledging that despite not having equal say in joint decisions, women’s asymmetric 

input in decisions is more positive than no participation at all, as it entails a degree of agency enactment. 

Furthermore, when Alkire et al. (2013) developed the WEAI tool, such a process involved 

refining the structured questionnaire and choice of indicators through qualitative interviews and case 
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studies. Thus, qualitative approaches helped to operationalise social constructs into measurable 

variables by recasting emic perspectives, entailing locally described definitions, into terms based on the 

etic perspective of development economics (Quisumbing, 2003). This distinction emanates from 

anthropological terminology, where emic statements refer to interpretations of human beliefs and 

behaviours deemed appropriate by the participants themselves, the insiders’ viewpoint, whereas etic 

statements refer to those judged appropriate by scientific observers, the outsiders’ standpoint (Harris, 

1976). As discussed in Chapter 3, the WEAI and A-WEAI undertake an objectivist approach to 

quantifying empowerment by defining ubiquitous domains and definitions that obviate local 

perspectives on empowerment (Galiè & Kantor, 2016) with the aim to enable results comparability 

across countries and socio-cultural contexts. While this sophisticated and innovative approach to 

operationalise empowerment metrics has been widely used by researchers and implementers since its 

release (Malapit et al., 2019a), the findings of this thesis suggest that on their own, these WEAI tools 

might be insufficient to capture crucial aspects of agency and empowerment for which emic 

perspectives are required, such as to interpret the local meanings of joint decisions. Notably, results 

from the A-WEAI and associations with dietary diversity alone would have answered this PhD research 

question in an incomplete manner (Study 2), as constraints to women’s ability to access ASF would 

have been precluded from addressing the interrelations between dietary quality and women’s 

empowerment in agriculture (Study 3). In alignment with these findings, which reflect the social 

construction of meaning, the latest WEAI version released during this PhD undertaking, the project-

level WEAI (pro-WEAI) (Malapit et al., 2019a), incorporates qualitative protocols to increment nuance 

to the index-based results23, based on qualitative research sought to recognize emic meanings of 

empowerment (Meinzen-Dick et al., 2019).  

Given the two main findings of this PhD research, I conclude that mixed-methods are a valuable, 

and arguably necessary, methodology to understand the contextual significance of decision-making and 

empowerment processes in regard to nutrition. As discussed, only through qualitative techniques the 

constrained agency of women to exercise voice in shaping final decisions on resource uses for dietary 

quality became apparent. The methodological approach applied was appropriate to examine the 

relationship between nutrition and empowerment, implicitly advocating for the relational 

understanding of empowerment processes, which considers the relations of power in which people are 

located (Kabeer, 1994). Applying a gender relations lens, then, is important to situate women’s agency 

within their household context, which defines the realms of possibility in their ability to exercise choice. 

 
23 Find Pro-WEAI questionnaire, qualitative protocols, and Stata dataprep file at https://weai.ifpri.info/weai-
resource-center/guides-and-instruments/. 

https://weai.ifpri.info/weai-resource-center/guides-and-instruments/
https://weai.ifpri.info/weai-resource-center/guides-and-instruments/
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Since empowerment occurs, according to Kabeer (1999), when choice is exercised in conditions when 

choice exists, I argue that empowerment ought to be examined from the relational standpoint and using 

mixed-methods methodologies. Nonetheless, the material resources and conditions of rural 

smallholders that participated in this research seemed to define and constrain the range of choices 

possible in a much greater capacity than women’s agency and the gendered power relations that women 

are embedded in.  

The findings from this PhD research align with the recently updated conceptualisation of food 

security in 2020 by the High Level Panel of Experts (HLPE) that recognises agency and sustainability as 

two additional dimensions to the four dimensions of food security described in Chapter 2, i.e. 

availability, access, utilisation, and stability, as shown in Figure 7.1. In this revised conceptualisation, 

agency is understood as “the capacity of individuals or groups to make their own decisions about what 

foods they eat, what foods they produce, how that food is produced, processed and distributed within 

food systems, and their ability to engage in processes that shape food system policies and governance” 

(HLPE, 2020, p. 8). Agency is also understood as a situated concept constrained by gender norms, as 

well as by local power dynamics, wealth disparities, and governance structures (Peter, 2003). The 

recognition of agency as an important dimension of food security is aligned with the integrated 

framework presented in Figure 2.7 of Chapter 2, where agency was shown to influence food security.  

In this PhD research, the agency of rural women living in a scarcity context was examined regarding 

dietary quality within their household and in relation to, mostly, their husbands. The findings showed 

that women made decisions on ASF utilisation by often prioritizing those to children, yet their voice in 

making the final decision to access ASF through their own production or income was impinged by social 

norms. Moreover, the availability of ASF was defined by seasonal parameters and hence of limited 

stability. Nonetheless, this research results demonstrate the importance and value of women’s 

empowerment in agriculture for dietary diversity outcomes in such setting, particularly for those of 

mothers, as shown by the statistical analysis of a composite measure of empowerment that specifically 

considers agency. In sum, women are vital agents in enabling their own and their children’s food 

security and nutrition, and further attention and investments to improving their nutritional capabilities 

are necessary. 
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Figure 7.1. Updated conceptualization of food security in six dimensions, expressed in the current definition. 

Source: HLPE (2020, p. 10). 

7.4. Findings’ significance within the conceptual frameworks 

This section elaborates on how the results relate to the three conceptual frameworks applied in 

this PhD research, discussed in Chapter 2. These include the framework on the determinants of child 

and maternal malnutrition, the pathways from agriculture livelihoods to nutrition outcomes, and the 

conceptualisation of women’s empowerment, shown in an integrated diagram in Figure 2.7 of that 

chapter. 

7.4.1. Underlying determinants of maternal and child malnutrition 

This research examined the dietary quality of children and their mothers through indicators of 

diet diversity and ASF intake, which were used to assess dietary intake, an immediate determinant of 

child and maternal undernutrition (United Nations Children’s Fund [UNICEF], 1990), as shown in 

Chapter 2, Figure 2.1. Selected underlying causes, including care practices, food security, and 

livelihood strategies and assets were considered in a context where material poverty prevails. The 

results from Study 1 found that the dietary intake of children and their mothers was of poor quality, 

that more children had consumed an ASF the day before, and that a lower proportion of women were 

likely to achieve minimum dietary diversity, a proxy for micronutrient adequacy, compared to their 

children. Caregiving practices, including breastfeeding and adequate meal frequency, were achieved in 

a higher proportion than dietary diversity, in a setting where less than a third of households had 

improved sanitation and potentially impacting on hygiene practices. Longitudinal findings showed that 

mothers displayed a preferential ASF allocation pattern to children, specifically eggs and dairy products, 
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a behaviour which was confirmed in the qualitative interviews and supported by social norms on good 

parenting practices (Study 3). Intra-household food distribution was not found to be gender-biased, 

despite gender norms on valued wife attributes prompted some women to serve larger ASF portions to 

men (Study 3). Maternal care resources, following Cunningham et al. (2015b), were constrained, with 

one in three mothers unschooled and less than two in ten consuming adequately diverse diets (Study 

1), paired with almost four in ten women experiencing time poverty and a 5-hr gender gap in domestic 

and care work (Study 2). In terms of control of resources and autonomy, Study 2 found that most 

women and men achieved the A-WEAI indicators on productive and income decisions as both reported 

making joint decisions on those, yet Study 3 found, through interviews, limited women’s control over 

livestock sale and uses of income to access ASF. Lastly, social support in child feeding was received 

commonly from other female family members and the father in some circumstances (Study 3). 

In terms of food security, Study 1 found that over a fifth of women had experienced moderate 

to severe food insecurity the previous month, as measured by the FIES, and identified higher levels of 

severe manifestations among residents from suku in mid-altitude livelihood zones. Moreover, seasonal 

dietary intake data exposed greater child and maternal nutritional vulnerability in June, when ASF were 

least consumed and low dietary diversity was highest, suggesting distinct nutrition insecurity patterns 

in rice-farming zones. Study 3 identified that households prioritise funds to ensure rice availability over 

ASF, which indicates a preoccupation with safeguarding food security. In addition, gender relations 

were found to influence decisions affecting food security through social norms that conferred men a 

stronger negotiating position on the use of resources and income. Finally, livestock and their sale were 

identified as major assets and livelihood strategies among participant smallholders (Study 1 and 3), and 

the socio-cultural significance of livestock and their meat, extensively depicted in the literature, was 

confirmed through descriptions of their essential role in rituals and in community and family-based 

reciprocity practices that fostered social capital (Study 3). 

7.4.2. Pathways from agriculture to nutrition outcomes 

The research investigated the role of women and their empowerment as one of the three main 

pathways that enable agricultural livelihoods and interventions to contribute towards lessening 

malnutrition through improved diets (see Chapter 2, Figure 2.3). It is theorised that the participation 

of women in agriculture can affect i) their empowerment, particularly their access to and control over 

resources; ii) women’s use of time, including their labour burden; and iii) women’s own health and 

nutritional status (Gillespie et al., 2012; Gillespie et al., 2019; Herforth & Harris, 2014; Kadiyala et al., 

2014; Ruel & Alderman, 2013; World Bank [WB], 2007). The findings in this PhD showed that women’s 



Chapter 7 – Discussion 

 

227 

empowerment in agriculture as measured by the A-WEAI, which emphasises agency through intra-

household decision-making and resources allocation, was a significant contributor to the dietary 

diversity scores of women while for children the evidence was weaker (Study 2). Qualitative results 

showed that women’s alibility to access ASF was limited by unequal decision-making power due to 

social norms and compounded by the prioritisation of funds to ensure rice security (Study 3). However, 

women’s time use and workload did not emerge as a predictor of dietary diversity achievements (Study 

2). The results found a strong and statistically significant association between women’s dietary quality 

indicators and those of their children, suggesting that the nutritional outcomes of mothers and their 

children are interrelated (Study 1). Moreover, the food production and gathering pathway was assessed 

through household agricultural diversity and found to be consistently significant with children’s dietary 

diversity scores (Study 2), while child and maternal red meat consumption was predicted by the seasons 

(Study 1), which was found to be sourced mostly through own production, hunting, or the ceremonial 

economy (Study 3). Thus, different measures of empowerment and food production might be 

important for child and maternal dietary quality, as our mixed results show, consistent with the 

literature in Timor-Leste and other LMIC. Furthermore, aspects of empowerment in agriculture in 

Timor-Leste shared a pattern of gender relations that appears common across other countries in 

Southeast Asia (Study 2). 

7.4.3. Women’s empowerment conceptualisation 

This research explored women’s empowerment in agriculture to assess its interrelation with the 

dietary quality of children and their mothers, and applied Kabeer (1999) conceptualisation of 

empowerment articulated in three interdependent dimensions: resources, agency, and achievements 

(see Chapter 2, Figure 2.4). Resources available to women were generally constrained by pervasive 

material poverty common in rural areas of LMIC, exacerbated in those emerging from conflict situations 

and where sustained internal displacement has been a crude recent reality. Results showed that women 

living in households in mid-altitude zones had a higher prevalence of lowest wealth index, based on 

physical assets including livestock, as well as of livelihood sources derived from land-based agriculture 

for subsistence and sale (Study 1). Households produced a wide variety of crops and animals, as 

reflected in the production diversity index (Study 2), and their access to natural capital to support 

dietary quality through hunting and fishing varied by suku according to proximity to forests, rivers, and 

the sea (Study 3). Social capital was important for better quality diets, through maternal participation 

in groups associated with higher dietary diversity (Study 2), and through ASF sharing and reciprocity 

practices among neighbours and relatives highlighted in the proportion of meat gifted through the 
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ceremonial economy (Study 3). As discussed, lack of formal education affected the human capital 

available to some women, most of whom had completed primary school (Study 2), and those who had 

finished secondary education or above were more likely to provide higher quality diets to their children 

(Study 1). These material and social resources enable women the enactment of choice, while shaped by 

the norms and practices governing households (Kabeer, 1999), such as social norms on the gendered 

division of labour as well as men’s perceived role and framing as income generators that conferred them 

with higher status and decision-making power (Study 3). 

Overall, the agency of women in agriculture emerged as a significant factor in the achievement 

of dietary diversity outcomes for themselves and their children (Study 2), despite women’s limited voice 

in shaping final intra-household decisions on assets influenced by social norms (Study 3). Study 2 

identified that women’s ability to make or influence decisions was considered high by the A-WEAI 

instrument, as most women were classified as ‘empowered’ in input in productive sessions, control over 

income use, and in assets ownership, due to mostly making joint decisions or reporting joint ownership 

of assets. Most men were also classified as such, indicating a context where gender disparities are small 

in those domains. The regression models showed that measures of aggregate empowerment, largely 

based on indicators of agency, were associated with higher dietary diversity scores of both women and 

children, with a greater level of evidence for mothers. In contrast, Study 3 found that decision-making 

processes were more nuanced. For example, while over half of women and men pointed to women as 

the sole decision-makers on income used for small items, the qualitative analysis found that men often 

had the final say in decisions on expenditure and livestock sale, compromising women’s ability to act 

autonomously on matters affecting ASF access. Voicing viewpoints is another element of agency, in 

which women were often found to have a lower ability to exercise voice during bargaining processes, 

such as when requiring their husband’s consent to proceed with ASF acquisitions. Social norms on the 

valuation of men’s economic contributions and accepted notions on the gendered division of labour 

and resources control informed these processes from a structures’ perspective, in a setting where 

ensuring rice security was a prioritised concern. However, when comparing the aggregate A-WEAI 

score to WEAI scores in other LMIC, findings placed the Timor-Leste sample in the high tier rank, 

suggesting that the agency and empowerment in agriculture of participating Timorese women are 

stronger and less unequal than in other societies (Study 2).  

Achievements considered in this research were child and maternal dietary quality, found to be 

largely inadequate for both when measured longitudinally and interrelated to one another (Study 1), 

while identified that specific indicators of women’s empowerment in agriculture were a significant 
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factor in achieving higher dietary diversity scores (Study 2), despite limits to women’s ability to exercise 

agency in accessing ASF due to social norms and food security prerogatives (Study 3). 

7.5. Research strengths and limitations 

A review of the overall research strengths and limitations is presented below, while those 

specific to each study are addressed in the respective chapter. 

7.5.1. Strengths 

The main strength of this research was the high standard of data collection achieved by the 

continuous collaboration with the Research Assistant, Domingas do Rosario Pereira, and the 

enumeration team, as well as by the provision of detailed team training. The data collected would have 

not been obtained without the engagement of my outstanding research team recruited through the 

local NGO Centro Feto Haburas Dezenvolvimentu (CFHD). Working with a similar team in each 

fieldwork iteration supported the consistency and quality of the data collection process, as well as the 

expertise in the development of the tools and tablet utilisation -particularly relevant for Study 1 and 2. 

Also, a consistent team enabled rapport building with local authorities and participants. Not only was 

the team well-prepared and motivated through a 5-day training prior to each data collection, but also 

all grew up in Baucau and had a first-hand understanding of the realities of rural livelihoods. Selecting 

a team that could relate to rural living was important to avoid potential urban-rural biases, and their 

proficiency in the Makasae language was essential. Additionally, my participation in all fieldwork 

activities and Tetun language skills supported the quality of the data obtained and the contextualisation 

of results. For instance, during each iteration, I reviewed data entry daily and mitigated issues through 

debriefs with the team.  

This research benefited from the motivation of the sample of mother-child dyads to contribute 

a large volume of 24-hr dietary intake recalls collected over 12-months, enabling a detailed assessment 

of the overall dietary practices of mothers and their children. Moreover, the sequential and longitudinal 

research design provided the opportunity to re-visit the same households 4-times in one year, which 

permitted building trust with participants and likely reduced the prevalence of socially desirable 

responses, relevant to all studies.  

Importantly, the multi-disciplinary and mixed-methods methodology of this investigation 

provided a holistic approach from which to examine the relationship between dietary quality and 

women’s empowerment through multiple epistemologies and the triangulation of different forms of 
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data. Methods used in public health nutrition were combined with gender analysis methodologies 

emanating from the field of social inquiry. Women’s empowerment was investigated using quantitative 

and qualitative techniques, a highly suitable approach to explore this social construct as the findings 

clearly demonstrate. Further, applying a mixed-methods methodology that mixes philosophical 

perspectives enabled the generation of more comprehensive and deeper findings on the empowerment 

of women, a complex social phenomenon than would have not been achieved had post-positivist and 

constructionist approaches alone been used. The social research approach as well as the combination 

of quantitative and qualitative methods proved to be a strength of this thesis, demonstrated through 

the results on gendered decision-making. Applying a dialectical approach to explore gender in 

agriculture research enabled the objective measurement of women’s empowerment and the unveiling 

of contextual meanings regarding key aspects of women’s agency. 

7.5.2. Limitations 

 The leading limitation of this research was that the studies were conducted in specific areas of 

Timor-Leste and so generalisability is limited. While the research was not set up to undertake a national 

investigation, there might be similarities between the suku sampled and other suku in Timor-Leste 

where findings can be translated to. However, for caution, it is important to mention this limitation, 

particularly as findings show that context is important, and Timor-Leste is a very diverse and culturally 

rich nation. Selected suku followed patrilineal practices, and therefore caution should be applied when 

considering the findings among matrilineal groups, who constitute 13% of the total population. The 

defined geographical coverage was due to budgetary and logistical constraints consistent with a PhD 

research. Funding available was already tight to undertake the planned fieldwork, mainly due to the 

high cost of transport requirements. Increasing the number of research sites and participants would 

have increased the generalisability of the results, yet these would have still been bound to the districts 

where the CDNIP was implemented. Distances in Timor-Leste, albeit short, might require long periods 

of driving time due to the very poor road conditions, which would have increased substantially the 

required fieldwork time. Due to each iteration already involving a month in the field, extending the 

fieldwork length would have also posed a big demand to the enumerators and their families. 

Additionally, research participants were enrolled in the CDNIP program. Eligible CDNIP households 

had a child under the age of two and/or a pregnant woman throughout the lifespan of the intervention. 

Despite the universal targeting of such households within each suku, those who enrolled in the CDNIP 

may have had characteristics different to those that did not, as those who participated might have had 

greater access to networks, affecting the generalisability of findings. In a country with such diverse 
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landscapes and cultures, the generalisability of results from one area to another needs to occur with 

caution. This thesis however offers a nuanced insight among participants from two major 

ethnolinguistic groups. 

The sample size in examining relationships between variables for Study 2 was limited. The 

initial sample size had the expected power to be confident in the relationships between variables 

assessed within the selected suku in Study 1, while a larger sample size for Study 2 might have resulted 

in stronger associations between variables. Findings showed that the statistical significance of both 

empowerment measures with children’s dietary outcomes were mixed. Moreover, the quantitative 

studies lack statistical representativeness of rural Timorese populations, as sampling selection was not 

proportional to population nor randomised among intervention suku. However, the research did not 

aim to evaluate the impact of the CDNIP intervention, and therefore the sample size was sufficient to 

provide exploratory results. A further limitation is that the outcomes of Study 2 (Chapter 5) only 

consider empowerment through a quantitative tool. The robustness of these outcomes is constrained 

by the assumption that joint decision-making is a negotiation between two equals. Given the nuanced 

findings on the agency of women during bargaining processes explored qualitatively in Study 3 

(Chapter 6), the statistical results on empowerment should be interpreted with a degree of caution. 

One of the limitations of this research is measurement bias associated with self-reported data, 

which involved all quantitative surveys. In Study 1 and 2, there might have been recall bias regarding 

foods consumed resulting in under-reporting, due to participants’ potential expectation to receive food 

assistance, but also over-reporting, due to social desirability bias and power relations at play, where 

foods understood as healthy and/or promoted by the CDNIP might have been mentioned more often. 

Their impact on the dietary results likely balanced each other. Similarly, the A-WEAI responses used in 

Study 2 and 3 are based on self-reported data on how intra-household decisions are made, where gender 

norms that support women’s agreeableness might have been at play. Nonetheless, quantitative results 

on women’s participation in decisions is comparable to the prevalence in national surveys, such as on 

uses of income, supporting their validity. While the number of participants in the qualitative interviews 

in Study 3 was relatively small, the consistency in the answers provided and the lengthy discussions 

with the Research Assistant, who comes from a rural background, support the reliability of the findings. 

Additionally, due to the COVID-19 global pandemic, the results sharing and feedback with communities 

and research partners are yet to be completed. Once international travel restrictions are lifted, I plan 

to go back to Timor-Leste to address this limitation. 
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7.6. Summary 

In summary, the thesis has two main findings. Firstly, women who were empowered in 

agriculture were significantly more likely to consume and provide more diverse diets, and that mothers 

often prioritised specific ASF to children. Secondly, the investigation found that while quantitative A-

WEAI measures showed high levels of women’s empowerment and agency in agriculture as well as 

positive associations with dietary indicators, qualitative methods revealed how women’s ability to 

access ASF was limited by unequal decision-making power due to social norms and compounded by 

the prioritisation of funds for rice security. This research argued that mixed-methods methodologies 

and a gender relations lens are necessary to understand the contextual significance of decision-making 

and empowerment processes regarding nutrition. Moreover, the findings of this PhD are aligned with 

the recently updated conceptualisation of food security that recognises agency as a central dimension.  

Next, Chapter 8 provides a conclusion to the thesis and identifies the conceptual and methodological 

implications of the findings, provides recommendations for future policies and programs, as well as 

suggestions for future research. 
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Chapter 8 cover page photo is of a woman weaving a tais in Samalari suku, Baucau in January 2018. 
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8.1. Introduction 

This PhD thesis has investigated child and maternal dietary quality and its relationship with 

women’s empowerment in agriculture among smallholders in rural Timor-Leste. The thesis addressed 

the following research question: 

 

The dietary quality of mothers and children was assessed through indicators of dietary diversity 

and animal-source foods (ASF) intake, and the empowerment of women was examined through the 

Abbreviated Women’s Empowerment in Agriculture Index (A-WEAI) and a gender relations lens. This 

research was conducted among 200 households in four suku in Baucau and Viqueque districts between 

2017-18. Three research aims were addressed: 

(A1) – To examine the dietary quality of children 6–59 months old and their mothers and 

their food security 

(A2) – To investigate the relationship between the women’s empowerment in agriculture 

and household food production on the dietary diversity of children 12-59 months old and their 

mothers 

(A3) – To explore gender relations and decision-making on livestock production and ASF 

acquisition and consumption  

The investigation applied a mixed-methods sequential explanatory research design to assess 

maternal and child nutrition and to better understand the role of women’s empowerment as an 

underlying determinant and potential mediator of adequate dietary intake in rural Timor-Leste. In 

doing so, this research was organised in two phases and comprised of three studies. Phase 1 was 

quantitative (Study 1 and 2) and examined longitudinal 24-hr dietary recalls and their cross-sectional 

relationship with indicators from the Abbreviated Women’s Empowerment in Agriculture Index (A-

WEAI). Phase 2 was qualitative-dominant (Study 3) and thematically analysed 33 semi-structured 

To what extent and how is the dietary quality of children 6 to 59 months old 

and their mothers interrelated with women’s empowerment in agriculture in four 

least developed suku of Baucau and Viqueque districts in rural Timor-Leste? 
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interviews using the Gender Relations Framework (GRF), which were complemented with A-WEAI 

survey responses.  

Three conceptual frameworks framed this investigation, the determinants of child and maternal 

malnutrition with a focus on inadequate dietary intake and its underlying causes (UNICEF, 1990), the 

pathways between agriculture livelihoods and nutrition outcomes (Gillespie et al., 2019; Herforth & 

Harris, 2014; Ruel & Alderman, 2013), and the conceptualisation of women’s empowerment (Kabeer, 

1999). These frameworks were integrated into one diagram, presented in Figure 2.7 of Chapter 2, which 

positioned the dietary quality of children and women as an achievement, and where women’s agency 

and resources were examined in regards to food security and care practices in the context of agriculture-

based livelihoods. A mostlty constructionist epistemology underpinned this multi-disciplinary thesis, 

which mixed post-positivist and feminist theoretical perspectives in a dialectical manner to examine 

nutrition and gender relations in agriculture through a mixed-methods methodology. Data collection 

methods used included structured surveys on dietary practices, production diversity, socio-economic 

data, food insecurity, and women’s empowerment in agriculture, as well as semi-structured interviews 

and participatory observation that applied a gender relations lens. 

In this chapter, I conclude the PhD thesis. I provide a high-level summary of the findings and 

discuss their implications, including from a conceptual and methodological viewpoint. Then, I outline 

the key recommendations for future policies and programs for Timor-Leste and other low- and middle-

income countries (LMIC) that emerged from the results, and describe future research opportunities in 

rural areas in Timor-Leste and other LMIC. Finally, I mention the impacts of the COVID-19 pandemic 

on this research and provide some concluding remarks. 

8.2. High-level summary of the findings 

Study 1 (Chapter 4) addressed the first aim (A1) and provided detailed data on the dietary habits 

of mothers and children with a focus on the effects of seasonality and agro-ecological zone on diets, as 

well as information on the preferential allocation of specific ASF to children in this socio-cultural setting 

and on experienced food insecurity. The study identified the correlates of children’s dietary quality 

among the study sample to highlight the importance of the composition of maternal meals and mothers’ 

secondary education. These findings provide evidence of the important role women have in the dietary 

quality of their children.  

Study 2 (Chapter 5) addressed the second research aim (A2) and applied the A-WEAI, an 

internationally validated tool to measure the empowerment of women in agriculture in relation to the 
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primary male decision-maker in the household, thus situating women’s agency within their relational 

context. The study identified significant associations between indicators of empowerment in 

agriculture and production diversity on child and maternal dietary diversity scores. These results 

contribute to the literature pointing to the significant role of women’s empowerment for improved 

dietary outcomes and the knowledge base on gender relations in agriculture in a Southeast Asian LMIC. 

Study 3 (Chapter 6) addressed the third research aim (A3) and used a mixed-methods 

qualitative approach to explore gender relations and decision-making processes on livestock 

production, and in the acquisition and consumption of ASF, as well as provided rich findings 

contextualised to this unique setting. Notably, the findings identified that women often exercised 

partial agency in influencing the final decision on the use of resources to access ASF despite generalised 

reports of joint decision-making. These results present a more nuanced and contextual understanding 

of the relationship between child and maternal dietary quality and women’s empowerment in rural 

Timor-Leste. 

8.3. Implications of the findings 

This research has several implications. The dietary quality of mothers was an important factor 

for their children’s dietary intake (A1), suggesting that improving the diets of mothers is likely to 

support the quality of diets among children. In a context where child and maternal dietary quality is 

largely poor and undernutrition alarmingly high, this is an important finding. Measures of women’s 

empowerment in agriculture, such as the aggregated and binary empowerment score, were found to be 

positively associated with maternal dietary diversity, while their association was more modest among 

children (A2). For children, empowered mothers, maternal group membership and assets ownership 

were significant correlates. These are a major contribution to the topic of addressing dietary intake and 

its relationship with the empowerment of women in Timor-Leste given the limited existing knowledge. 

The findings also can provide a baseline for future assessments, and support program design and 

evaluation of their effectiveness. Moreover, this study was the first instance that a Women’s 

Empowerment in Agriculture Index (WEAI) tool has been administered in Timor-Leste, in this case in 

its abbreviated form, serving as a pilot to inform future investigations in such a setting. While the index 

used might be of limited sensitivity in this context to assess nuanced intra-household bargaining 

processes, as most women and men in the study sites reported making decisions jointly, the results of 

the assessment allowed for correlations with dietary outcomes. Thus, the research findings demonstrate 

that the A-WEAI tool has merit in understanding which women’s empowerment domains were 

significant for improved child and maternal diets and that intra-household gender relations can be a 
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contributing factor to dietary quality, particularly control over resources (A3). The research also adds 

significantly to the WEAI and gender relations in agriculture literature in Southeast Asia, an 

understudied region. This investigation has pioneered the administration of another internationally 

validated tool in Timor-Leste, the Food Insecurity Experience Scale (FIES), which is of relevance in a 

context where food security is a pressing challenge.  

8.3.1. Conceptual 

This thesis applied three conceptual frameworks to address the research question, and the 

synergies between frameworks allowed this investigation to achieve insights that would not have been 

reached had I relied on one alone. The findings can also contribute towards refinement of some 

elements of the conceptual frameworks applied.  

The UNICEF framework on the determinants of child and maternal malnutrition (1990) could 

benefit from two refinements in its conceptual diagram, as seen in Figure 2.1 of Chapter 2, when 

applied in the Timor-Leste setting. First, distinguishing maternal from child inadequate dietary intake, 

as the maternal status of this direct cause might affect children’s dietary intake and subsequently, their 

undernutrition. The positive associations between maternal diets and those of their children found in 

this research could justify such distinction, which would further support addressing the current data 

gap on women’s dietary data. Second, explicitly acknowledging the role of women’s empowerment as 

an underlying cause of undernutrition, instead of a basic cause or distal factor. Measures of women’s 

empowerment were found to be positively correlated particularly to maternal but also children’s diets, 

suggesting that inadequate dietary intake could benefit from improvements in the empowerment of 

women and specific domains. The importance of maternal education for nutritional status and 

adequate dietary intake could also be more strongly highlighted in the diagram, shown in Figure 2.1 of 

Chapter 2, given the ample global evidence on their association (Blackstone & Sanghvi, 2018; 

Choudhury et al., 2019; Senarath et al., 2012; Smith & Haddad, 2000) and the results of this investigation. 

These refinements in the UNICEF framework could inform a more targeted approach in the design and 

implementation of future policies and programs aimed at supporting child and maternal dietary 

practices and nutrition outcomes, discussed in Section 8.4. 

For the framework on the pathways between agriculture and nutrition (Gillespie et al., 2019; 

Herforth & Harris, 2014; Ruel & Alderman, 2013), the findings contribute to the widely accepted notion 

that women “are key mediators in the pathways between agriculture inputs, intra-household resource 

allocation, and child nutrition” (Ruel & Alderman, 2013, pp. 538-539). This PhD research supports the 

evidence of the relevance of women’s empowerment as a pathway between agricultural livelihoods and 
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dietary quality, as demonstrated in Figure 2.3 of Chapter 2 (International Food Policy Research 

Institute [IFPRI], 2018).  

For the conceptualisation of women’s empowerment (Kabeer, 1999), as seen in Figure 2.4 of 

Chapter 2, the PhD findings reaffirm that the relational and contextual aspects of empowerment are 

essential for its holistic understanding. While these are well articulated and discussed in the academic 

literature, the importance of situating the empowerment of women within their relational and socio-

cultural setting might not be as well integrated into development discourse and practice, as already 

pointed out by Cornwall (2016). Moreover, investigating the contextual specificity of empowerment 

measures and decision-making processes enables the juxtaposition of emic and etic perspectives, 

elaborated in Chapter 7, to provide a more nuanced understanding of localised perspectives, as the 

thesis qualitative results demonstrate.  

Finally, the results from this PhD research point toward the importance of women’s 

empowerment and their agency for dietary quality outcomes and nutritional security, which is 

consistent with the latest conceptualisation of food security that incorporates agency as a central pillar 

for its achievement, as shown in Figure 7.1 of Chapter 7 (High Level Panel of Experts [HLPE], 2020).  

Thus, applying the three conceptual frameworks enabled this research to build on their 

complementary aspects to adequatedly assess the relationship between child and maternal dietray 

quality and women’s empowerment in agriculture in rural Timor-Leste. 

8.3.2. Methodological 

The investigation of children’s diets in relation to their mothers’ is a novel and valuable 

approach to assess children’s dietary practices, which allows distinguishing between foods accessed by 

the household through the maternal intake from foods given specifically, or not, to children. The 

comparison of child and maternal dietary recalls enabled consideration of foods accessed as opposed 

to utilised among children and/or women. This approach also provided insights into the preferential 

allocation patterns of specific foods.  

The findings from this research have shown the importance and value of applying mixed-

methods when exploring social constructs such as women’s empowerment. Specifically, findings from 

Study 3 (A3) demonstrated how a mixed-methods methodology was useful, and likely necessary, to 

understand the context-specific significance of empowerment and decision-making processes 

regarding nutrition. Mixed-methods are critical to interpreting local understandings of ‘joint decisions’, 

as quantitative results alone would have obviated the nuances that identified men as key actors in assets 



Chapter 8 – Conclusion 

 

240 

and income decisions, which might impact the composition of diets. These findings further 

demonstrate the applicability of a mixed-methods methodology for triangulation purposes. Indeed, the 

dialectical approach applied to explore women’s empowerment in agriculture, where a post-positivist 

perspective was used to collect standardised measures and mixed with a feminist perspective, where 

gender analysis methodologies used quantitative and qualitative methods, enabled the generation of 

objectively measured findings yet attached to context and local meanings. Furthermore, research 

exploring rural women’s views might enable the articulation of their interests and use of their own 

voices to define what empowerment means among this group, which could not only generate rich 

academic insights but also foster empowerment gains through the reflective process. 

8.4. Recommendations for policies and programs 

Based on the findings from this research, key recommendations for future policy and programs 

designed to support nutrition and gender outcomes among rural populations in Timor-Leste and other 

LMIC are provided below.  

Nutrition-specific actions address the immediate determinants of nutrition, such as dietary 

intake and health, for which adequate caregiving is essential (Ruel & Alderman, 2013). The PhD results 

show very low child and maternal achievements in minimum dietary diversity, a predictor of mean 

micronutrient adequacy of diets, particularly among women of reproductive age and children 6-23 

months old. Meeting dietary needs is further compounded by seasonal nutrition insecurity. In order to 

improve these, the following approaches are suggested: 

- Reinforcing optimal infant and young child feeding practices and maternal dietary intake while 

considering seasonal nutritional declines. Patterns of nutritional and food insecurity should be 

assessed at the sub-district level in order to tailor the coverage and timing of interventions. 

- Addressing accessibility of nutrient-dense foods alongside nutrition education and information 

sharing among parents in group settings. Nutrition education and behaviour change 

communication strategies alone are likely to be insufficient to improve dietary quality due to 

limited accessibility of nutrient-rich foods among rural households, such as ASF.  

- Supporting women’s access and utilisation to nutrient-dense foods is highly recommended, for 

example, through supporting diversified household production and widespread market access 

to affordable eggs and unsweetened dairy products. 

- Future national surveys could consider including internationally validated tools like the 

minimum dietary diversity for women (MDD-W) (Food and Agriculture Organization of the 

United Nations [FAO] & FHI360, 2016), which the next Demographic and Health Survey (DHS) 
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will incorporate, and collecting dietary intake data for children 24-59 months old as the Timor-

Leste Food and Nutrition Survey (TLFNS) did in 2013. 

Nutrition-sensitive actions address the underlying determinants of nutrition through a wide 

range of multi-sectoral initiatives that integrate nutrition interventions, such as women’s 

empowerment and agriculture interventions, which define nutrition goals as part of their design (Ruel 

& Alderman, 2013). This PhD research found strong associations between children’s dietary indicators 

and maternal dietary intake and secondary school attainment, an indirect empowerment indicator, as 

well as household production diversity. Empowered women were more likely to provide more diverse 

diets to their children. For mothers, women’s empowerment was an important correlate of dietary 

quality. In order to improve these, the following approaches are suggested: 

- Promoting girl’s education and creating an enabling environment for their secondary schooling 

completion is highly recommended.  

- The following actions are likely to support the empowerment of women: i)Reducing workloads 

through the promotion of time-saving technologies in agriculture and domestic work, such as 

tools for weeding and harvesting, and broad-scale access to water facilities; ii) Enabling women-

led income-generation without increasing workloads, such as by strengthening women’s roles 

in value chains; iii) Promoting the establishment and participation of women in groups; and vi)  

Supporting women’s bargaining power within households through equitable decision-making 

training targeting both spouses.  

Nutrition-sensitive agriculture (NSA) includes homestead food production systems, livestock 

transfer programs, value chains for nutritious foods, biofortification, and irrigation programs (Ruel et 

al., 2018), as well as those applying agroecological and biodiversity strategies (Santoso et al., 2021), that 

incorporate explicit nutrition objectives in their design. Children from households that produced a 

wider variety of food groups were more likely to show better dietary diversity. Certain livestock were 

associated with cultural practices, such as buffalo, goat, and pigs, whereas chicken and fish were 

consumed from own production and/or bought. In order to improve these, the following approaches 

are suggested: 

- Promoting sustainable agriculture diversification strategies to increase the production of 

nutritious foods groups, including livestock and aquaculture to support access to ASF, is highly 

recommended.  
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- Supporting poultry and fish production and access interventions might enable better nutritional 

outcomes and incomes in low-resource settings, particularly important in in-land and remote 

areas where access to markets is more limited. 

Gender-responsive approaches address the needs and priorities of women and men and seek 

to change gender relations (Quisumbing et al., 2014). Applying gender-responsive strategies to 

nutrition-specific and nutrition-sensitive interventions are likely to reinforce one another. Findings 

showed that men have influential power in decisions on the allocation of household resources which 

might affect the composition of diets. In order to improve these, the following approaches are 

suggested: 

- Designing nutrition interventions that include not only women but also men is likely to be more 

effective, such as by targeting men on income management and nutrition behaviour change 

communication efforts. Thus, applying gender-responsive and nutrition-specific or -sensitive 

approaches concurrently, which integrate a gender relations lens, is highly recommended. 

- Reinforcing agriculture extension services that include not only men but also women in the 

provision of inputs, training, and information is likely to better support female farmers and 

household food production.  

Poverty reduction. The socio-economic disadvantage and wealth inequality pervasive among 

rural populations in LMIC is a major determinant of nutritional and dietary outcomes. This research 

was undertaken among smallholders located in the lowest living standard suku, where income poverty 

prevailed. Addressing this could include: 

- Promoting policies and programs that are developed with communities’ input to address 

livelihood vulnerabilities, improve value chains, maintain assets, and support sustainable 

income sources, which are likely to contribute to food security and nutritional outcomes. 

8.5. Future research in rural Timor-Leste and other LMIC 

Future research in Timor-Leste could focus on how to action the findings of this research into 

policy. For instance, the findings from this thesis demonstrated the importance of women’s diets for 

child dietary outcomes. However, at present, nationally representative data on maternal dietary quality 

in Timor-Leste is lacking, and as a result, maternal diets are poorly understood. Future national surveys 

could consider including internationally validated tools like the MDD-W (FAO & FHI360, 2016) and the 

FIES (FAO, 2016), which the DHS and TLFNS are likely to incorporate in their next iteration. 
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Additionally, these surveys and other research could expand data collection beyond children 6-23 

months to include those 24-59 months old in order to gather detailed data on changes in feeding 

practices according to child age and in relation to maternal dietary intake. This research showed that 

the older children’s cohort were more likely to consume more diverse diets compared to the younger 

group as well as received most ASF types in greater proportion than their mothers’. The association 

between children and maternal diets could be further investigated in other contexts and continue 

exploring the suitability of this analytical approach. By assessing maternal dietary indicators in 

associations with children, an overall lack of access to specific food groups can be determined, rather 

than lack of utilisation of certain foods among children alone. Results from this type of analysis would 

lead to more holistic approaches to support children’s improved diets. Additionally, the thesis’ findings 

on ASF sourcing among rural least developed suku showed that meat is often accessed through 

household’s own production as well as the ceremonial economy, while dairy products, fish, and often 

eggs, were purchased. This has implications for future food system and nutrition equity research in 

Timor-Leste, highlighting the need to account for the role of informal food environments and capture 

traditional ASF supply chains among materially poor rural populations. 

Future research in Timor-Leste could also further scrutinise the nature of decision-making and 

explore intra-household bargaining processes, as the finding that identified men as the prevalent final 

decision-makers in assets and income use emerged from geographically bound participants. Assessing 

the generalisability of these results across different districts and social groups, such as rural vs urban, 

would be particularly useful for large-scale programmatic and policy development purposes to support 

equitable gender outcomes across the island. Additionally, such investigations in Timor-Leste could 

benefit from applying the lessons learned in the field-based components of this PhD, as described in 

Appendix A5. Further research could continue to unpack the experiences and interpretations of 

spouses on the “jointness” of their decisions to better understand the relationship between decision-

making participation and women’s empowerment, as already suggested (Acosta et al., 2020; Seymour 

& Peterman, 2018). Moreover, studies exploring the role of women’s empowerment in child and 

maternal dietary quality in Timor-Leste using a food systems lens would contribute to this important 

contemporary approach in research for international development.  

The relationship between women’s empowerment in agriculture and nutrition outcomes in 

Southeast Asia (SEA) remains understudied, as previous research has almost exclusively focused on 

South Asia and Sub-Saharan Africa (Clement et al., 2019; Cunningham et al., 2019; Cunningham et al., 

2015a; Cunningham et al., 2015b; Galiè et al., 2019; Gupta et al., 2019a; Gupta et al., 2019b; Holland & 

Rammohan, 2019; Kulkarni et al., 2019; Larson et al., 2019; Malapit et al., 2013; Malapit et al., 2015a; 
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Malapit & Quisumbing, 2015; Malapit et al., 2019b; Quisumbing et al., 2021; Sraboni et al., 2014; Sraboni 

& Quisumbing, 2018; Yimer & Tadesse, 2015). This PhD investigation fills an important void for SEA. 

Future research could explore the empowerment of women in agriculture and their association with 

dietary practices in other SEA countries to continue building this body of evidence and identify country-

specific impact pathways for policy and programs formulation. Additionally, results from this research 

contributed toward the literature on a regional pattern of gender relations in agriculture among nations 

in SEA, as identified by Akter et al. (2017). Future research could further assess the idiosyncrasies of 

gender relations in agriculture in SEA, a region that produces significant amounts of food and where 

large numbers of small-scale food producers coexist with export-oriented agri-businesses, and where a 

rapid nutrition transition is declining the nutritional quality of diets as well as transforming food 

systems (FAO, 2020). 

Future research using the WEAI or A-WEAI might benefit from exploring different avenues to 

adequately assess gender relations in societies where gender-based inequalities might be less 

pronounced. For example, through exploring the index sensitivity regarding the threshold used, set at 

80% adequacy originally (Alkire et al., 2013), or through assessing scenarios where joint decision-

making is further unpacked to identify bargaining dynamics and nuanced power imbalances. Further, 

qualitative and participatory methods should be incorporated into any WEAI tool and complement 

results with context-specific insights on the processes of women’s empowerment, as suggested Akter et 

al. (2017) and Galiè et al. (2018). These methods are likely to identify social and gender norms that 

inform gender relations in a society, as the findings from Timor-Leste demonstrated. Importantly, 

research participants are the ultimate beneficiaries of the research, in this case the Timorese people, 

whom need to be central to the findings’ interpretation to decolonise research and not perpetuate 

Western views of development. 

Furthermore, while the WEAI was developed to assess the empowerment of women in 

agriculture, its scope might be limited as it excludes important domains regarding strategic life choices 

such as those related to sexual and reproductive health, as well as women’s aspirations and attitudes 

towards women, like those associated with intimate partner violence. As introduced in Chapter 7, the 

recently launched Pro-WEAI version improved the tool by adding indicators of intrinsic agency 

(Malapit et al., 2019a), thus addressing some of the latter concerns, while also providing a qualitative 

protocol (Meinzen-Dick et al., 2019). This revised tool was developed during the write-up stage of this 

thesis, but future research could apply this version in Timor-Leste, particularly among mid-to-long-

term NSA programs that explicitly promote more equitable gender relations.  
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Further, examining the processual nature of empowerment, expressed as “an unfolding, iterative 

process that is fundamentally about shifts in power relations” (Cornwall, 2016, p. 344), would require a 

longitudinal study on the evolution of empowerment measures within a sufficient timeframe for gender 

relations to change. With that purpose, gender transformative approaches (GTA) (Cole et al., 2020; 

Kantor et al., 2017; Njuki & Sanginga, 2013; Quisumbing et al., 2019; Stacey et al., 2019), those that 

address both the fundamental causes and consequences of gender inequality, should be integrated into 

future agricultural research and development interventions. This has been recently exemplified by Galiè 

and Kantor (2016) who used gender analysis to operationalise the design of GTA and evaluated their 

implementation. Importantly, a core characteristic of GTA is the engagement of both women and men 

as key stakeholders in gender transformative change. The findings from this investigation support such 

a notion, which highlighted the importance of the relational nature of empowerment.  

8.6. COVID-19 related impacts 

The year 2020 will be globally remembered as when the COVID-19 pandemic changed the world. 

Whilst Timor-Leste had a relatively minor impact regarding this health crisis during the first year, in 

July 2021 cases have increased to over 10,000 cases and 26 recorded deaths24. Initially, the State of 

Emergency was declared for three months and borders were understandably closed to non-Timorese 

nationals. Moreover, both the Australian Government and CDU have restricted international travel and 

to date (July 2021), international borders remain closed. This situation has impacted my ability to share 

the final results with participating communities, research partners, and relevant stakeholders. 

8.7. Concluding remarks 

Almost fifty years after the Universal Declaration on the Eradication of Hunger and 

Malnutrition (United Nations [UN] General Assembly, 1974), and nine years before the Sustainable 

Development Goals (SDG) 2030 targets, the international community and national groups continue to 

try to mobilise political will and funds to ensure food security as well as address and prevent all forms 

of malnutrition. Despite the frustration that their eradication has not yet been achieved, progress has 

been made particularly in regard to child stunting global reductions (FAO et al., 2020). Nonetheless, it 

is deeply worrisome that in 2019 two billion people or 25.9% of the global population did not have 

regular access to sufficient and nutritious food, which “contribute to increasing the risk of child 

malnutrition, as food insecurity affects diet quality, including the quality of children’s and women’s 

 
24 https://www.worldometers.info/coronavirus/country/timor-leste/ [Accessed 17/07/2021]. 
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diets” (FAO et al., 2020, p. viii). The manuscripts generated from this research add new knowledge on 

how child and maternal dietary quality can be supported in Timor-Leste, a LMIC with a high prevalence 

of food insecurity and undernutrition. Importantly, the findings point toward the significance of 

women’s empowerment and their agency to ensure better quality diets. Agency has recently been 

recognised as a central dimension to conceptualise food security, which supports the underpinning of 

the right to food as a guiding principle (HLPE, 2020). 

The results from this research provide detailed information on the interrelations between diets, 

gender, and agricultural issues among most disadvantaged communities in rural Timor-Leste and have 

the potential to meaningfully inform future policy and programmatic actions targeted at supporting 

rural populations. The research findings point towards nutrition-specific, nutrition-sensitive, and 

gender-responsive recommendations to improve child and maternal dietary quality outcomes in the 

context of agriculture-based livelihoods, and have significantly contributed to advance knowledge in 

these areas from a multi-disciplinary, mixed-methods, and social science perspective. This PhD thesis 

has demonstrated the importance of women’s empowerment as a mediating factor for improved dietary 

quality and revealed how gender relations likely inform food choices in rural Timor-Leste. 

Strengthening equitable gender dynamics in nutrition and agriculture as well as women’s 

empowerment, I believe, is fundamental to improve nutrition and social justice outcomes in this young 

and proud nation. 
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Appendix 1: Timor-Leste research support documents 

A1.1. MAF letter to CDU 
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A1.2. CRS Research collaboration agreement 
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A1.3. MAF letter to Municipal Authorities 
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A1.4. ToR Technical Support Group 
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Appendix 2: Ethical approvals and supporting documents 

A2.1. Menzies School of Health Research, Australia 
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A2.2. Instituto Nasional Saúde (INS), Timor-Leste 
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A2.3. Ethics supporting documents 
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Appendix 3: Maps of selected suku 

A3.1. Maps of the research sites 

The final four suku selected as research sites were:  

 

Figure A3.1. Samalari and Sagadati, Laga (sub-district), Baucau (district) 
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Figure A3.2. Uai Mori and Luca, Viqueque (sub-district), Viqueque (district). Source: 

http://seedsoflifetimor.org/climatechange/maps-of-timor-leste/  

Appendix 4: Data collection tools 

A4.1. Socio-economic, Dietary diversity and production diversity survey 

http://seedsoflifetimor.org/climatechange/maps-of-timor-leste/
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A4.2. Food Insecurity Experience Scale (FIES) survey 
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A4.3. Abbreviated Women’s Empowerment in Agriculture Index (A-WEAI) survey 
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A4.4. Adapted A-WEAI survey comparison English to Tetun 
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A4.5. Semi-Structured Interviews protocol  

A summary of the lessons learnt during the four fieldwork iterations is presented in Table 8.1. 

These with practical reflections aim to support future research and researchers conducting fieldwork 

in rural Timor-Leste. 

Table 8.1. Main lessons learnt during tools pre-test and fieldwork to support future research and 

researchers 
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Appendix 5: Lessons learnt in the field 
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Appendix 6: Instrumental variables procedures 

A6.1. Instruments selection 

The Instrumental Variables (IV) selection process draws from the literature (Malapit et al., 2013; 

Sraboni et al., 2014; Yimer & Tadesse, 2015) and adapts suitable measures to the Timorese context.  Given 

that each empowerment measure might be influenced by different factors, I defined specific 

instruments for each potential endogenous regressor. 

To identify the women’s empowerment aggregate score (Model VIII) and the intra-household 

empowerment gap (Model IX), I used context-specific aspects of gender norms that can reflect a 

woman’s relive status in Timor-Leste, such as whether she identifies the head of the household as her 

father-in-law, father or husband, where decreasing levels of autonomy are expected. Instruments 

identified are summarised next. A) a head of household index, anticipated to reflect lower women’s 

autonomy through lower values; B) the age difference between husband and wife, whereby a larger 

difference is assumed to indicate lower levels of women’s decision-making power in Timor-Leste, as 

found in other LMIC (Smith et al., 2003); C) the household distance to the weekly regional markets 

(through household’s GPS coordinates recorded after interviews), which might reflect the workload 

intensity of women and their degree of isolation form other community members (Malapit et al. 2013), 

as well as level of access to information and services; D) the female Autonomy in Decision-Making 

Index (ADMI)25 at suku-level (WB, 2019b), a proxy for community social norms on gendered decision-

making.  

To identify selected individual empowerment indicators, I attempted to measure suku-level 

community norms when specific indicators were not available by applying the leave out means, which 

measures the average village-level of that indicator minus the observation in consideration, the index 

mother (Yimer & Tadesse, 2015). The sample was collected in four suku. For Model VI, women’s 

workload was instrumented by E) the leave out means of hours spent in unpaid and paid work, as well 

as the time to the nearest potable water source in minutes. For Model V, group membership was 

instrumented by F) the leave out means of group active membership, as well as the proportion of 

women participating in a group at suku-level. For Model III, decisions on credit was instrumented by 

 
25 The Autonomy in Decision-Making Index (ADMI) within the household is based on whether adult females can 
make decisions about their own health care, major purchases, and visits to friends and relatives (WB 2019:3). The 
report links data from the 2015 Census with the 2014 Survey of Living Standards and the 2016 Demographic and 
Health Survey.  
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F) the leave out means of decisions on credit, as well as the suku-level number of credit sources. 

Instruments were expected to be independent from food groups’ intake. 

To identify production diversity, I accounted for distinct agriculture profiles due to climatic 

variations yet exogenous to nutritional outcomes. Next, these are described. 1) GPS-recorded household 

altitude as a proxy for agro-ecological zone; 2) annual rainfall average at two district-level points 

according to household altitude between 1952-1974 using the most complete datasets available ; and 3) 

maximum and 4) minimum temperatures for the period 2012-2014 (Seeds of Life [SoL], 2014). These 

parameters were anticipated to influence production diversity while lacking association with dietary 

choices. 

A6.2. Calculation of instrumental variables 

This section provides further analytical detail on the definition and calculation of some 

instrumental variables used, after which, these were merged with the Stata cleaned dataset. 

A6.2.1. Distance to markets 

To calculate distance from households to the weekly regional market, I used household GPS 

coordinates recorded after the survey and defined a market for each hamlet after consultation with local 

facilitators (Table A6.1). Market locations were identified through GPS coordinates captured via the 

tablet software KoboToolbox (Harvard Humanitarian Initiative). Then, I used GeoDataSource26 to 

determine the distance between the corresponding market GPS coordinates and each household and 

recorded the distance in kilometres for each respondent in the MS Excel database.  

  

 
26Geo Data Source, Accessed on 31 January 2020. https://www.geodatasource.com/distance-calculator  

https://www.geodatasource.com/distance-calculator
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Table A6.1 – Village, hamlet and corresponding regional market with GPS coordinates 

Suku (village) Aldeias 
(hamlet) 

Market Market 
latitude 

Market 
longitude 

Location 

Sagadati  All Mercado 
Municipal Laga 

-8.505425 126.620750 https://goo.gl/maps/ 
NP1PzZziuu3qnMLq8  Samalari 

(inland) 
Dessagua 
Lalulai 
Sorogua 
Samalari A 

Samalari 
(seaside) 

Sauataisi 
Lualari 

Laga 1 -8.473845 126.5965 https://goo.gl/maps/ 
hHb346EAU6MBf8zw8  

Uai-mori 
(mountain)  

Lulei 
Uaibubo 
Uma-Bo'o 
Uma-Liurai 

Mercado 
Municipal 
Venilale 

-8.64326 126.3786 https://goo.gl/maps/ 
s8VbQ7KiLVZ8G66YA  

Uai-Mori 
(river) 

Mea-Uai 
Uatulesu 
(Craras) 

Bibileo -8.922882 126.2768 https://goo.gl/maps/ 
M9V8Lndr5G84Mx1DA  

Luca  
(East) 

Canlor 
Iramer (A-B-
C) 
Uma Lor 

Luca  
(West)  

Uma Boot 
(A-B) 

Relokasi -8.93113 126.1561 https://goo.gl/maps/ 
m3hoSk6rWbhtA1r47  

A6.2.2. Annual average for rainfall, maximum and minimum temperature 

Data included were selected based on completeness and comparability with study sites’ 

geographical location and altitude (Table A6.8.2). Annual rainfall averages were obtained from long-

term datasets during the Portuguese colonisation, comprising 1952 to 1974, available through the 

formerly named Timor-Leste Ministry of Agriculture, Forestry and Fisheries (MAFF) (2004) . Annual 

maximum and minimum average temperatures were sourced from Seeds of Life (2014) datasets, 

comprising 2012 to 2014, available through their website27. In these datasets, yearly rainfall data were 

often not complete, and decided to use the longer-term rainfall range. I recorded these parameters for 

each respondent in the MS Excel database, according to hamlet of residence. 

  

 
27 http://seedsoflifetimor.org/climatechange/climate-data/ 

https://goo.gl/maps/%20NP1PzZziuu3qnMLq8
https://goo.gl/maps/%20NP1PzZziuu3qnMLq8
https://goo.gl/maps/%20hHb346EAU6MBf8zw8
https://goo.gl/maps/%20hHb346EAU6MBf8zw8
https://goo.gl/maps/%20s8VbQ7KiLVZ8G66YA
https://goo.gl/maps/%20s8VbQ7KiLVZ8G66YA
https://goo.gl/maps/%20M9V8Lndr5G84Mx1DA
https://goo.gl/maps/%20M9V8Lndr5G84Mx1DA
https://goo.gl/maps/%20m3hoSk6rWbhtA1r47
https://goo.gl/maps/%20m3hoSk6rWbhtA1r47
http://seedsoflifetimor.org/climatechange/climate-data/
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Table A6.8.2 – Annual average rainfall from 1952-1974, and average maximum and minimum temperature 

from 2012-2014 in comparable district weather stations to the study sites 

Suku Aldeias Rainfall 
(mm) 

Weather 
station1 

Maximum 
temp. 

Minimum 
temperature 

Weather station2 

Sagadati All 1,728 Quelicai 28.4 18.6 Darasula, Baucau 
(690m) 

Samalari 
(inland) 

Dessagua 
Lalulai 
Sorogua 
Samalari A 

Samalari 
(seaside) 

Sauataisi 
Lualari 

770 Laga 

Uai-mori 
(mountain) 

Lulei 
Uaibubo 
Uma-Bo'o 
Uma-Liurai 

1,948 Ossu 26.1 18.9 Ossu, Viqueque 
(667m) 

Uai-Mori (river)  Mea-Uai 
Uatulesu 
(Craras) 

1,577 Viqueque 32.1 22.6 Bahalara-Uain, 
Viqueque (21m) 

Luca All 

1 Source: MAFF (2004). Data available for Quelicai ranges from 1957-1974. 

2 Source: SoL (2014). Data included range from 2012 to 2014.  

A6.3. Instrumental Variables testing 

After excluding highly influential outliers (n=5) and plotting raw data to assess data trends, I 

modelled each endogenous regressor (explanatory variables) individually with the identified set of 

instruments for the outcome variable, including selected control variables and those essential to the 

data structure28. I used the IV regression technique of Generalised Method of Moments (GMM) because 

it is suitable for data that violates the assumption that the errors are independent and identically 

distributed (StataCorp, 2019a), enabling greater data flexibility when compared to the Two Stage Least 

Squares (2SLS) method. For each endogenous regressor, I undertook three post-estimation tests to 

assess the validity of the instruments (significant level to pass the test and Stata command in brackets). 

First, I determined if the endogenous regressors were in fact exogenous (P < 0.05, estat endogenous), if 

exogenous then the model residuals would not be correlated with the putative endogenous regressor. 

The null hypothesis establishes that variables are exogenous, and if non-significant then there is no 

need for IV regression and Ordinary Least Squares (OLS) should be used instead. The C statistic 

reported is the difference-in-Sargan (StataCorp, 2019a). Second, tested for the instruments’ relevance, 

 
28 These included child age/ mother age, maternal education, wealth index, as well as livelihood zone and district. 
Example of instrumental variable regression command:  
ivregress gmm DDS_c child_age i.mother_edu i.tertile_wi i.zone i.district (emp_score = head_hh age_dif 
km_mark admi), first base 
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i.e. if sufficiently correlated with the included endogenous regressor (P < 0.05), estat firststage). Among 

the results, R squared was considered as higher values indicate stronger instruments. Third, using the 

Hansen’s J statistic X2 test I assessed the lack of correlation between the instrument variables and 

regression residuals (P > 0.05, estat overid) (StataCorp, 2019a). This test is appropriate when the number 

of instruments exceed the number of endogenous regressors. Results are shown in Table A6.8.3 (A, B, 

C).  

Table A6.8.3 – Instrument assessments process applied to measures of women’s empowerment in 

agriculture (A, B) and agriculture production diversity (C) in the Timor-Leste pilot (n=156) 

A. 
 
Instruments assessment 
process 
DDS / DDS-W: 

Instrumental variables tested concurrently for 
women’s empowerment aggregate indicators (Models VIII and XI) 

Aggregate empowerment (5DE) Intra-household empowerment gap 

A. 
Head 
HH 

index 

B.  
Age  

difference 

C.  
Distance  

to market 

D.  
ADMI 

A. 
Head 
HH 

index 

B.  
Age 

difference 

C.  
Distance to 

market 

D.  
ADMI 

First-stage regression .379 / 
.368 

.198 / .208 .132 / .127 
.597 / 

.693 
.428 / 

.445 
.615 / .660 .119 / .128 

.331 / 
.394 

Post-estimation tests:   

Endogeneity with 
outcome 

.178 / .140 
No 

.064 / .038 
No / Yes 

Correlation with 
endogenous regressor 

. 042 / .066 
Yes / No 

.075 / .109 
No 

Error independence .051 / .005 
No 

.177 / .080 
Yes 

Final decision  
(passed all tests) 

Rejected Rejected 
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B. 
 
Instruments assessment 
process DDS / DDS-W: 

Tested instrumental variables for 
women’s empowerment selected individual indicators  

(Models VI, V, III) 

Workload Group membership Decisions on credit 

E.  
LoM 

workload 

E.  
Time to 
water 

F.  
LoM groups 

F.  
% women  

group suku 

G.  
LoM credit 

G.  
# credit 
sources 

suku 

First-stage regression .009 / .006 .118 / .141 <.001 / <.001 <.001 / <.001 <.001 / <.001 <.001 / <.001 

Post-estimation tests    

Endogeneity with outcome 
.667 / .365 

No 
.429 / .456 

No 
.507 / .904 

No 

Correlation with 
endogenous regressor 

.001 / .001 
Yes 

<.001 / <.001 
Yes 

<.001 / <.001 
Yes 

Error independence 
.054 / .504 

Yes 
.107 / .449 

Yes 
.245 / .809 

Yes 

Final decision  
(passed all tests) 

Rejected Rejected Rejected 

Note: DDS = dietary diversity score children; DDS-W = dietary diversity score women; HH = household; 

ADMI = autonomy in decision-making index; LoM = leave out means. 

Data show P value for DDS children/ DDS-W, first stage Instrumental Variable regression and post-

estimation tests. 

C. 
 
Instruments assessment 
process DDS / DDS-W: 

Tested instrumental variables for 
Agriculture production diversity measures 

Production diversity index (PDI) Agriculture species richness (ASR) 

1.  
HH altitude 

2.  
Annual 
rainfall 

3.  
Max. 

Temp. 

4.  
Min. 

Temp 

1.  
HH altitude 

2.  
Annual 
rainfall 

3.  
Max. 

Temp. 

4.  
Min. 

Temp. 

First-stage regression   .878/ .892 
  <.001/ 
<.001 

   .642/ .733   .861/ .791  .193/ .163   .074/ .069   .080/ .098   .205/ .227 

Post-estimation tests   

Endogeneity with 
outcome 

.477 / .447 
No 

.451 / .865 
No 

Correlation with 
endogenous regressor 

<.001 / <.001 
Yes 

<.001 / <.001 
Yes 

Error independence 
.634 / .364 

Yes 
.267 / .165 

Yes 

Final decision  
(passed all tests) 

Rejected Rejected 

Note: DDS = dietary diversity score children; DDS-W = dietary diversity score women; HH = household. 

Data show P value for DDS children/ DDS-W, first stage Instrumental Variable regression and post-

estimation tests. 

The results indicate that none of the instrument satisfied all the required conditions for the 

instrument to be informative, relevant, and valid. Nonetheless, undertaking this process also 
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highlighted that some variables initially considered as instruments could, in fact, be covariates due to 

their association with the dietary diversity outcomes not explained by the putative endogenous 

regressor. Specifically, distance to market and age difference were included in the suite of control 

variables used in the final regression model. Therefore, I proceeded with OLS. We undertook a range 

of model diagnostics through multiple post-estimation commands, in italics. First, assessed for better-

fitting models via Akaike’s information criteria -estat ic. Second, tested for collinearity (variance 

inflation factors for the independent variable -estat vif) and for heteroskedasticity (Cameron & Trivedi's 

decomposition of IM-test -estat imtest; Breusch-Pagan / Cook-Weisberg test for heteroskedasticity -

estat hettest). Third, predicted Studentized (jackknifed) residuals (-predict studres, rstud; predict 

pred_OLS; scatter studres pred_OLS; qnorm studres) and Cook's distance (-predict cook, cooksd; sum 

cook; scatter cook studres). Lastly, estimated margins of response for linear predictions were assessed -

margins; marginsplot.
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