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Abstract 

In Indonesia and other countries, populations of a number of indigenous chicken 

breeds that form part of global animal genetic resources (AnGR) are in decline and some are 

already extinct. A lack of detailed information and understanding about the risk status and 

values of indigenous chicken breeds hinders conservation efforts. This research makes 

recommendations for developing conservation strategies for indigenous chicken breeds in 

Indonesia in the context of three case-study breeds on the island of Java.  

The research was designed to provide information and understanding about (i) 

the risk status of the case-study breeds, (ii) their production systems, and (iii) the financial 

incentives for their keepers. Via a mixed-methods approach, the study used quantitative 

research as the primary method and qualitative research as the supporting method. Face-

to-face interviews with keepers, interviews with key informants, semi-structured interviews 

with experts and focus-group discussions (FGDs) with keepers were conducted to gather 

quantitative and qualitative data.  

The research found that the case-study breeds are at risk of extinction; hence, it 

calls for conservation efforts. It also showed that semi-intensive production systems 

predominate and that the breeds make important socio-cultural contributions to keepers’ 

livelihoods. However, the research discovered challenges in maintaining the sustainable use 

of the breeds regarding input supplies, chicken health and breeding management. The 

research further identified that keepers may be motivated to commit to keeping (more) 

indigenous chickens by financial incentives. 

The findings make a significant contribution by providing information about the 

current risk status of indigenous chicken breeds in Java. The study emphasises the need for 

technical intervention in production systems to maintain sustainable use of the breeds 

through strengthening input supplies, veterinary services and disease control as well as 

providing breeding programmes. In addition, keepers’ commitment to indigenous chicken 

breeds may be enhanced by providing them with financial incentives. 
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1 Introduction 

This chapter describes the problem statement that underpins the research 

questions and hypotheses of the study. It also provides the contribution of the research and 

the thesis structure. 

1.1 Problem Statement 

The populations of indigenous chicken breeds1  in Indonesia are assumed to be 

in decline (Diwyanto & Prijono 2007) to the extent that many of them are deemed to be at 

risk of extinction and some are already extinct (Susanti et al. 2007, 2008). However, reliable 

population data that allows risk classifications for indigenous chicken breeds are not 

available and/or incomplete. This situation is symptomatic of global animal genetic 

resources (AnGR) both in terms of the decline in species and/or breeds and a lack of data 

(Food and Agriculture Organization (FAO) 2007b).   

The loss of AnGR globally is driven by a number of factors—in particular, 

economic development and government policies (Delgado et al. 1999; Seré et al. 2008). For 

example, the Indonesian government issued a policy for promoting exotic chicken-breed 

industries in 1970 to enhance protein self-sufficiency and affordability in the context of 

economic development and population growth. It started to subsidise imported feed to 

support the poultry industry (Yusdja et al. 2004). This led to the intended large increase in 

the poultry population but an inadvertent consequence of the policy, was that exotic 

chicken breeds2 became dominant in Indonesia (Yusdja & Winarno 2009). Utilisation of 

                                                             

 

 

1
 Indigenous breeds are also termed as autochthonous or native breeds and originating from, adapted to and 

utilised in a particular geographical region, form a subset of the Locally adapted breeds (Ingrassia et al. 2005, p. 
139) 

2
 Exotic breeds are maintained in a different area from the one they were developed and including breeds that 

are not locally adapted (Ingrassia et al. 2005, p. 139) 
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indigenous chicken breeds was reduced and, as a result, the policy likely caused a decline in 

the populations of many indigenous breeds and the extinction of some breeds. 

Indigenous chicken breeds are a national resource and make a significant 

contribution to food security and the livelihoods of people in rural areas (Director General 

of Livestock Services 2003). They also perform social and cultural functions in particular 

Indonesian communities (Iskandar et al. 2004). Active conservation strategies may be 

required to prevent the loss of indigenous chicken breeds. However, the lack of detailed 

information and understanding about their risk status hinders the development of 

conservation programmes. Knowing whether a breed is at risk of extinction is critical as it 

makes a case for conservation efforts (Simianer 2005). This research will help to close the 

data gap for three indigenous chicken breeds endemic to Java. 

Conservation of AnGR can be done through in-situ and ex-situ conservation (FAO 

2007b; Gibson et al. 2006; Wooliams et al. 2008). As the keepers of AnGR are de facto 

conservation agents, in-situ conservation is preferable (FAO 2012c). Further, in-situ 

conservation is more effective and efficient in circumstances where the species and/or 

breeds at risk fulfil a commercial role (Gibson et al. 2006; Rege 2003) and/or maintain the 

cultural values of particular communities (Notter 2005; Rege 2003; Zander 2006). 

The design of suitable or appropriate in-situ conservation requires knowledge of 

the circumstances (production system) under which the indigenous chicken breeds are 

being kept (Zander 2006), and the values that keepers attribute to them (Wollny 2003; 

Zander 2006). This research will deliver this information for the breeds under investigation 

and generate generic lessons for the conservation of AnGR. 

1.2 Research Questions and Hypotheses 

This research aims to provide information and understanding to support the 

conservation of indigenous chicken breeds in Java. It is developed to attain three bases of 

information and understanding: (i) the risk status of the case-study breed; (ii) the 

production system of the case-study breeds (and other factors associated with it), and the 

technical support that can be provided to keepers; and (iii) the amount of financial 

incentives that might be required to safeguard the existence of the breeds in the future. 
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To achieve its aim, the research first provides an estimation of the risk status of 

the case-study breeds. It tests whether the three chicken breeds, which were chosen as case 

studies because of their assumed ‘at risk’ status, are indeed at risk of extinction. The 

relevant key research question is: 

1. Are the case-study breeds at risk? 

To answer this first question, three hypotheses are tested: 

 H10: Pelung chickens are ‘not at risk’; H11: Pelung chickens are ‘at risk’ 

 H20: Sentul chickens are ‘not at risk’; H21: Sentul chickens are ‘at risk’ 

 H30: Kedu chickens are ‘not at risk’; H31: Kedu chickens are ‘at risk’. 

Second, the thesis responds to the next research questions in order to inform 

the design of potential in-situ conservation programmes. The premise used is that 

conservation programmes for the case-study breeds might require technical 

intervention/support through their production systems as well as financial incentives to 

motivate the keepers to maintain the breeds. 

In designing an in-situ conservation programme for AnGR, the production-

system characteristics under which the breeds live and produce need first to be analysed 

(Rege & Okeyo 2006). Livestock production can be viewed as a system because it involves 

complex interlinkages with the human environment (socio-economic and cultural) and 

physical environments (Gondwe & Wollny 2007; Jahnke 1982). Hence, the design of an in-

situ conservation programme needs to be informed by the cultural, social, economic and 

physical production environments in which the breeds are kept. 

Although the keepers are likely to have a good understanding of their breeds 

(e.g., breed characteristics) and of some aspects of management in their production 

systems (indigenous knowledge and methods), they may require technical knowledge 

regarding factors such as veterinary treatment and the management of the breeding 

programme (Abdelqader et al. 2007; Gondwe & Wollny 2007; Henning et al. 2007; Okeno et 

al. 2012; Zander 2006). The keepers may also find it difficult to appreciate that the breed is 

threatened, given that some genetic resources may appear to be abundant locally even 

when they are threatened on a national level. Therefore; technical intervention might be 

required to support the keepers in maintaining the case-study breeds. 
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The following key research question and supporting questions have been 

developed to gain an understanding of the current production systems of the case-study 

breeds: 

2. What are the characteristics of the production systems of the case-study breeds? 

i. What are the main features of and other factors associated with the 

production system of the case-study breeds? 

ii. What are the breed characteristics of the case-study breeds? 

iii. What are the production objectives of the case-study breeds? 

iv. How does the production system influence in-situ conservation action and 

what type of support can be provided to keepers in the quest to safeguard 

the existence of the breeds in the future? 

Given that economic factors may be assumed to be the core of the indigenous 

chicken breeds’ decline, the economic contribution of the breeds to the keepers’ livelihoods 

is explored. Like much agro-biodiversity, AnGR are quasi-public goods because they are 

private as well as public goods (Roosen et al. 2005; Scarpa et al. 2003). As private goods, 

AnGR provide benefits to their keepers through, for example, food and income, while as 

public goods, AnGR provide benefits to society through, for example, genetic diversity, 

which is an asset for the future (Cuc et al. 2011; Faustin et al. 2010). The supply of AnGR is 

largely determined by private (keeper) decisions; if keepers find more beneficial 

alternatives, they may abandon the AnGR breeds. To make indigenous chicken production 

more economically viable, and therefore maintain the social benefits of AnGR, financial 

incentives may be required to compensate keepers for the potential loss of benefits derived 

from alternatives (Pattison et al. 2007; Zander et al. 2009). Therefore, the next key question 

is: 

3. Would financial incentives for keeping/breeding indigenous chicken breeds convince 

keepers to commit to maintaining the breeds in the future? How much incentive would be 

required for keepers to commit to participating in conservation programmes? 
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1.3 Contribution of the Research 

This research contributes to an improved understanding of the risk status of 

indigenous chicken breeds in Java. It also examines keepers’ current production systems, 

exploring opportunities for maintenance and/or interventions that could assist in 

safeguarding indigenous chicken breeds in the future. The research also elicits the economic 

values attributed to indigenous chicken breeds by their keepers. It provides insights into the 

current value of indigenous chickens to their keepers.  

The study contributes to research about the conservation and management of 

AnGR in developing countries. In particular, it fills the gap in studies about risk status and 

economic valuation. By providing information regarding the loss of AnGR in developing 

countries, it has the potential to contribute to conservation of AnGR on a global scale. 

1.4 Thesis Structure 

The study is structured in nine chapters. Chapter 2 presents the relevant 

conceptual and data context of the study. It explains the importance and the current risk 

status of AnGR globally. It also describes the causes of AnGR loss globally, focusing on the 

factors that cause the loss of indigenous chicken breeds in Indonesia. The chapter justifies 

why knowledge of production systems and economic values is important for the design of 

conservation strategies for AnGR. 

Chapter 3 describes the research methodology. It outlines the research 

framework/paradigm and details the empirical and analytical methods used in a generic 

sense. It is important to note that the methodological detail has been combined with the 

resulting data analysis with the objective of matching the organisation of the thesis with the 

conceptual flow of the story that it tells. 

Chapter 4 provides socio-demographic profiles of the respondents. It also 

compares and contrasts the respondents’ profiles by case-study breeds. 

Chapters 5 to 7 are the empirical chapters of the thesis. Each of these chapters 

describes and interprets the results. Chapter 5 describes the methodology of developing 

specific variables and criteria of the risk of extinction by which the risk status of the 
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indigenous chicken breeds in Java can be estimated. Chapter 6 explains the main features of 

the production system, population size and breeding system as well as the breed 

characteristics and production objectives of the case-study breeds. It describes the market 

activities and organisation of farmers. It then interprets the results to determine the 

constraints and opportunities of the production system of the case-study breeds. Chapter 7 

provides the results for the estimations of keepers’ willingness to participate in indigenous 

chicken conservation programmes. It explains and interprets the results from the two 

models, including the amount of payment that should be provided in conservation 

programmes. 

Chapter 8 contains a discussion of the methodology and results of the research. 

It defends the methodological validity of the results but also reveals some limitations of the 

methodology, and the specific methods used and their implementation in this research. It 

then highlights the relevance of the results for the development of conservation or 

management strategies for each case-study breed. 

Chapter 9 draws conclusions from the research and stipulates a number of 

recommendations for action by government, non-government organisations (NGOs) and 

farmers that have the potential to aid the conservation of indigenous chicken breeds in Java 

in particular and in Indonesia in general. The chapter concludes with recommendations for 

further research. 
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2 Conceptual Perspective, Data Context 

and Case-study Background 

This chapter provides the necessary conceptual and data context to support the 

research, which is founded on the premise that indigenous chickens in Indonesia warrant 

conservation because of their unique genetic potential (Sulandari et al. 2007a), and their 

contribution to the livelihood of people in rural areas as well as to their socio-cultural lives 

(Director General of Livestock Services 2003). Despite their value, these indigenous chickens 

are in danger of extinction (Diwyanto & Prijono 2007; Susanti et al. 2007, 2008). 

This chapter has four sections. Sections 2.1 to 2.3 provide conceptual and data 

context while Section 2.4 explains the case-study background. Section 2.1 begins with a 

discussion about the importance of AnGR, with particular focus on the socio-cultural role 

they play in the lives of people and communities in developing countries. Then, it looks at 

the current status and causes of loss of AnGR. It proposes that economic development and 

poor government policy through, for example, promoting a small range of specialised exotic 

breeds, are the main threats for AnGR existence. 

Section 2.2 compares conservation strategies that encompass in-situ and ex-situ 

methods. It also describes the importance of community involvement and the role of 

breeding strategies in conservation programmes. 

Section 2.3 examines the role of economic valuation in supporting the 

conservation of AnGR. It discusses the concept of total economic value in the context of 

AnGR and how certain types of use as well as non-use values may not be captured by the 

market. It discusses why some indigenous breeds may consequently be deemed 

unprofitable by farmers, the impact that this can have on their conservation status and the 

subsequent need to design conservation interventions. In addition, the reasons for carrying 

out economic valuation of AnGR are identified, and an overview is provided of the potential 

methods that have been developed to undertake such valuation. These methods are further 

illustrated through a review of AnGR economic valuation applications with a view to 

orienting the methodological approaches to be used in this research. 
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Section 2.4 describes the situation of the poultry industry in Indonesia, and the 

policies and programmes for chicken conservation that have been implemented by the 

Indonesian government. It describes how chicken breeds in Indonesia are classified and 

introduces the three case-study breeds used in this study. 

2.1 Animal Genetic Resources 

AnGR are a part of biodiversity,3 which refers to 

those animal species that are used, or may be used, for food production and agriculture,4 
and the populations within each (FAO 2007b, p. 339). 

Domestication of AnGR was begun about 8000 to 10,000 years ago, mostly in the 

Middle East and Asia (Mignon-Grasteau et al. 2005, p. 4). Animals were domesticated for 

food sources and labour. Sheep and goats were the first domesticated species (Mignon-

Grasteau et al. 2005, p. 4), while chickens were domesticated later in Asia (Akishinonomiya 

et al. 1994, p. 12509).  

Since their domestication, AnGR have been bred and adapted to meet people’s 

needs and specific environmental and farming conditions. This process has formed 

symbiotic relationships between humans and AnGR by integrating animal-management 

systems into cultural life (Hodges 2006). For example, the Navajo-churro sheep in Northern 

America (Bixby 2007) was of Spanish origin. Introduced over 400 years ago, it was 

considered the oldest North American livestock. The interaction between the nomadic 

Navajos and this sheep resulted in the dependency of the community on this breed not only 

for food and economic needs but also for artistic creativity and spiritualism (Bixby 2007). 

                                                             

 

 

3 The Convention on Biological Diversity (CBD) provides the following definition for diversity: ‘the variability 
among living organisms from all sources including, inter alia, terrestrial, marine and other aquatic ecosystems 
and the ecological complexes of which they are part; this includes diversity within species, between species and 
of ecosystems’ (CBD 1992, p. 3). 

4 Fish are excluded because their management requirements and breeding techniques are very different (FAO 
2007b, 339). 
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The adaptation of AnGR to local conditions also results in the evolving of 

different breeds (Hodges 2006, p. 201). Among AnGR, chickens have the greatest variability 

of breeds (Groeneveld et al. 2010, p. 13; Tixier-Boichard et al. 2009, p. 273). Chicken breeds 

include unselected indigenous chickens, selected fancy chickens, and experimental and 

commercial lines (Groeneveld et al. 2010, p. 13). These breeds constitute the genetic 

resources of chicken species. Unselected indigenous chicken breeds represent the highest 

genetic variability, especially in comparison with commercial lines (Groeneveld et al. 2010, 

pp. 13-14). 

2.1.1 Importance of Animal Genetic Resources 

AnGR contribute significantly to humankind through the production of food, 

such as meat, eggs and dairy products, and non-food items, such as hides, feathers and 

manure. Approximately 30 to 40% of the total value of global food and agricultural 

production is derived from animal products (Ingrassia et al. 2005, p. 4). Milk, meat and eggs 

currently provide around 13% of the energy and 28% of the protein consumed globally; in 

developed countries, this rises to 20% and 48% respectively (FAO 2009, p. 140 & 145). AnGR 

are a significant global asset with a production value of at least AU $1.4 trillion (Thornton 

2010, p. 2853). 

AnGR are essential to the livelihoods of the poor as they increase the 

productivity of mixed-farming activities and provide food as well as revenue (FAO 2009). 

The number of poor people who depend on AnGR for their livelihoods is not certain (FAO 

2009); however, it is estimated that 987 million, or about 70% of the world’s rural poor 

(Livestock in Development 1999, p. 16) or 1.4 billion ‘extreme poor’,5 depend on AnGR (FAO 

2009, p. 33). It is also estimated that more than 70% of rural households in Africa and up to 

62% of rural households in Bangladesh keep livestock (FAO 2009, p. 34). In addition, AnGR is 

closely linked to populations’ religious and socio-cultural lives (Branckaert & Gueye 1999). 

                                                             

 

 
5
 The ‘extreme poor’ are defined as those with consumption of less than US$1.25 per person per day, measured 

in constant 2005 purchasing power (FAO 2009, p. 33). 
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For example, goats are used in Moslem religious ceremonies, while pigs are required for 

Chinese ancestral worship and traditional ceremonies (FAO 2012b). 

The poultry industry is considered to be the fastest developing global AnGR sub-

sector (FAO 2009; Hoffman 2009; Mack et al. 2005). Poultry encompasses domesticated 

fowl and birds that are kept for meat and egg production. It includes chickens, turkeys, 

ducks, geese, ostriches, quails, pheasants, guinea fowls and peafowls (Al-Nasser et al. 2007, 

p. 285). Between 1970 and 2005, world poultry meat and egg production increased faster 

than that of beef and veal or pig meat, and developing countries surpassed developed 

countries in the production of poultry products by contributing 55% of global poultry meat 

and 68% of global egg production (Windhorst 2007, p. 586). 

Chickens dominate the global poultry meat market, contributing 86.4% of the 

market in 2005, while turkeys account for about 6.4%, ducks 4.2%, geese 2.9% and the 

other poultry combined 0.1% (Windhorst 2007, p. 596). Chickens are considered one of the 

‘big five’ species in the world based on population number alongside cattle, sheep, goats 

and pigs. FAOSTAT (2005, as cited in FAO 2007b, p. 29) reported that there are nearly 17 

billion chickens in the world, half of which are in Asia. The remainder are in Latin America 

and the Caribbean (about 25%), Europe and the Caucasus (13%) and Africa (7%). 

Subsistence farmers in developing countries keep poultry not only for food 

production but also for a range of social, religious and/or cultural reasons (Hoffman 2005). 

Poultry provides animal protein through meat and eggs for the family. They can be sold for 

cash or bartered to meet essential family needs such as medicine, clothes and school fees 

(Alders 2004, p. 7; Alders & Pym 2009, p. 182). As an asset, chickens can easily be changed 

into cash. In addition, poultry produce manure that is richer in nitrogen, phosphates and 

potash than ruminant manure, and used for vegetable gardening and other crop production 

(Ekune et al. 2000, p. 15; Muchadeyi et al. 2004). 

Chickens are the most common poultry used in culture and religion (Aho 2004). 

Some species and breeds in particular are used in special festivals and traditional 

ceremonies. For instance, pure black and white chickens are preferred for religious 

ceremonies in Chad, while in Mozambique, chickens with curled feathers are popular with 

traditional healers (FAO 2007b, pp. 92-93). Pelung chickens are raised as singing chickens in 

West Java (Muladno 2008, p. 10; Sulandari et al. 2007b, p. 62), while Cemani chickens serve 
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cultural-religious purposes for Javanese people in Central Java, Indonesia (Sulandari et al. 

2007b, pp. 49-50). Cemani chickens are sacrificial animals used to avoid bad luck (Sulandari 

et al. 2007b, p. 49). Similarly, in Africa, black cocks are sacrificed to obtain protection from 

evils such as diseases and war (Guèye 2007, p. 392), while a white cock is used when 

community members want to thank their god. Farmers in Zimbabwe give chickens as gifts or 

tokens of appreciation for services rendered (Muchadeyi et al. 2004). In addition, traditional 

healers use chicken feathers for special clothes such as skirts, hats and pillows (Mapiye et al. 

2008, p. 1681). 

2.1.2 Risk Status of Animal Genetic Resources 

AnGR have declined rapidly over the last 50 years (Barker 1999, p. 35; Barker 

2001, p. 589). Globally, AnGR comprises more than 7,500 breeds (approximately 5,500 

mammalian and 2,000 avian breeds) (FAO 2007b, pp. 31-43). Table 1 reports that in 2006, 

1,487 of reported breeds (or 20%) were classified as being ‘at risk of extinction’. Among 

domesticated species, chickens have by far the highest number of breeds at risk globally. 

However, of the total number of chicken breeds reported, 493 breeds are classified as 

‘unknown’.6 The missing population data is a major weakness in the current monitoring of 

breed erosion (FAO 2007b). The status of AnGR, particularly in developing countries, is 

poorly understood, and the loss of indigenous breeds is difficult to quantify (Hiemstra et al. 

2006). 

                                                             

 

 
6
 An ‘unknown’ breed is a breed that has no risk classification because of lack of population data (FAO 2007b). 
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Table 1: Risk status of the world’s mammalian and avian animal genetic resources, by species 

 

Source: FAO 2007b, pp. 39-40 

2.1.3 Estimating Risk Status 

The most commonly used risk classification of extinction is that developed by the 

Food and Agriculture Organisation (FAO). The FAO risk classification relies on a combination 

of relatively few criteria that focus primarily on numerical factors, such as the number of 

breeding females (FAO 2007b). Table 2 shows the FAO risk classification and its criteria. 

Species Unknown Critical
Critical-

maintained
Endangered

Endangered-

maintained
Not at risk Extinct Total

Mammals

Alpalca 1 0 0 0 0 5 0 6

Ass 95 10 2 14 1 34 6 162

Bactrian 

camel
3 2 0 0 0 7 0 12

Buffalo 48 3 0 5 3 78 0 137

Cattle 393 49 26 75 60 499 209 1311

Deer 18 1 0 1 0 7 0 27

Dromedary 51 2 0 2 0 33 0 88

Goat 209 22 5 44 13 306 19 618

Horse 272 52 10 95 24 246 87 786

Llama 0 0 0 0 0 5 0 5

Pig 225 37 11 63 22 241 140 739

Rabbit 166 37 0 9 1 17 2 232

Sheep 417 40 5 98 36 633 180 1409

Yak 9 0 0 0 0 18 0 27

Sub-total 1907 255 59 406 160 2129 643 5559

Aves

Chicken 493 156 9 212 42 321 40 1273

Duck 96 32 5 12 2 65 3 215

Goose 65 22 4 20 10 60 0 181

Guinea fowl 32 0 0 5 0 15 2 54

Muscovy 

duck
14 1 1 3 0 5 0 24

Ostrich 8 4 0 2 0 2 0 16

Partridge 9 1 0 0 0 3 0 13

Pheasant 10 1 0 4 1 2 0 18

Pigeon 32 7 0 15 0 14 0 68

Quail 25 1 0 0 0 9 0 35

Turkey 41 20 1 14 0 25 2 103

Sub-total 825 245 20 287 55 521 47 2000

Total 2732 500 79 693 215 2650 690 7559

Risk Status



14 
 

Table 2: Food and Agriculture Organization risk classification 

 

Source: FAO 2007b, p. 37 

Based on FAO (2007b) risk classification, a breed is categorised as ‘at risk’ if it has 

been classified as critical, critical-maintained, endangered, or endangered-maintained. The 

numerical criteria of breeding animals in FAO classification are standard for all species 

(Alderson 2003). For example: 

a breed is classified as endangered if the overall population size is greater than 1000 and 
less than or equal to 1200 and decreasing and the percentage of females being bred to 
males of the same breed is below 80% (FAO 2007b, p. 37). 

The endangered breed will be classified as endangered-maintained if: 

active conservation programs are in place or populations are maintained by commercial 
companies or research institutions (FAO 2007b, p. 37). 

Some countries have developed alternative classifications and criteria for their 

jurisdictions, for example, the Rare Breed Survival Trust (RBST) and the American Livestock 

Breeds Conservancy (ALBC) (Simianer 2005). Indonesia has developed risk classification 

Females Males Total Decreasing Increasing

Extinct 0 0 0  -  -  -  -

Critical ≤ 100 ≤ 5 ≤ 120 √  -
< 80% pure 

breeding
 -

Critical-maintained ≤ 100 ≤ 5 ≤ 120 √  -
< 80% pure 

breeding
√

Endangered ≤ 1000 ≤ 20

between 

1001 and 

1200 

√  -
< 80% pure 

breeding
 -

Endangered-

maintained
≤ 1000 ≤ 20

between 

1001 and 

1200 

√  -
< 80% pure 

breeding
√

Not at risk >1000 >20 >1200  - √  -  -

Risk category

Criteria

Number of breeding animals Population dynamics
Pure 

breeding 

rate

Conservation or 

commercial 

breeding program
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based on the number of breeding females.7 Similar to FAO risk classification, the RBST and 

ALBC (Table 3) consider the number of breeding animals a main factor in their risk 

classifications. The RBST adds other factors that also affect a breed's position on the watch 

list, such as genetic factors (e.g., inbreeding) and geographical concentration, while the 

ALBC classification includes the estimated global population of the breed. 

Table 3: Rare Breed Survival Trust and American Livestock Breeds Conservancy risk classification 

 

a Minimal population number for cattle, goats, horses, pigs, and sheep 

b Minimal population number for asses, cattle, goats, horses, pigs, and sheep 

c Breeds that were once listed in another category and have exceeded watch-category numbers but are still in 
need of monitoring 

d Breeds that are of genetic interest but lack either definition or genetic or historical documentation 

Source: www.rbst.org.uk/rare-breeds-watchlist & http://albc-usa.org/cpl/parameters-poultry.html 

The FAO, RBST and ALBC classifications require number of animals or breeding 

females to be known. However, in most instances, this number is unknown (Alderson 2009, 

p. 24). In this situation, an estimate of the risk of extinction can be used to determine a 

general degree of endangerment or risk status of a breed. The estimation can be conducted 

                                                             

 

 

7 
See Sub-section 3.2.1 in Chapter 3. 

 

 

 

British US Domestic Global

Critical Critical < 100 ̶ 300  < 200 < 2000

Endangered Threatened 100 ̶ 300 < 1000 < 5000

Vulnerable Watch 200 ̶ 500 < 2500 < 10000

At Risk Recovering c 300 ̶ 900

Minority Study d 500 ̶ 1500

Other native breeds > 1000–3000

US b
Risk category

British a

Number of breeding female

http://www.rbst.org.uk/rare-breeds-watchlist
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by considering factors or variables that influence the risk of extinction and then 

incorporating these values into an index (Boettcher et al. 2010). 

Reist-Marti et al. (2003) argued that a lack of data about the exact population of 

a breed could be overcome in many cases through the estimation of extinction probability. 

They propose a structured number of criteria beyond population size that influence the 

survival of a breed—such as the distribution of the breed, the organisation among farmers 

and the socio-cultural importance of the breed—to determine the risk status of African 

cattle breeds. They create an index where the value of the extinction probability of a breed 

that is completely safe is 0 and the value of the extinction probability of a breed that is 

certain to become extinct is 1. Other studies have further adapted Reist-Marti et al.’s (2003) 

index, such as Gizaw et al. (2008), Zander et al. (2009) and Cuc et al. (2011). 

2.1.4 Causes of Loss of Animal Genetic Resources 

Economic development that tends to favour intensive practice may inadvertently 

reduce the utilisation of indigenous breeds (Hoffman & Scherf 2006). The process of 

economic development together with population growth, urbanisation and changing 

patterns of consumption are considered causes of the remarkable increase in the 

consumption of animal products in developing countries (Delgado et al. 1999; Seré et al. 

2008). This increase has forced rapid changes in the livestock sector through, for instance, 

the development of new breeds and capital-intensive8 production methods. 

The rapid spread of large-scale intensive production, inappropriate development 

policies and management strategies, disease outbreaks and control programmes and 

various types of disasters and emergencies—such as droughts, floods and war— represents 

a significant threat to AnGR (FAO 2007b). Importantly, all of these rapidly spreading 

elements occur in the poultry sector and, as a result, conservation action may be necessary 

in this sector (Hoffman 2009). 

                                                             

 

 
8 

Via capital-intensive methods, the production of a commodity uses a higher proportion of capital in the mix of 
inputs compared to other inputs such as labour (Bannock et al. 2003). 
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With genetic advances and recent veterinary techniques, intensive animal 

husbandry, which is appropriate for new breeds or exotic breeds, has extended the market 

share of animal products compared to plant based foods (Hoffman & Scherf 2006; 

Mendelsohn 2003; Tisdell 2003). Exotic breeds are developed to produce high output in one 

or a few major traits, such as high meat yield and egg production for poultry breeds or high 

milk volume for dairy cattle (Hoffman 2005; Hoffman & Scherf 2006). These breeds are 

raised and kept in controlled conditions that reduce their dependence on the natural 

environment by the provision of artificial housing, regulated water and food supplies as well 

as vaccination and veterinary care (Tisdell 2003). In contrast, indigenous breeds, which have 

a lower output potential but display adaptive traits including tolerance to diseases and 

harsh environments (Barker 1999, 2001), tend not to perform well in the controlled 

conditions of industrial farms where such adaptation is relatively unimportant and 

performance is largely judged in terms of output (Hoffman 2005; Hoffman & Scherf 2006). 

As a consequence, indigenous breeds are increasingly considered less economically viable 

(Mendelsohn 2003; Tisdell 2003), at least within such intensive production systems. 

In addition to market changes in animal products, government policy may also 

contribute to the decrease of AnGR diversity. Policies are sometimes supported by direct or 

indirect subsidies on production inputs that tend to favour exotic breeds (Hoffman & Scherf 

2006). Mendelsohn (2003) notes that some developed countries subsidise capital-intensive 

livestock industries, boosting their profitability. If governments in developing countries 

practise similar policies, this may increase the pressure on developing-country farmers to 

adopt exotic breeds and methods, and to abandon their indigenous breeds and techniques. 

For example, in order to accelerate the development of the poultry industry, the Indonesian 

government introduced a policy to encourage foreign investment in exotic-breed adoption 

in 1970. In the same year, it emulated the hatchery industries of Japan and the United 

States, subsidising imported feed such as corn, soybeans and fish meal to support the 

industries (Yusdja et al. 2004). As a result, the exotic breeds of both broiler9 and layer10 

                                                             

 

 
9
 A broiler is a chicken that is raised for meat production. 
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chickens became dominant, reaching 70% of the total domestic chicken population in 

Indonesia (Yusdja & Winarno 2009, p. 276). 

Livestock industries tend to give incentives for research that focuses on market 

needs (Hoffman 2005). For example, the poultry industry has experienced more rapid 

technological change in production practices than other AnGR industries, leading to reduced 

market prices for poultry. The driving factors of such changes are the fast production cycle 

and the low unit cost. As a result, the poultry industry is the fastest developing AnGR sub-

sector and contributes significantly to human demand for animal protein (Hoffman 2009; 

Mack et al. 2005). However, one consequence of developing this industry is that there is a 

need for fewer breeds. For example, the genetic basis for brown-egg layers or broilers 

comes mainly from four breeds (Hoffman 2005, p. 63). This, in turn, contributes to the 

reduction in poultry diversity (Tisdell 2003). 

2.2 Conservation of Animal Genetic Resources 

The management of AnGR encompasses various elements, including 

conservation (Manzella et al. 2005). The FAO defines conservation of AnGR as follows: 

all human activities, plans, policies and actions undertaken to ensure that the diversity of 
AnGR [is] maintained to contribute to food and agricultural production and productivity, 
or to maintain other values of these resources (ecological, cultural) now and in the future 
(FAO 2007b, p. 443). 

The United Nations FAO has been increasingly involved in AnGR since 1990 

(Hoffmann & Scherf 2010). Then, FAO developed the Domestic Animal Diversity Information 

System (DAD-IS), a communication and information tool for implementing strategies for the 

management of AnGR. The DAD-IS comprises databases and images of breed-related 

information, management tools, and a library of references, links and regional and national 

coordinator contacts for the management of AnGR (FAO 2011). In 1992, the United Nations 

Conference on Environment and Development (the ‘Earth Summit’), the Convention on 

                                                                                                                                                                              

 

 
10 

A layer is a chicken that is raised for egg production. 
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Biological Diversity (CBD) and Agenda 21 officially recognised AnGR diversity as a significant 

component of global biodiversity. 

In 1993, FAO organised a series of expert consultations to initiate the Global 

Program for Management of AnGR. In 1995, the FAO conference suggested that the 

mandate of the Commission on Plant Genetic Resources should be widened to include 

domestic animals and that it should be renamed as the Commission on Genetic Resources 

for Food and Agriculture (CGRFA). In 2007, the first International Technical Conference on 

Animal Genetic Resources for Food and Agriculture in Interlaken, Switzerland, was held 

under the guidance of the CGRFA. There were two outcomes from the conference: technical 

and policy. The technical outcome was the State of the World’s Animal Genetic Resources 

for Food and Agriculture (SoW-AnGR), while the policy outcome was the Global Plan of 

Action for Animal Genetic Resources (GPA) (Hoffmann & Scherf 2010). 

The SoW-AnGR contains analysis and synthesis of 169 country reports, nine 

reports from international organisations, scientific literature and FAO’s DAD-IS and 

statistical databases (Boettcher & Akin 2010; Hoffmann & Scherf 2010). The SoW-AnGR 

pointed out that genetic diversity of AnGR in the world is decreasing and many breeds are at 

risk of extinction (Boettcher & Akin 2010). To address this problem, the member countries 

of the FAO endorsed the GPA, which is the first international framework for the promotion 

of the management of AnGR (Hoffmann & Scherf 2010). The GPA is a systematic plan that 

outlines actions to improve the management of AnGR in the world (Boettcher & Akin 2010). 

The implementation of the GPA is supervised, monitored and evaluated by the 

CGRFA, which also adopted the funding strategy for the implementation of the GPA (FAO 

2013b). FAO is involved in the implementation in several national, regional and global 

initiatives in partnership with governments, international organisations, research 

organisations and NGOs. FAO also facilitates the implementation of the GPA by, for 

example, supporting the arrangement of intergovernmental and technical meetings, and 

maintaining and developing DAD-IS (FAO 2013b; Hoffmann & Scherf 2010). Further, FAO has 

developed several sets of technical guidelines, including the Preparation of National 

Strategies and Action Plans for Animal Genetic Resources in 2009 and Breeding Strategies 

for Sustainable Management of Animal Genetic Resources in 2010 (Hoffmann & Scherf 

2010). 
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The development of a national strategy and action plan is the first step in the 

implementation of the GPA (Hoffmann & Scherf 2010). In 2010, FAO asked 30 countries 

across all geographical regions of the world to provide a snapshot of the implementation of 

the GPA in their countries. More than 80% of the countries reported that their countries 

were planning, currently developing, had already endorsed or were implementing their 

national action plans (Hoffmann & Scherf 2010). In addition, it was reported that there had 

been substantial improvements in the management of AnGR at a country level since the 

endorsement of the GPA in 2007. However, the level of implementation varies among 

countries and regions. In general, implementation is at a high level in countries in Europe, 

the Caucasus and North America; at a medium level in Asia; and at a low level in other 

regions (FAO 2012a). 

2.2.1 Conservation Justifications 

Reasons for conserving AnGR need to take into account economic, ecological, 

scientific and socio-economic considerations (Oldenbroek 1999; Rege & Gibson 2003). 

Conservation of AnGR should also consider cultural and insurance factors (Simianer 2005). 

Justifying the need for conservation interventions for particular breeds is one of the 

challenges in conservation of AnGR (Mendelsohn 2003). The optimal design of conservation 

programmes depends on the reasons behind such initiatives. 

Mendelsohn (2003) argued that as the market will preserve ‘valuable’ AnGR, 

conservationists should focus on justifying why society should preserve ‘non-valuable’ AnGR 

that farmers have abandoned. Thus, determining the values of AnGR is vital to support their 

conservation programmes. The values of AnGR will be discussed in Sub-section 2.3.1 

2.2.2 Unit of Conservation 

The primary focus of conservation of AnGR is on the conservation of breeds 

(Barker 2001). However, the term ‘breed’ represents a different concept in developed and 

developing countries (FAO 2007b; Rege 2003; Wollny 2003). In developed countries, breed 

is linked closely to breeder associations and herd books. The associations formulate a 
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breeding goal and select animals that meet particular criteria to support this breeding goal 

(Köhler-Rollefson & Lokhit Pashu-Palak Sansthan 2005). In these countries, breeds are 

recognised as ‘distinct intraspecific groups, the members of which share particular 

characteristics that distinguish them from other such groups’ (Rege 2003, p. 30). In its 

strictest sense, ‘a breed designates a closed or partially closed population—mating pairs are 

drawn only from within the population and relationships among individuals are 

documented’ (Rege 2003, p. 30). 

Breeders’ association and herd books are rare or absent in developing countries. 

In these countries, AnGR are usually associated with indigenous communities that have very 

different views of what a desirable animal looks like (Köhler-Rollefson & Lokhit Pashu-Palak 

Sansthan 2005). As a result, animals with the same names frequently have different 

phenotypic characteristics in different geographical areas. Correspondingly, animals with 

different names often share similar phenotypic characteristics. For geographical, ecological 

and cultural reasons, isolated populations tend to become distinct from other populations 

as a consequence of selection and genetic drift (FAO 2007b). 

To address conceptually different uses of the term ‘breed’, FAO defines breed as: 

either a sub specific group of domestic livestock with definable and identifiable external 
characteristics that enable it to be separated by visual appraisal from other similarly 
defined groups within the same species, or a group for which geographical and/or 
cultural separation from phenotypically similar groups has led to acceptance of its 
separate identity (FAO 2007b, p. 339). 

2.2.3 Conservation Strategies and Methods 

Conservation can take different forms, depending on needs and resources 

(Wooliams et al. 2008). Nevertheless, conservation methods are broadly grouped into in-

situ in-vivo, ex-situ in-vivo and in-vitro conservation (FAO 1998, 2007b). Table 4 summarises 

the strengths and weaknesses of each method. 

2.2.3.1 In-situ Conservation 

In-situ conservation, or on-farm conservation, refers to the maintenance of live 

animals in environments in which the breed has been developed (Wooliams et al. 2008). 
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The CBD (Article 8) gives clear priority to in-situ conservation because the animals continue 

to evolve in their original habitat (FAO 1998). When combined with appropriate breeding 

programmes, in-situ conservation can ensure that the breed is adapted to changing 

production, marketing and social environments (Gibson et al. 2006). 

Another benefit of in-situ conservation is that it does not necessarily require 

highly technological approaches or facilities because it uses traditional production systems 

(Hiemstra 2005; Zander 2006). Many indigenous breeds are associated with the cultural 

identity of particular communities. The maintenance of these breeds can contribute to the 

maintenance of community identities (Notter 2005). Further, this approach maintains a 

livelihood option (Gibson et al. 2006) by ensuring income for those farmers whose breed 

has been targeted for conservation (Zander 2006). 

Table 4: Conservation strategies for animal genetic resources 

 

Source: Bodo 1995; Gibson et al. 2006; Hiemstra 2005; Notter 2005; Woelders et al. 2006; Zander 2006 

The major disadvantage of in-situ conservation is that it is susceptible to natural 

disasters and diseases (Bodo 1995). In addition, a lack of complete control over genetic drift 

in in-situ conservation may influence the survival of individuals and therefore the genetic 

makeup of the conserved population (Henson 1992). Another drawback of the in-situ 

approach is that it may need to provide farmers with a sufficiently rewarding livelihood 

Strategy Strengths Weaknesses

Maintains  livelihood option for 

the farmers
Susceptible to natural disaster or diseases

It  is not dependent on high-tech 

or facilities
Needs control over genetic drift 

Adapts to changing 

environments, production, 

marketing and social 

environments

May need external funding, e.g. subsidy

Contributes to maintenance of 

community identity

Preserves the present wealth of 

genetic diversity in long term 

storage

Requires sufficient resources; trained 

manpower, equipment & supplies

Provides a back-up in case 

genetic problems occur
High cost of material collection & freezing

Limited expected future use of preserved 

material

In-situ conservation

Ex-situ conservation 

(cryopreservation)
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option to ensure that farmers do not switch indigenous breeds with other breeds that are 

likely to be more profitable (Gibson et al. 2006). 

The key strategy in conservation of AnGR is identification of farming 

communities and incorporation of community needs, perceptions and preferences (Wollny 

2003). As a result, the preferred strategy for in-situ conservation of AnGR is through a 

community-based approach (Gibson et al. 2006; Wollny 2003; Zander 2006). This approach 

maintains the existing productions systems and small-scale farmers who have been 

engaging with particular AnGR (Zander 2006).  

In addition, communities depend on the AnGR for their livelihoods, which will be 

lost if the breeds decrease and/or become extinct and there are no other breeds to replace 

them (Rege 2003). Small scale farmers hold the key to food security and sovereignty11 as 

they produce vital protein for local consumption. They are on the ‘frontlines of the battle 

for control over resources for food production’ (Wittman et al., 2010. P. 11) and, with their 

AnGR, make an important contribution to human wellbeing (Alders 2012). Hence, a 

community-based conservation approach is a cost-efficient method in developing countries 

because, alongside offering food security, it contributes to the household income 

improvement of the livestock-keeping community (Wollny 2003). 

The community-based approach assumes that communities have a better 

understanding (in at least some aspects) of the management of their AnGR than any other 

group (Rege 2003). However, it is recognised that communities may be lacking in technical 

knowledge regarding issues such as veterinary treatment and the management of breeding 

programmes. Hence, technical interventions may be required by, for example, the local 

government (FAO 2013a). An example is a community-based conservation programme for 

poultry that aimed to increase the protein intake of the population in Malawi (Gondwe et al. 

2003). The community was involved in all aspects and directed all activities of the project. 

                                                             

 

 
11

 Food sovereignty, broadly defined ‘…as the right of nations and peoples to control their own food systems, 
including their own markets, production modes, food cultures and environments, has emerged as a critical 
alternative to the dominant neoliberal model for agriculture and trade’ (Wittman et al., 2010, p. 2)  
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However, technical support, such as Newcastle disease (ND) vaccination and feed 

supplementation, was still provided by local agencies. 

2.2.3.2 Ex-situ Conservation 

Ex-situ conservation is a method or technique of maintaining breeds outside 

their traditional production environment (Notter 2005). Ex-situ conservation is divided into 

in-vivo and in-vitro methods. Ex-situ in-vivo refers to: 

conservation through maintenance of all animal populations not kept under normal 
management (e.g. zoological parks and in some cases governmental farms) and/or 
outside of the area in which they evolved or are now normally found (FAO 2007b, p. 
443). 

This approach is mainly used for research purposes and/or genetic improvement 

(Gibson et al. 2006).  

In-vitro conservation refers to: 

conservation external to the living animal in an artificial environment, under cryogenic 
conditions including, inter alia, the cryoconservation of embryos,12 semen,13 oocytes,14 
somatic cells15 or tissues having the potential to reconstitute live animals (including 
animals for genes introgression and synthetic breeds) at a later date (FAO 2007b, p. 443). 

The other ex-situ conservation strategy, ex-situ in-vitro, is generally applied 

through cryopreservation strategies by storing biological material under cryogenic 

conditions. This strategy can preserve the present wealth of genetic diversity in long-term 

storage and act as a backup to in-situ conservation in case genetic problems occur. It allows 

for the development of new lines or breeds. It can also modify or reorient the evolution or 

selection of the population quickly (Woelders et al. 2006). 

                                                             

 

 

12
 An embryo is a multicellular diploid eukaryote in its early stage of development. 

13
 Semen, also known as seminal fluid, is an organic fluid that usually contains spermatozoa. 

14 
An oocyte is a female germ cell in the process of development. 

15
 A somatic cell is any cell forming the body of an organism. 
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This cryopreservation strategy is important in terms of supporting in-situ 

conservation (Gibson et al. 2006; Wooliams et al. 2008). Further, it is necessary when there 

is an inadequate commitment from the farmers to keep AnGR because of its current lower 

economic value (Wooliams et al. 2008). In addition, reliance on in-situ conservation may 

carry significant risk; for instance, if support, such as a subsidy, for the continuation of a 

particular breed in in-situ conservation is withdrawn, animal numbers may decline (Notter 

2005). 

However, there are some drawbacks to cryopreservation strategies. Hiemstra 

(2005) argued that these methods are costly because of the need to collect and freeze 

biological materials. Once frozen, the preserved material has a limited duration of use. In 

addition, cryopreservation require costly technology in terms of facilities and skilled 

personnel to operate these facilities (Notter 2005). 

2.2.4 Breeding Programmes in Conservation of Animal 

Genetic Resources 

According to FAO (2007b, 2013a), the preferable way to maintain AnGR is by 

using the breed’s historical function and supporting breeding programmes. Breeding 

programmes can maintain genetic diversity (together with important traits embedded in the 

breeds’ genetic pools) as well as population viability (Piyasatian & Kinghorn 2003). 

Population viability is a concern in indigenous chicken-production systems because genetic 

drift16 and inbreeding caused by low effective population size can lead populations to suffer 

from lowered reproductive fitness and thus the risk of extinction (Abdelqader et al. 2007; 

Gondwe & Wollny 2007; Okeno et al. 2012). 

In general, the aim of animal breeding is to change the genetic makeup of 

domestic animals through selection, crossbreeding or upgrading, to meet human 

                                                             

 

 
16

 Henson (1992) defined genetic drift as ‘the cumulative effect of the chance loss of some genes and the 
disproportionate replication of others over successive generations resulting in the frequency of the alleles 
altering from one generation to the next in small populations’ (p. 106).  



26 
 

requirements (Barker 1999). Genetic improvement should meet the interests of the 

farmers, the environment and the community in general (Olesen et al. 2000), and bring 

short-term as well as long-term benefits (FAO 2007b). 

When conserving AnGR, the objectives of breeding may include improving 

performance as well as maintaining specific adaptive features (FAO 2007b). It has been 

identified that functional traits, such as metabolic stress and disease resistance, are as 

economically important as productive traits (Cardellino & Boyazoglu 2009). Indigenous 

breeds have been identified as having the capability to cope with harsh environment and 

being resistive to diseases (Dana et al. 2010; Okeno et al. 2012). However, many indigenous 

breeds have not been evaluated for their adaptive traits and are not under controlled 

breeding programmes (Barker 2001). For example, the Indonesian Cemani chicken, which is 

recognised as culturally important, has a high resistance to avian influenza (AI) (Sulandari et 

al. 2007b) yet a breeding programme has not been established to understand this adaptive 

trait. For in-situ conservation in particular, it is vital to consider breed traits (including their 

genetic characteristics) that contribute to the keepers’ livelihoods (Dana et al. 2010; 

Mwacharo & Drucker 2005). 

The performance of indigenous breeds can be improved by crossing indigenous 

and exotic birds (Sonaiya & Swan 2004). Crossbred birds tend to have better productivity 

than unimproved indigenous breeds. However, to realize their genetically enhanced 

performance capability, crossbred animals require additional inputs (e.g. supplementary 

feeding), which in turn requires small-scale intensive production systems (INFPD 2011).   

A structured crossbreeding programme is frequently used in poverty-reduction 

programmes (Besbes 2009). For example, in Bangladesh, a crossbreeding programme using 

two pure breeds, the Fayoumi (an indigenous breed) and the Rhode Island Red (an exotic 

breed) resulted in a crossbred Sonali chicken that has proved to be the highest yielding and 

most profitable breed combination in several comparisons under semi-scavenging 

conditions (Rahman et al. 1997). 

In practice, breeding strategies in developing countries require a nucleus, which 

is a pool of animals with the highest genetic merits to serve as foundation animals (Kosgey 

2004). The structure of a breeding strategy is divided into nucleus, multiplier and 
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commercial (Nicholas 1993). In a breeding strategy, the nucleus can be open or closed 

(Kosgey 2004; Nicholas 1993).  

A closed nucleus enables only a one-way flow of genes from the top (nucleus) to 

the bottom (multiplier and commercial). A high-merit animal from the bottom levels cannot 

be transferred to the nucleus level (Kosgey 2004; Nicholas 1993). To prevent the spread of 

disease, this type of breeding is recommended for chickens (Nicholas 1993). Closed nucleus 

may be relevant with pure-breeding that is a method of improving breed performance and 

involves selecting superior animals from the same population. It is frequently practiced in 

nucleus farms, which are maintained either in central stations or in breeding farms (Besbes 

2009). All the animals of the breeding nucleus are identified (full pedigree) and recorded for 

their merits (e.g., growth and egg production). The best candidate sires remain in the 

nucleus. 

In contrast, an open nucleus enables a superior animal from a lower level (e.g., 

commercial) to be transferred to the higher (nucleus) level (Kosgey 2004; Nicholas 1993). 

This gene flow is able to reduce the inbreeding rate17 in the nucleus (Nicholas 1993). This 

type of breeding is commonly practiced in sheep. The common form of open nucleus usually 

involves a group of breeders in a particular formation. Members of the group manage the 

nucleus and in return have supply of breeding stocks from the nucleus for their herds or 

flocks (Nicholas 1993).  

2.3 Values of Animal Genetic Resources 

Biodiversity has intrinsic value as well as economic values, such as ecological, 

genetic, social, scientific, cultural and aesthetic (Brown & Moran 1993, p. 1). Intrinsic values 

of biodiversity refer to ‘values in themselves and, nominally anyway, unrelated to human 

use. These values are generally not measurable’ (Pearce & Moran 1994, p. 3). Its intrinsic 

value makes the preservation of biodiversity a moral obligation based on the rights of non-

                                                             

 

 
17

 Inbreeding is the mating of closely related animals and results in an increase in homozygosity (Henson 1992). 
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human species. In contrast, from an economic angle, biodiversity is perceived as a 

commodity and its preservation is driven by its utility to humans (anthropocentric).  

To formulate conservation policy for diversity, we need to be able to measure its 

values. Economic values are likely to be more easily measured than intrinsic values (Brown 

& Moran 1993; Pearce & Moran 1994; Shogren et al. 1999). This is because economic values 

can be quantified and, in turn, can assist institutions to make choices between alternative 

policies with different biodiversity impacts. In addition, as economic principles relate to 

scarcity and choices, these principles should be internalised in biodiversity decision making 

to ensure cost-effective decisions for biodiversity prioritisation due to limited funds for 

conservation (Brown & Moran 1993; Harris 1996; Shogren et al. 1999). 

2.3.1 Animal Genetic Resources and the Concept of Total 

Economic Value 

AnGR are household assets for farmers because they have multiple livelihood 

functions, including income, non-income and socio-cultural (Dorward et al. 2001). From this 

perspective, AnGR can be considered private goods. Conversely, AnGR can be considered 

public goods because their genetic pool is shared across many beneficiaries. This is 

especially true for the pool that is capable of producing phenotypes that are well adapted to 

local environments (Roosen et al. 2005; Scarpa et al. 2003). Hence, AnGR have both private 

and public economic attributes or so-called ‘quasi-public goods’ (Roosen et al. 2005; Scarpa 

et al. 2003). 

The values of AnGR as both private and public goods can be conceptualised as 

total economic value (TEV). Using this concept, the activities of biodiversity conservation 

(including AnGR) that generate economic values and benefits can be accounted for (Brown 

& Moran 1993; Pearce & Moran 1994). The TEV is generally divided into use and non-use 

values (Brown & Moran 1993; Pearce & Moran 1994). Figure 1 depicts the TEV concept. 
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Figure 1: Components of total economic value 

Source: Pearce & Moran 1994 

Use values (UVs) are derived from the consumption of the animals or of their 

derivatives, for example, the consumption of meat and eggs from poultry and of milk and 

hide from cattle (Cicia et al. 2001). The value of products consumed directly is called direct-

use value (DUV). The other UVs are indirect-use values (IUVs) and option values (OVs) 

(Pearce & Moran 1994). The IUV is related to functional benefits, including the contribution 

of particular breeds to landscapes or ecosystems (Mendelsohn 2003). Mendelsohn (2003, p. 

507) gave an example of this value using the dairy cattle in the classic ‘Northeastern 

landscape of rolling green valleys in the United States’: the landscape would be devalued if 

the dairy industry that keeps the valley green is lost. The OV is related to future direct and 

indirect values. It is about maintaining the potential to adapt to future change and extreme 

or unpredictable events such as disease and change of product quality (FAO 2007b; 

Hoffman & Scherf 2006). 

Non-use values (NVs) are divided into existence values (XVs) and bequest values 

(BVs) (Pearce & Moran 1994). XV can be understood as the satisfaction of knowing that a 

particular asset exists (FAO 2007b). In other words, people might value the existence of a 

certain breed even though they never use it directly (Roosen et al. 2005). BVs relate to the 

knowledge that future generations might benefit from a particular breed (Pearce & Moran 

1994). Therefore, the total economic value of AnGR is: 

 TEV = UV + NUV= (DUV + IUV + OV) + (XV + BV) 

 Total economic value 

Use value Non-use value 

Direct-use 
value 
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2.3.2 The Economics of Animal Genetic Resource Erosion 

Economic forces drive much of the extinction of AnGR (Mendelsohn 2003; 

Roosen et al. 2005; Tisdell 2003). The economic values of AnGR may not be captured by the 

market because of market and/or government failures (Mendelsohn 2003; Pearce & Moran 

1994; Roosen et al. 2005). These economic failures derive from the disparity between the 

private perspective and the social perspective, and how they each perceive the costs and 

benefits of AnGR use and conservation (Drucker 2002). 

The replacement of indigenous breeds with exotic breeds is principally 

determined by the relative rates of return of the two options (Drucker 2002; Drucker & 

Anderson 2004; Drucker et al. 2001). From the farmers’ perspective, the maintenance of 

exotic breeds is likely to be economical if the return is higher than that from the 

maintenance of indigenous breeds. In addition, support including feed subsidies and 

subsidised services such as veterinary treatment may be available for exotic breeds. The 

benefits of indigenous breeds are perceived differently by farmers and society. Farmers 

focus on the UVs of the breeds while society considers the value of the breeds beyond their 

use. Therefore, economic analysis is necessary to assess the value of breeds, to review 

existing incentives and to develop conservation strategies for indigenous breeds. 

2.3.3 The Arguments for Economic Valuation 

Economic valuation has been broadly acknowledged as a means of providing 

economic arguments for the conservation and sustainable use of AnGR (Drucker 2002; 

Drucker & Anderson 2004; Drucker et al. 2001; Mendelsohn 1999, 2003; Pearce & Moran 

1994). Mendelsohn (1999, 2003) suggested that there are three questions to consider with 

respect to the economic valuation of AnGR. The first is related to the question of ‘what to 

conserve’, that is, what breeds should be chosen for conservation programmes. The second 

is ‘how to conserve’, meaning how to develop breeding programmes. The third question is 

how to share the benefits equally. 

Economic valuation has been widely applied in plant genetic resources (PGR) and 

from a methodological standpoint. Many of the techniques developed for assessing the 
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value of PGR are likely to be appropriate for AnGR also (Gollin & Evenson 2003). The 

unavailability of market data derived from missing markets and market imperfections for 

AnGR mean that it is currently problematic to apply these techniques (Drucker & Anderson 

2004). However, advances have been made in the economic valuation for AnGR and were 

reported by Drucker et al. (2005) and Drucker (2010). 

2.3.4 Methods for the Economic Valuation of Animal Genetic 

Resources 

Drucker et al. (2001) categorised economic valuation methodologies for: (i) 

determining the appropriateness of AnGR conservation programme costs; (ii) determining 

the actual economic importance of the breed at risk; and/or (iii) priority setting in AnGR 

breeding programmes. Based on the source of the data, the economic valuation can be 

broadly divided into indirect methods and direct methods (Birol 2002; Garrod & Willis 1999; 

Pearce & Moran 1994). Both are based on individual preferences and the techniques are 

used widely in environmental valuation (Olesen et al. 1999). Economists practise 

environmental valuation by applying welfare economics where the wellbeing of society is 

based on the wellbeing of its individuals (Bockstael & McConnell 2007).  

2.3.4.1 Direct Methods 

Direct or revealed-preference methods elicit preferences from actual, observed, 

market-based information (Pearce & Moran 1994). The data used represent real choices of 

real people (Roosen et al. 2005). Revealed preferences, which offer a potential method for 

the valuation of AnGR breeds, include demand and supply estimations, hedonic valuations 

of animal characteristics, market-share analyses of breed, farm-level simulation models of 

animals, and deterministic and stochastic research and development models for AnGR 

(Scarpa 1999). Among these, the hedonic method is a technique that is broadly applied in 

AnGR valuation. There are almost no examples of applications of the other techniques, 

except for market-share analysis and aggregate demand and supply. The hedonic method is 

used to set a priority in AnGR conservation and breeding programmes, while market-share 
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analysis and aggregate demand and supply are used to determine the actual values 

(economic importance) of the breed (Drucker et al. 2001). 

The hedonic method is useful in evaluating the importance of certain attributes 

for the value of animals or animal products, including their influence on selection strategies 

(FAO 2007b). The method is based on the proposition that an individual’s utility for goods 

and services is derived from the attributes they possess (Garrod & Willis 1999). The 

technique is based on the assumption that the value of an animal is a function of the 

phenotype (and genotype) characteristics embedded in that animal (Roosen et al. 2005). It 

has been used to estimate values for animal characteristics by, among others, Richards and 

Jeffrey (1995), who identified the value of relevant production and traits types for dairy 

bulls in Alberta, Canada. Using the valuation hedonic model, their study showed the semen 

price for Holstein-Friesian bulls to be a function of individual production and longevity 

characteristics. Another study, by Jabbar et al. (1998), showed that there were some breed-

related price differences associated with Nigerian cattle. The prices were also influenced by 

other factors such as the month of transaction. In addition, Jabbar and Diedhiou (2003) used 

a hedonic approach to determine livestock keepers’ breeding practices and breed 

preferences in Southwest Nigeria. The study confirmed that there was a strong preference 

for trypanotolerant breeds.18  

Aggregate demand and supply determine how the change in the consumer and 

producer surplus reacts to changes in the vector of phenotypic traits (Scarpa 1999). Karugia 

et al. (2001) studied crossbreeding programmes for dairy cattle in Kenya using an aggregate 

demand and supply approach covering both national and farm levels. They found that at the 

national level, crossbreeding of Kenyan dairy cattle had a positive impact on Kenyan 

society’s welfare, although important social-cost components substantially lowered the net 

benefits. However, at farm level, the performance was little improved under certain 

production systems by replacing the indigenous Zebu with exotic breeds. 

                                                             

 

 
18

 Trypanotolerant breeds have the ability to survive, reproduce and produce in tsetse trypanosome-infested 
locations where others breeds cannot survive without the use of veterinary drugs (Gambia Information Site 
2013). 
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Market-share analysis can be used to identify the value of a given breed through 

a simple analysis of the total share of market value (Drucker & Anderson 2004; Scarpa 

1999). It can indirectly show the societal value of the bundle of traits embedded in a 

particular breed (Drucker & Anderson 2004). A study using this method was conducted by 

Drucker and Anderson (2004) to determine market share for the local (creole) pig breed in 

Yucatan, Mexico. They found that the market-share value was the minimum estimation, as 

this approach only accounted for the total number of slaughtered backyard pigs in local 

butchers. It ignored the significant number of pigs slaughtered in private backyards and the 

important livelihood values that are associated with local pig breed production. Further, it 

did not measure consumer surplus, that is, the values consumers appropriate over and 

above the price they actually have to pay. 

2.3.4.2 Indirect Methods 

Due to limited data availability of AnGR, one could obtain preference data by 

giving individuals hypothetical choices (Roosen et al. 2005). The indirect (or stated-

preference) method refers to data derived from either experiments or questionaries (Pearce 

& Moran 1994). This method uses techniques that involve asking individuals to reveal values 

through questions of behaviour in certain situations (Romano 1999). Contingent valuation 

(CV) and choice experiment (CE) are the direct methods that have been broadly used for 

AnGR (Drucker & Anderson 2004; Drucker et al. 2001; Drucker et al. 2005). 

CV has been used widely in environmental economic literature (Roosen et al. 

2005). The method relies on questionnaires to determine how much a person is willing to 

pay (WTP) or willing to accept (WTA) by proposing a hypothetical scenario (Romano 1999). 

This approach has been used to estimate the costs of conservation programmes (Drucker et 

al. 2001). Drucker and Anderson (2004) used WTP to establish the costs of conserving native 

pigs in Mexico. Zander et al. (2009) used WTA to determine payments for on-farm 

maintenance of conserving Borana cattle in Ethiopia and Kenya. CV can also be used to 

measure the benefits generated through conservation programmes. For instance, Cicia et al. 

(2003) used CV to estimate the benefits of establishing a conservation programme for the 

threatened Italian Pentro horse. Bett et al. (2009) used CV to evaluate the provision of 
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breeding and production services, and to determine the effectiveness of applying these 

services, in dairy goat production systems in Kenya. 

CV is generally used for determining the conservation cost of AnGR breeds 

(Drucker & Anderson 2004; Drucker et al. 2001; Drucker et al. 2005). Even though this 

valuation method can also be used to determine TEV, it is designed to measure the 

monetary value of a single good or good attribute (Brown 2003). 

By contrast, CE has generally been applied to determine the value of phenotypic 

traits expressed in AnGR breeds. In CE, individuals are asked to choose from alternative 

attributes. These combinations of attributes comprise specific situations that are selected 

from all possible situations (Adamowicz et al. 1995). Studies using this approach have been 

carried out by many researchers. For instance, Tano et al. (2003) used CE to reveal that 

disease resistance, fitness attributes for traction and reproductive performance are the key 

traits of West African cattle. Scarpa et al. (2003) applied the method to examine farmers’ 

preferences in Kenya; their study showed that the farmers valued weight, condition, specific 

breeds and sex in terms of cattle characteristics. Kassie et al. (2009) used CE to identify and 

estimate the relative weight assigned to the preferred traits of indigenous cow populations 

in Central Ethiopia; they found that fertility and disease resistance affected preferences 

more than other traits. Faustin et al. (2010) revealed that farmers in Benin preferred 

chickens that exhibited particular traits such as disease resistance and coloured plumage; 

they suggested that these traits should be incorporated into breeding programmes. 

In general, CE is used in the economic valuation of AnGR breeds to determine 

their TEV by asking respondents to order their preferences about several goods. It also can 

be used to obtain responses to similar goods that have different levels of common 

attributes. These attributes include monetary cost or benefit because one attribute allows 

the monetary valuation of other attributes (Brown 2003). Table 5 shows the economic 

valuation methods that have been used for AnGR studies. 
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 Table 5: Economic valuation methods that have been used in animal genetic resources studies 

 

Source : Drucker et al. 2001; Roosen et al. 2005 

2.4 Case-study Background 

After explaining the conceptual perspective and data context sections, this 

section discusses the case-study situation in the context of what has been previously 

discussed in the previous sections. 

2.4.1 Indonesia: An Overview 

Indonesia is a tropical archipelago of over 17,000 islands extending between the 

Asian and Australian mainlands. It has a total area of 1,904,569 km2 (Ministry of State 
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Understand breed 

preferences

Value potential

losses associated

with AnGR loss

Justify economic 

importance of given 

breed

Define upper boundary to 

economically justified 

conservation programme costs

Understand breed preferences

Type of data 

required

Characteristics of 

animals and market 

prices

Intertemporal or

farm-level data

Market value of 

animal products by 

breed

Society preferences expressed in 

terms of WTP or WTA
Characteristics of animals  

Data availability

Available for 

commercial breeds. 

 Not normally 

available for others ̶ 

requires survey

Available for

commercial

breeds. Not

normally

available for

others ̶ requires

survey

Generally available 

but not always by 

breed

Not normally available requires 

survey

Available for commercial 

breeds.  Not normally 

available for others ̶ requires 

survey

Conceptual 

weakness or 

difficulties

Not a consumer/ 

producer surplus 

measure of value. 

Ignores substitution 

effects

Requires shadow

pricing of home

labour and forage

Not a consumer/ 

producer surplus 

measure of value. 

Ignores substitution 

effects

Response difficulties when used 

for 'non charismatic' species 

and/or chronic genetic erosion

Difficulties related to the 

scale of utility definition

Identify value of 

breed to

society

Method

Indirect

Purpose, 

objective or 

strength

Indication of current 

market value of given 

breed

Identify society’s WTP for the 

conservation of AnGR, farmer 

WTA conpensation for raising 

indigenous AnGR instead of 

exotics or to determine farmer 

trait value preferences and net 

returns by breed

Identify trait valuesIdentify trait values

Direct



36 
 

Secretariat of the Republic of Indonesia 2010). The country’s five largest islands are 

Kalimantan (539,460 km2), Sumatra (473,606 km2), Papua (421,981 km2), Sulawesi (189,216 

km2) and Java or Jawa (132,107 km2). 

 

 

Figure 2: Map of Indonesia 

Source: www.ezilon.com/maps/asia/indonesian-maps-html 

Indonesia is the fourth-largest country in the world in terms of population. The 

the most recent available data stated that population growth rate was 1.49 in 1999–2000 

(Ministry of State Secretariat of the Republic of Indonesia 2010) and the population was 

237,641,326 in 2010 (Central Agency of Statistics 2013d). About 58% (136,610,590) of the 

population lived on the island of Java, with 1000 persons/km2 population density. The 

largest and second-largest islands, Kalimantan and Sumatra, which have land areas about 

four times greater than Java, were inhabited by only 6% (13,787,831) and 21% (50,630,931) 

of the Indonesian population respectively. The population densities were 25 people/km2 in 

Kalimantan and 107 people/km2 in Sumatra (Central Agency of Statistics 2013d). 

Indonesia has 33 provinces spreading from Nanggroe Aceh Darussalam Province 

in the northwest of Sumatra to the western part of Papua. The national capital of Indonesia 

http://www.ezilon.com/maps/asia/indonesian-maps-html
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is Jakarta, in Java; it is a metropolitan area with a population of over 9 million (Central 

Agency of Statistics 2013d). The official language of Indonesia is Bahasa Indonesia. 

The total gross domestic product (GDP) of Indonesia is approximately IDR 6 

trillion, encompassing nine different industries (Central Agency of Statistics 2013a). The real 

GDP growth rate of Indonesia in 2010 was 6.22% (Central Agency of Statistics 2013b). The 

agricultural GDP in 2010 was estimated at IDR 985 billion. The share of agricultural GDP as a 

percentage of total GDP was 13–15% in the period 2004–2010 (Table 6). 

Table 6: Gross domestic product at current market prices by industrial origin 2004–2010 

 

Source: Central Agency of Statistics 2013a 

2.4.2 Indonesian Poultry Industry 

The contribution of the livestock sector to Indonesia’s agricultural GDP in 2010 

was estimated to be approximately 12%, while the share of the sector in relation to total 

GDP was 1.9% (Central Agency of Statistics 2013a). Table 7 shows the total livestock 

population of Indonesia. The growth rate of the livestock sector was positive (4.9% per year) 

in the period 2000–2010 (Central Agency of Statistics 2013c). During the peak of the 

economic crisis from 1998–2000,19 the livestock population had a negative growth rate of 

                                                             

 

 

19 
The crisis is part of the Asian financial crisis that began in July 1997. During the crisis, the Indonesian rupiah 

(IDR) fell dramatically 

2004 2005 2006 2007 2008 2009 2010

1. Agriculture, Livestock, Forestry and Fishery 329,124.60 364,169.30 433,223.40 541,931.50 716,656.20 857,196.80 985,470.50

    Livestock products 40,634.70 44,202.90 51,074.70 61,325.20 83,276.10 104,883.90 119,371.70

    Non-livestock products 288,489.90 319,966.40 382,148.70 480,606.30 633,380.10 752,312.90 866,098.80

2. Mining and Quarrying 205,252.00 309,014.10 366,520.80 440,609.60 541,334.30 592,060.90 719,710.10

3. Manufacturing Industry 644,342.60 760,361.30 919,539.30 1,068,653.90 1,376,441.70 1,477,541.50 1,599,073.10

    Oil and Gas Manufacturing Industry 94,263.40 138,440.90 172,094.90 182,324.30 237,771.60 209,841.10 214,432.70

    Non-Oil & Gas Manufacturing Industry 550,079.20 621,920.40 747,444.40 886,329.60 1,138,670.10 1,267,700.40 1,384,640.40

4. Electricity, Gas & Water Supply 23,730.30 26,693.80 30,354.80 34,723.80 40,888.60 46,680.00 49,119.00

5. Construction 151,247.60 195,110.60 251,132.30 304,996.80 419,711.90 555,192.50 660,890.50

6. Trade, Hotel & Restaurants 368,555.90 431,620.20 501,542.40 592,304.10 691,487.50 744,513.50 882,487.20

7. Transport and Communication 142,292.00 180,584.90 231,523.50 264,263.30 312,190.20 353,739.70 423,172.20

8. Finance, Real Estate and Business Services 194,410.90 230,522.70 269,121.40 305,213.50 368,129.70 405,162.00 466,563.80

9. Services 236,870.30 276,204.20 336,258.90 398,196.70 481,848.30 574,116.50 660,365.50

Gross Domestic Product 2,295,826.20 2,774,281.10 3,339,216.80 3,950,893.20 4,948,688.40 5,606,203.40 6,446,851.90

Gross Domestic Product Without Oil and Gas 2,083,077.90 2,458,234.30 2,967,040.30 3,534,406.50 4,427,633.50 5,141,414.40 5,941,951.90

Industrial Origin
(Billion rupiahs (IDR))
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1.92% (Sumiarto & Arifin 2008). This is because during the crisis period, small- and medium-

scale poultry companies were unable to afford imported inputs such as feed. A sharp 

increase in the price of day‐old chickens (DOCs) was also among the main contributors to 

the negative growth. 

Because of their potential to meet demand, broilers and layers are prioritised for 

agricultural growth (Ilham 2007). Meat consumption has increased in Indonesia in line with 

population growth, the increase of urbanisation and the improvement of income. Table 7 

shows that the population of broilers in 2010 was almost twice that of 2000. Broiler 

production has experienced an increasing share of total meat production because of its low 

price compared to beef and other meats, supported by religious restrictions on pork 

(Fabiosa et al. 2004). 

Table 7: Indonesia’s livestock population by category 2000–2010 

 

Source: Central Agency of Statistics 2013c 

In contrast to exotic breeds, indigenous chickens are considered unprofitable 

because their productivity is lower under the more intensive farming systems described in 

Table 7. Table 8 provides a performance comparison of indigenous chickens and broiler 

chickens. In addition, from the industry’s point of view, changing the animals’ environment 

through artificial housing, water and feed supplies, and veterinary care, is more economical 

than developing breeds for local conditions (Fuglie 1999). This is because local breed 

potential has not been properly investigated and comparisons between unselected local 

breeds (including indigenous breeds) and exotic breeds are usually carried out under 

intensive conditions. 

2000 2002 2004 2006 2008 2010

Exotic chicken breed

 - Layer 69,366 78,039 93,416 100,202 107,955 105,210

 - Broiler 530,874 865,075 778,970 797,527 902,052 986,872

Local chicken breed 259,257 275,292 276,989 291,085 243,423 257,544

Other poultry 29,035 46,001 32,573 32,481 38,840 44,302

Other livestock 39,529 40595 40533 42797 46129 37,743

Total 928,061 1,305,002 1,222,481 1,264,092 1,338,399 1,431,671

Livestock category
(thousand head)
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Table 8: Breed-performance comparison between indigenous chickens and exotic chickens under 
intensive production systems 

 

a
 
FCR is a measure of an animal's efficiency in converting feed mass into increased body mass. 

Source: Abubakar & Sunarti 2005; Cobb-vantress Incorporated 2010; Creswell & Gunawan 1982; Iskandar 2005; 
Iskandar et al. 1998  

A large-scale poultry industry began in Indonesia in 1970 following the issuance 

of the policy for foreign investment. In the same year, the government approved the 

development of hatchery industries through technological transfer from Japan and the 

United States (US) (Yusdja et al. 2004). However, the growth of the poultry industry has 

deviated from its original target, which was to reduce poverty and to enhance farmers’ 

welfare. This is because exotic-breed production requires higher levels of investment. 

Hence, since 1996, a few large private companies have dominated the industry and 

smallholders20 no longer exist (Nataamijaya 2010; Yusdja et al. 2004). 

The island of Java hosts 70% of the total poultry population because it has more 

households and especially commercial poultry businesses (Sumiarto & Arifin 2008). The 

population of exotic chicken breeds in Java was almost 700 million in 2008, while that of 

indigenous breeds was only 90 million or 11% of the total chicken population on the island 

(Director General of Livestock Services 2011). The structure of the commercial poultry 

businesses sector in Java includes vertically integrated companies that encompass breeding 

farms, poultry feed plants, chicken manufacturing plants and non-integrated companies 

that focus only on breeding farms or feed mills. The largest vertical integrated companies 

are PT Charoen Pokphand Indonesia Tbk and PT Japfa Comfeed Indonesia Tbk (Pefindo 

                                                             

 

 
20 

A smallholder keeps a maximum of 15,000 broilers or 10,000 layers. 

Indigenous chicken Exotic chicken (Broiler)

Weight  (g) 140 ̶ 165 1306 ̶ 1459

Feed consumption (g/bird/day) 82 ̶ 93 69 ̶ 74

Feed conversion ratio (FCR)a 3.6 ̶ 7.1 1.4 ̶ 1.5

Breed

(28 days)

Parameter
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2009), which have 33.6% and 28.7% market share respectively for the poultry-feed 

segment, and 30% and 26% for DOCs. 

The poultry industry says that it collaborates with smallholder to produce exotic 

breeds (Indonesian Commercial Newsletter (ICN) 2009). The farmers usually purchase DOCs 

as well as poultry feed from the integrated players. For example, PT Sierad Produce, one of 

the integrated companies in Indonesia, has developed a partnership with 1,000 farmers in 

Java. It produces 1.5 million DOCs weekly, of which 900,000 are distributed to the farmers. 

From 2003–2006, the Indonesian poultry industry was affected by AI (Yusdja et 

al. 2008; Yusdja & Ilham 2007). This had a significant impact on small‐scale poultry farmers 

as they experienced significant chicken deaths and the bio-security consequences of the 

outbreaks (Sumiarto & Arifin 2008). The government ran a programme of culling and 

compensation to mitigate the immediate impact of outbreaks (Agoes & Masria 2008; 

Basuno 2008; Yusdja et al. 2008). This compensation was aimed to sustain the small farmer 

in their business (Sumiarto & Arifin 2008). However, so far, a comprehensive economic 

evaluation of the effectiveness of such programmes in terms of both reducing the burden of 

AI on the small farmer and creating the right incentives to encourage reporting has not been 

carried out (Sumiarto & Arifin 2008). 

The AI outbreak affected the chicken population as well as having socio-

economic impacts, such as a reduction in the number of farmers and an erosion of their 

income (Basuno 2008). A decline of US$4.25 million in export value from the poultry sector 

was due largely to a 97% decline in export volume. The average annual export volume of 

poultry in 2001–2003 was 228,000 tonnes, which declined to only 60 tonnes in 2005. 

Exports of DOCs were stopped in 2004 and 2005 because there was no demand from 

neighbouring countries. The export value of chicken meat from Indonesia also declined, by 

88.21% (Sumiarto & Arifin 2008). 

It was reported that about 11 million chickens were culled for the sake of human 

health (Yusdja et al. 2008). The death of broiler chickens as a result of AI outbreak was 

reported at 2.6% and 10% of the total chicken population in East Java and Yogyakarta 

provinces respectively. The death of chickens in the Bogor District (West Java Province) 

ranged between 5% and 14% during the period 2004–2005 (Bogor Agricultural University 

2008, cited in Sumiarto & Arifin 2008). No precise number was given for the indigenous 



41 
 

populations culled during AI outbreaks but scholars estimated that indigenous chicken 

breed populations are in decline because of the outbreaks (Diwyanto & Prijono 2007; 

Susanti et al. 2007, 2008). 

The Indonesian government has made efforts to increase indigenous chicken 

populations and their utilisation since 1980. These programmes involved a technical 

approach, such as Intensifikasi Ayam Buras (INTAB),21 or an integrative approach, such as 

Bimbingan Masyarakat (BIMAS)22 (Soehadji 1994). Further, other programmes—for 

instance, the Rural Rearing Multiplication Centre (RRMC) had also been executed in 

Indonesia (Sartika 2007). Nevertheless, these activities had no significant impact on 

indigenous chicken populations or their utilisation (Sartika 2007; Yusdja & Ilham 2007). A 

few important programmes are discussed in Sub-section 2.4.4, and their weaknesses—

which resulted in the programmes being unable to achieve their targets—are examined. 

2.4.3 Chicken Breeds in Indonesia 

2.4.3.1 Indigenous Chicken Breeds 

Indigenous chickens in Indonesia belong to the same cluster as Gallus gallus 

gallus and Gallus gallus spadiceus from Thailand and adjacent areas (Akishinonomiya et al. 

1996). However, it was reported that indigenous chickens in Indonesia differ from those in 

Asia and other countries in the world (Sulandari et al. 2007a, 2008). Based on this finding, 

Sulandari et al. (2007a, 2008) argued that Indonesia is one of the major chicken 

domestication centres in the world, besides China and India. 

Table 9 shows that there are at least 31 distinct groups of indigenous chickens in 

Indonesia (Nataamijaya 2000),23 which are generally classified into two groups: descript and 

                                                             

 

 

21 
Farming intensification for local chickens including indigenous chickens 

22 
National supervisory program 

23 Nataamijaya (2000) did not classify chickens into breeds—for example, Kedu Hitam, Kedu Putih and Cemani 
are not classified into one breed. In addition, Maleo (Macrocephalon maleo) from Central Sulawesi is a different  
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nondescript chickens (Directorate General of Livestock Services 2003). Descript chickens 

have specific characteristics primarily related to their plumage and are regarded as local to a 

specific area (Diwyanto & Iskandar 1999)—for example, Pelung chickens from Cianjur 

District in West Java Province and Kedu chickens from Temanggung District in Central Java 

province. Non-descript chickens have no specific phenotypical characteristics. These 

chickens can be found in most villages (kampung) in Indonesia (Nataamijaya 2000), so they 

are commonly known as ‘kampung chickens’. 

Indigenous chickens in Indonesia are often called ‘Ayam Bukan Ras’ (Buras) or 

‘non-breed chickens’ to differentiate them from exotic breeds (Muladno 2008). It is believed 

that kampung chickens are the most popular and represent the highest population among 

indigenous chickens (Diwyanto & Iskandar 1999; Muladno 2008). Other indigenous chickens 

are only occasionally found in certain areas and their population is low (Muladno 2008). 

Kampung chickens have been raised by most of the rural population of Indonesia and they 

represent an important source of meat and eggs. They also play a very important role in the 

cash flow of rural people (Diwyanto & Iskandar 1999). In addition, indigenous chickens in 

general play important roles in socio-cultural and religious events as well as part of 

Indonesian history (Purba Sidadolog 2007). 

                                                                                                                                                                              

 

 

species from a chicken (Gallus gallus domesticus). However, local people in Central Sulawesi may call Maleo a 
chicken. 
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Table 9: Indigenous chickens in Indonesia 

 

Source: Nataamijaya 2000 

No. Name Area

1 Kampung All areas in Indonesia

2 Pelung Cianjur, West Java

3 Sentul Ciamis, West Java

4 Wareng Indramayu, West Java

5 Lamba Garut, West Java

6 Ciparage Karawang, West Java

7 Banten Banten, Java

8 Nagrak Sukabumi, West Java

9 Rintit/Walik All areas in Indonesia

10 Siem Bogor, West Java

Jakarta, Daerah Khusus Ibukota

11 Black Kedu Kedu, Central Java

12 White Kedu Kedu, Central Java

13 Cemani Kedu, Central Java

14 Sedayu Magelang, Central Java

15 Olagan Bali

16 Nusa Penida Bali

17 Merawang/Merawas Bangka, Bangka Belitung

18 Sumatra Sumatra

19 Balenggek Solok, West Sumatera

20 Melayu North Sumatera

21 Nunukan Nunukan and Tarakan, East Kalimantan

22 Tolaki South Sulawesi

23 Maleo Central Sulawesi

24 Jepun -

25 Ayunai Merauke, Papua

26 Tukung -

27 Bangkok -

28 Burgo South Sumatera 

29 Bekisar East Java

30 Canghegar/Cukir/Alas Java, Madura and other regions

31 Kasintu
Java, South Sumatera, Bali and South 

Sulawesi
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2.4.3.2 Case-study Breeds 

Three indigenous chicken breeds were selected for empirical analysis: Pelung, 

Sentul and Kedu chickens. The selection of breeds was based on interviews with experts 

from research institutes, universities and government; they were asked about chicken 

breeds considered indigenous in Java.24 

Pelung Chickens 

The first case-study breed is Pelung chickens. This breed is originally from Cianjur 

District in West Java Province. Pelung has been developed by people in Cianjur as a singing 

rooster since 1850 (Hippapi Kabupaten Cianjur 2005; Sulandari et al. 2007b). They were first 

bred by Mama Djarkasih, the leader of a pesantren.25 It is said that he found a chick on the 

way to his work in the field. After reaching maturity, the chicken could sing long and 

beautifully. Then, it was bred with a big tall kampung chicken. The offspring were also big 

and tall and could sing as well as their parents. At the beginning of the development of this 

breed, the chickens were kept only by community or religion leaders (ulama). Today, the 

chickens are also raised by ordinary people (Hippapi Kabupaten Cianjur 2005). 

The name ‘Pelung’ is derived from the Sundanese26 word malewung or melung. 

Malewung means that the sound of Pelung chickens can be heard from the distance when 

they crow (Sulandari et al. 2007b). Melung describes the way that Pelung chickens end their 

crows by extending their neck to form a curve (Hippapi Kabupaten Cianjur 2005). Pelung 

chickens can crow for 15 seconds, while other chickens can crow for only 2–3 seconds. 

Pelung chickens have a distinctive body shape compared to other local chickens. 

They are tall and sturdy. In an intensive production system, they can reach 2290 g in 20 

weeks (Creswell & Gunawan 1982, p. 12). The body weight of male adult chickens ranges 

from 2.600–5.400 g, while female adults range from 1.700–4.500 g (Sulandari et al. 2007b, 

                                                             

 

 

24
 The expert interviews will be described in Chapter 3: Methodology 

25
 Pesantren are Islamic boarding schools usually led by religious leaders known as Kyai. In Cianjur, Kyai may be 

called as Mama 

26
 The Sundanese are the ethnic group native to the western part of the island of Java 
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p. 61). The chickens produce 39–68 eggs per year (Sulandari et al. 2007b, p. 62) or 32% of 

hen-day production27 (Creswell & Gunawan 1982, p. 12). Their plumage has no distinctive 

colours or patterns, but their colour is usually dominated by red, black and green for male 

chickens and black for females (Sulandari et al. 2007b, p. 61). Figure 3 shows images of 

Pelung chickens. 

 

 

Figure 3: Images of Pelung chickens  

 

Sentul Chickens 

The second case-study breed is Sentul chickens. This breed is originally from 

Ciamis District in West Java Province. The word ‘Sentul’ is derived from a fruit that is 

yellowish-grey in colour (Alam 2005, p. 309). People in Ciamis also call Sentul chickens 

‘Kulawu’, a Sundanese word meaning grey (Universitas Padjadjaran 2012, p. 1). Both these 

words describe the plumage colours of Sentul chickens, which are dominated by grey but 

show great variety (Figure 4). 

                                                             

 

 
27

 Hen-day production is the number of eggs produced based on the number of birds available in the flock on 
that day. 
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Sentul chickens are categorised into six varieties: Sentul Kelabu (all grey), Sentul 

Geni (reddish grey), Sentul Jambe (reddish orange grey), Sentul Batu (whitish grey), Sentul 

Debu (ashy grey) and Sentul Emas (golden grey) (Sulandari et al. 2007b, p. 79; Universitas 

Padjadjaran 2012, p. 1). They produce 120–140 eggs per year (Universitas Padjadjaran 2012, 

p. 3) or 40.80% hen-day production (Widjastuti 1996). Adult male chickens can reach 1300–

3500 g, while female adults are 800–2200 g (Sulandari et al. 2007b, p. 78). 

 

 

Figure 4: Images of Sentul chickens (source: GAPOKNAK Ciung Wanara 2011) 

Sentul Batu (above left), Sentul Jambe (above right and below right) and Sentul Geni (below left) 

Ciamis people believe that Sentul chickens are descendants of ‘Jelug’, a rooster 

who belonged to Ciung Wanara, about whom there is a Sundanese legend (Alam 2005, p. 

310). Ciung Wanara was the son of the king of Galuh,28 named Barma Wijaya Kusumah, and 

his second queen, named Pohaci Naganingrum. Ciung Wanara was thrown into a river when 

he was a newly born baby because of political intrigue, but he survived. One day, the king 

                                                             

 

 
28

 Galuh was an ancient Hindu kingdom in the West Java area. 
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proclaimed that he would grant a wish to any rooster owner that could defeat his champion 

rooster named ‘Jeling’ in a cockfight (a popular sporting event in Galuh Kingdom). Ciung 

Wanara asked to have half of his kingdom if he won the fight, which he did. The king fulfilled 

his promise. 

Kedu Chickens 

The third case-study breed is Kedu chickens. Some believe that these chickens 

were bred by Ki Ageng Makukuhan, who lived in the Majapahit29 era. The chickens were 

then kept widely in the Kedu region, Temanggung District, Central Java (Agricultural Office 

of Temanggung District 2008). Others believe that the ancestors of Kedu chickens were 

Dorking chickens, brought to Java by Sir Thomas Stamford Raffles.30 The chickens were bred 

with local chickens in Dieng Highland, Temanggung District (Agricultural Office of 

Temanggung District 2008). Yet others believe that Kedu chickens are (black) Java chickens 

that were exported to the US in 1835 (Sulandari et al. 2007b, p. 52). There, the Black 

Orpington, which was the ancestor of Australorp chickens, was developed (Creswell & 

Gunawan 1982, p. 9). Figure 5 and Figure 6 show the various types of Kedu chickens.  

                                                             

 

 

29
 The Majapahit was a kingdom that had its core territory in more or less the eastern and the larger half of the 

island of Java from 1293 to around 1500 (Ooi 2004). 

30
 Sir Thomas Stamford Raffles was a lieutenant governor of Java who was also deeply fascinated by the 

immense diversity of strange animals and plants. He was actively engaged in the study of natural history of Java 
and adjacent areas (Raffles museum of biodiversity research (RMBR) 2000). 
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Figure 5: Images of Kedu chickens  

Kedu Hitam (above left and below left), Kedu Blirik (above right) and Kedu Putih (below right) 

Kedu chickens display a variety of colours from black to white, and the breed has 

developed into at least three varieties: Kedu Hitam (Black Kedu), including Cemani; Kedu 

Putih (White Kedu); and Kedu Blirik/Lurik (Johari 2009, p. 9).  

Shining black dominates the plumage of Kedu Hitam chickens. Their combs are 

red or blackish red and they have white or blackish red tongues and throats (Sulandari et al. 

2007b, p. 52). Kedu Putih chickens are similar to White Leghorns and their plumage is 

largely white (Sulandari et al. 2007b, p. 55). Kedu Putih have bright red combs and ears, 

while their beaks and shanks are white, yellow or sometimes blackish (Sulandari et al. 

2007b, p. 55). Like Black Kedu, Cemani chickens can be easily recognised by their black 

plumage. Black also dominates their skins, shanks, combs, beaks, tongues, throats and 

cloacae (Muryanto 2005, p. 114-115). 
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Figure 6: Different types of Kedu chickens (Cemani)  

 

Kedu chickens are recognised as egg producers as well as meat producers 

(Muryanto 2005; Sulandari et al. 2007b). In an intensive production system, these chickens 

can produce 124 eggs per year (Sulandari et al. 2007b, p. 53) or 41% of hen-day production 

(Creswell & Gunawan 1982, p. 12). Kedu can reach 1753 g in 20 weeks (Creswell & Gunawan 

1982, p. 12), while adult male Kedu chickens can reach 1700–2400 g and female adults 

1000–1600 g (Sulandari et al. 2007b, p. 52). Table 10 provides a biological performance 

comparison between the case-study breeds. 

Table 10: Biological performance comparison between the case-study breeds under intensive 
production systems 

 

Source: Creswell & Gunawan 1982; Sulandari et al. 2007; Universitas Padjadjaran 2012; Widjastuti 1996 

Male Female

Pelung 32 39 ̶  68 2290 2600 ̶ 5400 1700 ̶ 5400

Sentul 40.8 120 ̶ 140 - 1300 ̶ 3500 800 ̶ 2200

Kedu 41 124 1753 1700 ̶ 2400 1000 ̶ 1600 

Egg production Body weight (kg)

Breed Adult (> 6 months)
20 weeksHen-day (%)

Number of 

eggs/year
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2.4.4 Policies and Programmes 

A series of policies (Table 11) and programmes (Table 12) in Indonesia over the 

past two decades has sought directly and indirectly to support indigenous chicken breeds as 

well as AnGR and biodiversity conservation in general. In particular, the programmes have 

attempted to enhance rural development and self-sufficiency in food production. 

2.4.4.1 Policies Supporting the Conservation of Indigenous Chicken 

Breeds 

Table 11 provides a summary of policies and regulations supporting indigenous 

chickens in Indonesia. In 1994, the President of the Republic of Indonesia ratified the United 

Nations CBD by issuing Law No. 5/1994. Through this law, the president acknowledged the 

importance of maintaining biodiversity and its sustainable use for current and future 

generations. The law also supported international collaboration in biodiversity as a means 

of knowledge and technology transfers. 
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Table 11: Overview of policies and regulations supporting indigenous chicken conservation in 
Indonesia 

 

In 2009, with the approval of Dewan Perwakilan Rakyat (the People's 

Representative Council),31 the president issued Law No. 18/2009 regarding livestock and 

animal health. Part 3, article 8–12 of this law emphasises the importance of AnGR, the 

general mechanism of conservation and utilisation of this resource, and the institutions 

involved in AnGR conservation. In 2011, Decree No. 2918/2011 officially declared Pelung 

chickens an indigenous chicken breed and part of Indonesia’s AnGR. As such, Pelung 

chickens required protection and conservation. This decree was preceded by several 

regulations. 

                                                             

 

 
31

 The People's Representative Council is the elected national legislative assemblies in Indonesia. 

Policies & regulations Issued by Content

Law No. 5/1994
President of Republic 

of Indonesia

Ratification of Convention on Biological 

Diversity

Law No. 18/2009 President of Republic 

of Indonesia

Livestock and animal-health law

Decree No. 2918/2011 Minister of Agriculture Determination of Pelung chickens as 

indigenous breed that shoud be protected 

and conserved

Regulation No. 35/2006 Minister of Agriculture Guidance for conservation and utilisation of 

AnGR

Regulation No. 36/2006 Minister of Agriculture National breeding system for AnGR

Regulation No. 49/2006 Minister of Agriculture Technical guidance for good breeding 

practice of indigenous chickens

Regulation No. 111/2007 President of Republic 

of Indonesia

Amendment Regulation No. 77/2007 

concerning lists of business fields that are 

closed to investments and business fields 

that are conditionally open for investments

Regulation No. 36/2010 President of Republic 

of Indonesia

Lists of business fields that are closed to 

investments and business fields that 

conditionally open for investment 
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Regulation No.35/2006 was issued by the Minister of Agriculture to guide the 

conservation and utilisation of AnGR. It stated that AnGR were assets for national livestock 

development and that consequently it was important to conserve AnGR through sustainable 

use. The regulation also set risk categories for AnGR using population number as a risk 

indicator. AnGR that comprised fewer than 10,000 female animals, with a proportionate 

number of male animals, were classified as ‘not safe’.32 The ‘not safe’ category was divided 

into rare (breeding females between 5000 and 10,000), vulnerable (breeding females 

between 1000 and 5000), endangered (breeding females between 100 and 1000) and 

critical (breeding females less than 1000). The regulation stated that conservation costs for 

endangered and critical AnGR were to be provided by the Indonesian government, while 

costs for rare and vulnerable AnGR were to be borne by local and/or district governments. 

Regulation No. 36/2006 set up a national breeding system for AnGR. The 

regulation was aimed at safeguarding a nucleus of AnGR, which would serve as breeding 

stock for farmers. Through this regulation, the government sought to promote the 

fundamental mechanism of breeding practices for AnGR in Indonesia. Breeding institutions 

involved government, local governments, breeder organisations, private institutions and 

individuals. Regulation No. 49/2006 was issued to provide technical guidance to keepers of 

chickens such as Pelung, Kedu and Sentul regarding breeding practices. The government 

perceived that local governments’ pride in their AnGR heritage could be harnessed to 

support the conservation of indigenous chickens. Therefore, the central government 

mandated that local and district governments should supervise and monitor the breeding 

practices of local chickens. 

In conjunction with the policies regarding local chicken conservation, the 

government issued some policies regarding investment in the local chicken industry. The 

President of the Republic of Indonesia issued Regulation No. 111 in 2007, concerning 

Amendment Regulation No. 77/2007, regarding lists of business fields that are closed for 

investments and business fields that are conditionally open for investments. Through these 

                                                             

 

 
32

 See also Table 13 in Chapter 3  
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regulations, the government has protected micro, small and medium enterprises (SMEs)33 

and cooperatives as the only players in the breeding (including crossbreeding) and farming 

of local chickens. In addition, Regulation No. 36/2010 was issued by the President of the 

Republic of Indonesia to support Regulation No. 111/2007, emphasising that the maximum 

investment for breeding and farming of local chickens is IDR 10 billion. 

The supply of local chickens, which has not met the high demand, may attract 

large companies to invest in the local chicken sector. Currently, large enterprise dominates 

the poultry industry. To provide SMEs with the opportunity to develop the local chicken 

sector, the Indonesian government has offered them protection (Kompas 2010) 

2.4.4.2 National Programmes Aimed at Enhancing Chicken Production 

A variety of indigenous chicken development programmes have been launched 

by the Indonesian government during recent decades (Table 12) to generate employment 

and income in rural areas by increasing poultry production and productivity. The 

programmes affect all factors within chicken-production systems, from breeding-stock 

production and feed production to marketing systems. 

Intensifikasi Ayam Buras 

The term ‘Ayam Buras’ is given to chicken breeds other than exotic chicken 

breeds, including nondescript (kampung) chickens and identifiable breeds including Pelung, 

Sentul and Kedu chickens (Directorate General of Livestock Services 2003). In the 1980s, the 

Indonesian goverment implemented the INTAB programme, which was aimed mainly at 

intensifying meat and egg production at the village level. The programme was led by the 

Directorate General for Livestock Services. Key components of the programme were: 

improved husbandry, improved feeding, improved housing of chickens and vaccination 

against ND (Ifft 2005). 

                                                             

 

 
33 

The definition of micro, small and medium enterprise was based on assets: micro up to IDR 50 million, small 
from IDR 50 million up to IDR 500 million and medium from IDR 500 million up to IDR 10 billion. 
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The programme targeted groups of 20–50 farmers who participated 

cooperatively in the provincial projects. Each farmer received a government loan in the form 

of a technology package for kampung chicken farming, including 100 mature female birds, 

medicine, cages and temporary feed consisting of commercial feed and local ingredients 

such as rice bran. Farmer training was usually undertaken before the farm was set up. Local 

government monitored progress and project supervisors from local government assisted in 

the establishment of a farming system and in its business management, such as banking and 

marketing activities (Diwyanto & Iskandar 1999). 

Table 12: National programmes for local chickens in Indonesia 

 

Source: Brandenburg & Sukobagyo 2002; Director General of Livestock Services 2010; Diwyanto & Iskandar 
1999; Ifft 2005; Maulana 2009; Muryanto 2005; Zulkarnain 2008 

Two decades later, the INTAB programme was deemed to have failed for two 

major reasons: it took a top-down approach and provided insufficient farmer access to 

inputs and products markets (Brandenburg & Sukobagyo 2002). Extensive government 

control resulted in low farmer participation (Brandenburg & Sukobagyo 2002; Director 

General of Livestock Services 2010) and farmer access to inputs and product markets were 

insufficient, particularly in remote areas (Brandenburg & Sukobagyo 2002; Diwyanto & 

Iskandar 1999). Farmers in some districts in Java had adopted intensive production of 

indigenous chickens. Increasing demand for chicken feed caused the price of local and 

imported feed to increase, which in turn meant that the farmers were unable to sustain 

chicken farming (Muryanto 2005). 

Programme/Fund resources Specific Aim Weaknesess

Intensifikasi Ayam Buras 

(INTAB) 1980–1998/ Indonesian 

government

Intensifying meat and egg 

production at the village level

Lack of participation                  

Insufficient access to inputs and 

markets

Rural Rearing Multification 

Centre (RRMC) 

1998–2000/International NGO

Increasing food stock (meat and 

eggs) in rural areas and generating 

new employment by increasing 

poultry production and productivity 

after the economic crisis

Lack of participation                       

Lack of knowledge/skills in poultry 

husbandry and smallbusiness 

management

Village Poultry Breeding (VPB) 

2006–2009/Indonesian 

government

Poultry production restructure at 

village level

Inconsistent government support
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Rural Rearing Multiplication Centre 

The RRMC programme was part of a strategic government response to the 

economic crisis of mid-1997 and was funded by an international non-government 

organisation, the Japan International Business Cooperation. The programme aimed to 

increase food production—specifically meat and eggs—in rural areas, and generate new 

employment through poultry production (World Bank 2000). The programme linked small 

agribusiness with village farmers while providing the necessary support services. It involved 

smallholders, private-sector agribusiness and the public sector (local government through to 

Livestock Services agencies) (Brandenburg & Sukobagyo 2002). 

The RRMC programme was organised at the district level and included a 

breeding and hatchery unit, a feed mill and a local animal-health unit. Agribusiness supplied 

young chicks, feed and poultry management, and bought back the chickens from the 

farmers when they were ready for processing and marketing. The district government 

supported the programme by providing health services and assistance in the establishment 

of a small poultry feed mill (Brandenburg & Sukobagyo 2002). Even though the RRMC 

programme was considered well designed compared to INTAB, farmer participation was low 

(Director General of Livestock Services 2010) because the programme a applied top-down 

approach (Zulkarnain 2008). In addition, farmers lacked skills in poultry husbandry and small 

agribusiness management (Zulkarnain 2008). 

Village Poultry Farming 

A more recent programme is the Village Poultry Farming (VPF) programme, 

which was also aimed at increasing poultry production and productivity, creating job 

employment and increasing the livelihoods of rural people (Maulana 2009). The specific aim 

of the programme was to restructure poultry production in rural areas in line with the rural 

economy. Unlike the earlier programmes, the VPF was designed using a community-

empowerment philosophy (Director General of Livestock Services 2010). Through this 

programme, communities were supported to analyse their needs and to develop their own 

ideas about indigenous poultry. Government and other stakeholders provided financial and 

expert support only. 

The VPF programme target was farmer groups, and engaged farmer-group 

organisations (gapoktan) and the local poultry association (Himpuli) to monitor and 
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evaluate the programme. The programme also involved recent graduate students from 

Indonesian universities, who facilitated the establishment of new farmer groups and access 

to financial support from government. The involvement of the graduates aimed to ensure 

both knowledge transfer and managerial support. The financial support from government 

was competitive and was distributed gradually based on the needs and the progress of 

farmer groups (Maulana 2009). 

The programme was conducted from 2006 to 2009 in 121 districts in 31 

provinces. It succeeded in attracting good farmer participation. However, its funding was 

axed by government and diverted to another, higher priority government programme aimed 

at enhancing Indonesia’s domestic beef production (Maulana 2009). 

Following this overview of the case-study background, Chapter 3 develops a 

conceptual model to respond to a particular problem faced by the indigenous chickens in 

Indonesia. 
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3 Methodology 

This chapter explains methodological choices and details. The methodological 

detail has been combined with the resulting data analysis for optimal flow of the storyline.  

Section 3.1 provides an illustration of the general approach and conceptual 

framework underpinning the design of the empirical research. To describe how the 

conceptual framework was implemented, Sections 3.2 to 3.4 define the specific methods 

used in the research. 

Section 3.2 compares two different methods for estimating the risk status of 

AnGR and selects the most applicable method for estimating the risk status of indigenous 

chicken breeds in Java. It also describes how risk estimation for the breeds was conducted 

using the selected method. Section 3.3 discusses the general classification of production 

systems for indigenous chickens, from which the classification of the case-study breeds was 

developed. This section then explains the aim and method of characterising indigenous 

chicken-production systems by providing some relevant studies. It also justifies the method 

used in the current study. 

Section 3.4 discusses the non-market valuation methods for economic valuation 

in AnGR studies. Then, it justifies the use of CV and WTA, especially for estimating financial 

incentives for the keepers of the case-study breeds. It also describes the format for WTA 

elicitation, factors considered to be influential in participation decisions, and the amount of 

payment for conservation programmes. 

Section 3.5 explains the research design, including the stages, outcomes and 

data-collecting techniques. Section 3.6 describes the instrument that was used in the main 

survey. The instrument was divided into three parts containing questions in relation to: i) 

the socio-economic circumstances of respondents and farm characteristics; ii) WTA; and iii) 

the risk status (risk of extinction) variable. 

Section 3.7 discusses the survey implementation. It begins with an explanation of 

the pilot study and its findings, which were used to improve the survey instrument. It 

illustrates the process of enumerator training. Finally, it discusses the sampling technique 
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and the method of data collection. Section 3.8 describes the data-analysis process and the 

methods used to support the analysis. 

3.1 General Approach and Conceptual Framework 

This section describes the general approach and conceptual framework of the 

study. It justifies the choice of the mixed-method approach and explains how the 

conceptual framework was developed. 

3.1.1 Mixed-methods Approach 

This research used a mixed-methods approach. A mixed-methods approach is 

defined as: 

an approach to inquiry that combines or associates both qualitative and quantitative 
forms. It involves philosophical assumptions, the use of qualitative and quantitative 
approaches and the mixing of both approaches in a study (Creswell 2009, p. 4). 

There are several reasons for using such an approach. First, it can address 

confirmatory and exploratory questions simultaneously. Second, it can provide strong 

interpretations. Third, it can provide a variety of different views (Teddlie & Tashakkori 

2009). The most relevant reason for the current study, which pursues both hypothesis 

testing and exploration of socio-economic and production-system aspects relevant to 

understanding how indigenous chicken breeds are kept, is the first. A combination of 

methodological avenues is required to develop the full breadth of understanding necessary 

to develop a valid approach to indigenous chicken conservation. 

In AnGR research, mixed approaches have been taken previously. Drucker and 

Anderson (2004) combined a quantitative economic valuation method with rapid rural 

appraisal (RRA) as a qualitative method. Drucker et al. (2001) argued that this combination 

of methods produced a relevant understanding of UVs as well as NVs, which are associated 

with the specific traits or characteristics of the breeds under investigation. Drucker and 

Anderson (2004) pointed out that the inclusion of qualitative methodologies can also be 

used to improve understanding of livestock keepers’ goals, their preferences for different 



59 
 

genetic resource characteristics, and the value they place on these across a range of breeds 

and production systems. 

This research applied a concurrent mixed method whereby quantitative and 

qualitative elements were present in each stage of study (Creswell 2009), with an emphasis 

on the quantitative as the primary method and the qualitative as the supporting method. 

3.1.2 Systems Thinking 

Mixed-methods approaches are particularly relevant for a systems-thinking 

process (e.g., Forester & Machlis 1996; König et al. 2012; Walker et al. 1999) because they 

look at multiple components of an interconnected system. The term ‘system’ refers to ‘a set 

of elements or parts that is coherently organised and interconnected in a pattern or 

structure that produces a characteristic set of behaviours, often classified as its function or 

purpose’ (Meadows 2008, p. 188). Richmond (1994) defines system thinking as ’the art and 

science of making reliable inferences about behaviour by developing increasingly deep 

understanding of underlying structure’ (p. 6). 

Systems thinking can be referred to a specific methodology such as system 

dynamics (Jackson 2003) or a conceptual framework (Cabrera et al. 2008). This is because 

changing the way of thinking results in changing the way of conceptualising. The roots of 

systems thinking reach back to ancient Western philosophers (and —philosophies), 

including Aristotle and Plato (Cabrera et al. 2008; Jackson 2003) and Eastern and Lao Tsu 

(Cabrera et al. 2008). Aristotle for example, stated that the parts of the body only seem 

sensible in terms of the way they function to support the whole organism. He then used this 

biological analogy to consider how individuals need to be related to the state (Jackson 

2003). Ludwig von Bertalanffy has become the best known of the many biologists who 

engaged in the field and study of systems when it emerged in the early twentieth century. 

He argued that organisms should be studied as complex wholes (Cabrera et al. 2008; Chen & 

Stroup 1993; Jackson 2003). 

An illustration of the relevance of a systems approach to the analysis of 

biodiversity conservation and use issues may be found, for example, in Forester and Machlis 

(1996), who developed models to determine human factors that caused the loss of 
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biodiversity. They proposed model variables such as the social, economic and political 

situation, human use of resources and ecosystem impacts as ways to understand the 

variable relationships with the loss of biodiversity. The models were tested using data from 

107 countries. The results showed that the ultimate causes of biodiversity loss were likely 

social, economic and political. The study indicated the need for interdisciplinary research to 

reveal the relationship between social and ecological systems. 

McAinsh and Kristensen (2004) provided a more specific example of systems 

thinking. They conducted a study to understand the production system of traditional African 

chicken using a dynamic systems model. This study aimed to identify and address the 

constraints to indigenous chicken production in scavenging systems, such as high mortality, 

low egg production and slow growth. The study used a dynamic management tool to 

provide information within and between flocks and correlation between (biological) 

parameters (e.g., hatchability, growth rate and minimum selling age) to determine the most 

influential parameters to output. The models also explored the impact of specific 

interventions on the production system. 

3.1.3 Conceptual Framework 

The conceptual framework of the research was guided by systems analysis. Using 

this analysis, a different hierarchy of elements (and their interconnectedness), which 

considers the influence of the existence of indigenous chicken breeds, can be identified. In 

this research, the existence of indigenous chickens is believed to be influenced by farmers 

and bio-physic environments (production systems) as well as society— in particular 

government. 

An important premise of the research is that indigenous chickens, as part of 

AnGR, provide benefits not only for their keepers but also for society in general (Cuc et al. 

2011; Faustin et al. 2010; Scanes 2007). Keeper benefits include UVs for food and income 

(Faustin et al. 2010), while societal benefits tend to be linked to the chickens’ OVs, such as 

genetic diversity as an asset for future needs (Cuc et al. 2011; Faustin et al. 2010). Hence, 

keepers can be viewed as de facto conservation agents for agricultural genetic resources 

(FAO 2012c; Narloch et al. 2011a). It is preferable that the conservation of indigenous 
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chicken breeds is undertaken in-situ (on-farm) (Gibson et al. 2006; Notter 2005; Rege 2003; 

Zander 2006) because it maintains the livelihood of the keepers (Gibson et al. 2006) and the 

existing production system in which the breeds live and produce (Hiemstra 2005; Zander 

2006). 

However, where alternatives that generate greater private benefits are available, 

the keepers may choose not to maintain the resources (Pattison et al. 2007; Zander et al. 

2009). As a consequence, they may require incentives (monetary and non-monetary) to 

motivate them to keep maintaining the breeds (Gibson et al. 2006). If indigenous chicken 

breeds are abandoned, they may become at risk of extinction. Empirical data regarding the 

risk status of indigenous chicken breeds is required to support conservation programmes 

because government-led conservation actions for particular breeds are triggered by their 

risk status (Simianer 2005). 

Figure 7 demonstrates that the framework for this study consisted of three 

hierarchically overlapping levels of elements and analysis: indigenous chicken breeds, 

production systems and keepers/households. The keepers, as producers of indigenous 

chicken breeds, and the supply-side factors, are the main focus of this study. 

1. Indigenous chicken breeds 

The number of endangered chicken breeds in developing countries is higher than 

in developed countries (Faustin et al. 2010). However, the absolute number of endangered 

breeds is questionable because reliable population data that allows risk classifications is 

lacking for many indigenous breeds in developing countries (FAO 2007b). It has been 

reported that indigenous chicken breeds in Indonesia are in decline (Diwyanto & Prijono 

2007; Susanti et al. 2007, 2008). However, the risk status of the breeds is not available. In 

this study, the risk status of the breeds was estimated to demonstrate the need for chicken 

conservation programmes. 

2. Production systems 

Indigenous chickens, like other AnGR, are maintained within various socio-

economic and physical production environments (Faustin et al. 2010; Gondwe & Wollny 

2007). These environments have shaped AnGR breeds based on producers’ preferences 

(Hannote et al. 2005). Identification and characterisation of these preferences may reveal 
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not only the implicit value of genetically determined traits of AnGR breeds (Drucker & 

Anderson 2004) but also the importance of the breeds for the keepers as well as the 

methods, skills and knowledge of the keepers in maintaining their breeds (Abdelqader et al. 

2007; Gondwe & Wollny 2007; Henning et al. 2007; Okeno et al. 2012). Hence, challenges 

and contraints (as input for technical interventions) of production system can be identified. 

 

 

Figure 7: Conceptual framework underpinning the study 

 

3. Keepers/Households 

Economic theory suggests that people make decisions based on the expected 

change in their level of ‘wellbeing’ or ‘utility’. The main assumption is that people seek to 

maximise their levels of utility (Edwards-Jones 2006). However, they maintain genetic 

resources only to the extent that the resources generate private benefits for their 

households (Brush & Meng 1998; Drucker et al. 2001; Wale 2011). If farmers switch breeds 

when other breeds become more profitable than the one they have been keeping, they may 

undervalue public benefits such as the genetic diversity assets embedded to particular 

breeds. In this situation, farmers who are de facto conservation agents should be 
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supplemented by public conservation efforts through, for example, financial incentives 

(conservation payments). Conservation payments compensate loss of benefits (utility) 

accrued from the alternatives (Pattison et al. 2007; Zander et al. 2009). In paying the 

farmers to continue maintaining the indigenous breeds, the government represents the 

public/society. 

3.2 Estimation of Risk Status 

The risk status of a species and/or breed is typically determined by population 

size, structure and trend—for example, FAO (2007b) risk classification.34 As the information 

about population parameters are not always available (FAO 2007b), a broader measure of 

risk indicators has been proposed/used in order to assess risk status, which, in turn, serves 

as a proxy for conservation priority (Cuc et al. 2011; Gizaw et al. 2008; Reist-Marti et al. 

2003; Zander et al. 2009). 

3.2.1 Risk-status Estimation Based on Population Parameters 

The criterion proposed by FAO (2007b) emphasises the ratio of males to females 

active within the population, which greatly affects the effective population size and 

inbreeding rate (Simianer 2005). Effective population size (Ne) is defined as ‘the size of an 

“ideal population” that would have a specified rate35 of increase in inbreeding or decrease 

in genetic diversity by genetic drift’ (Henson 1992, p. 91). The inbreeding rate is ‘the mating 

of closely related animals and results in an increase in homozygosity’ (Henson 1992, p. 17). 

Small populations are much more likely to become extinct due to demographic 

fluctuation than large populations. For example, one accidental death in a population of 10 

individuals would reduce the population size by 10%. In contrast, one accidental death in a 

                                                             

 

 
34 

FAO risk classification is explained in Sub-section 2.1.3. 

35
 Ne incorporates the sex, ratio and age structure of the population; the inbreeding rate and genetic drift; 

genetic diversity within the population; and the length of time the survival plan needs to operate (Henson 1992). 
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population of up to 1000 individuals would reduce the population size by only 0.1% 

(Harmon & Braude 2010). In addition, small population size results in an increase in 

inbreeding, which in turn results in a loss of genetic diversity (Henson 1992) and an increase 

in inbreeding depression36 (Harmon & Braude 2010). The amount of genetic variation 

present in each generation decreases at an accelerated rate once the effective population 

size falls below 10037 (Henson 1992). 

Through the Minister of Agriculture, the Indonesian government issued 

Regulation No.35/2006 to guide the conservation and utilisation of AnGR. This regulation 

provides a risk classification for AnGR that is aligned with the FAO classification and based 

on the number of breeding females (Table 13). A breed with less than 10,000 breeding 

females, assuming a proportional number of breeding males, is classified as ‘at risk’ or 

‘rare’. A breed is considered ‘endangered’ when the number of females is below 1,000 and 

‘critical’ when this number falls below 100. 

Table 13: Risk classification for animal genetic resources in Indonesia 

 

Source: Regulation No. 35/2006 issued by the Minister of Agriculture of the Republic of Indonesia about 
guidance for conservation and utilisation of AnGR in Indonesia 

Alderson (2009) proposed a classification that included the population 

parameter combined with geographical and genetic parameters across AnGR species, 

                                                             

 

 
36

 An increase in the proportion of deleterious homozygous gene combinations in a population leads to a lower 
survival rate among the young and thus lower reproductive output (Harmon & Braude 2010). 

37
 This number is applied for any AnGR breed. 

Risk category Number of breeding females

Rare 5000–10000

Vulnerable 1000–5000

Endangered 100–1000

Critical < 100
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including chickens. He argued that there is a need to develop thresholds for species because 

they have different of variations in generation interval, reproductive rate and mating ratio. 

He included the geographical distribution because breeds that are localised and/or adapted 

closely to their area of origin are vulnerable and likely to have a higher rate of inbreeding. 

However, the system is valid in developed countries only because it assumes that each 

breed is regulated by a programme for the registration of individual animals (Alderson 

2009). Table 14 shows Alderson’s (2009) risk classification. 

Table 14: Risk-classification categories and criteria, adapted from Alderson (2009) 

 

a
 The number of active breeding females varies with species 

b
 The maximum radius of a circle (km) containing 75% plus of the population 

c
 The level of inbreeding predicted in 25 years 

3.2.2 Risk-status Estimation Based on Alternative Approach 

Risk status can be quantitatively estimated as a composite of a series of variables 

that influence the risk of extinction. The value of each variable is obtained before they are 

combined (Boettcher et al. 2010). To determine conservation priority using Weitzman’s 

(1993) method to maintain genetic diversity of a breed in the future (Boettcher et al. 2010), 

the risk estimation was generally required. Weitzman (1993) combined genetic-diversity and 

Numerical (breeding 

females)a

Geographical 

(concentration (km))b

Inbreeding   

(predicted (%))c

Transitional 1000–3000 25 10

At risk 500–1500 20 15

Vulnerable 300–900 17.5 20

Endangered 165–500 15 25

Critical 100–300 12.5 30

Category

Criteria
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risk-status data to set a conservation priority using criteria such as marginal diversity38 and 

conservation potential.39 Weitzman used population parameters such as the current 

population size and the likely future population trend to develop the risk status of different 

crane species. Population parameters were based on expert opinion. 

The variables used in developing the risk status are specific for particular species 

and/or breeds; however, the variables tend to take into account population parameters 

such as total population size and population dynamics, which were derived from expert 

opinion. In addition, management parameters such as the rate of indiscriminate crossing 

and environment parameters such as farmer organisation were frequently included. This 

alternative approach to the estimation of risk status has been devised for African breeds 

(Reist-Marti et al. 2003), Ethiopian sheep breeds (Gizaw et al. 2008), Borana cattle in Africa 

(Zander et al. 2009) and Vietnamese local chickens (Cuc et al. 2011).  

Reist-Marti et al. (2003) argued that population number was not sufficient as a 

predictor of risk status because there were many other factors influencing the survival of a 

breed, such as the environment and the social values of the breed. They suggested three 

sets of variables to derive risk status. The first included population variables consisting of 

total population size and its change over time, the geographic distribution of the breed and 

the risk of indiscriminate crossing. The second set was environment variables consisting of 

organisation among farmers, the existence of a conservation scheme and the political 

situation. The third set was values variables including special traits and socio-cultural 

importance. A final variable was reliability of information. Variables were derived from 

resources including the databases of DAD-IS 2.0 and the Domestic Animal Genetic Resources 

Information System (DAGRIS) of International Livestock Research Institute (ILRI). Missing 

data were substituted by expert opinion. 

                                                             

 

 

38
 The change of expected diversity of the total set of species or breeds if the extinction probability of breed is 

modified (Simianer 2005) 

39
 The quantity of diversity that could expect to be conserved if the breed is made completely safe (Simianer 

2005) 
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Reist-Marti et al. (2003) weighed all variables between 0 and 0.1 except for 

population number. Population number was scored with the upper limit of 0.3 because it 

was considered the most influential factor on extinction probability. To estimate the risk 

status, the weights of all variables were calculated and normalised between 0 for ‘no-impact 

risk’ and 0.1 for ‘high-impact risk’. 

The risk status in Gizaw et al.’s (2008) study drew broadly upon the approach 

developed by Reist-Marti et al. (2003). Gizaw et al. (2008) proposed five variables to 

estimate extinction probability: population size, average number of rams per flock, 

indiscriminate crossbreeding, maintenance of pure stock and farmers’ opinion towards their 

breed. The value for farmers’ opinion was developed based on interviews with farmers. The 

farmers were asked to value their breeds from 1 (poor) to 4 (excellent) in terms of growth, 

meat quality, fertility, prolificacy and market value. Gizaw et al. (2008) argued that the 

breeds have a higher likelihood of being replaced when farmers assign a low value to their 

breeds. 

Zander et al. (2009) used eight variables to estimate the risk status of Borana 

cattle breeds in East Africa. The variables were population trend over the last 10 years, 

distribution of breed, livestock-keepers’ attitude towards crossbreeding, the degree of risk 

of replacement by other breeds, organisation of farmers, existing conservation initiatives, 

market access and awareness of the livestock keepers to extinction risk. Some variables 

were quantified using a Likert-scale approach in interviews with livestock keepers. The 

estimation of risk status used the Reist-Marti et al. (2003) formula. 

Zander et al. (2009) pointed out that keepers’ knowledge about breeds/species 

was significant in the selection of species and/or breeds for conservation programmes. In 

addition, the keepers’ perceptions of the threats faced by local breeds and breeding 

strategies were important in selecting households to participate in in-situ conservation 

initiatives. 

Cuc et al. (2011) assessed the conservation potential of Vietnamese local chicken 

breeds and investigated the optimal allocation of conservation funds to maximise genetic 

diversity of the breeds. They proposed 11 variables to estimate risk status; these variables 

were adapted from Reist-Marti et al. (2003) to their case-study conditions. Cuc et al. added 

economic development, production system and disease-control variables but omitted 
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political situation and reliability data variables in their scheme. Table 15 shows a summary 

of the variables from the studies, while Appendix 1 presents the variables and their criteria 

in detail. 

Table 15: Summary of variables for the estimation of risk status from some studies 

 

3.2.3 Estimating Risk Status of the Case-study Breeds 

The alternative estimation approach was used to assess the risk status of 

indigenous chicken breeds in Java because of a lack of data availability regarding actual 

population parameters. (This data is required for the formal risk classification developed by 

FAO (2007b) or the Indonesian government.) The difficulty of collecting complex 

information is a major shortcoming with most risk-classification systems using population 

parameters (Alderson 2003, 2009). For example, the data for developing the risk status of 

indigenous chickens in Java using FAO (2007b), which emphasises the actual number of 

breeding animals—primarily breeding females—is not complete. These data are derived 

from the rough estimations of a few studies. For example, the populations of Sentul and 

Total population size 

Change of total population 

size over the last ten years

Distribution of the breeds

Economic 

Socio-cultural importance

Special traits

Rate or degree of 

indiscriminate crossing

Disease control

Organisation of farmers

Establishment of conservation 

scheme

Market access

Political situation

Environment

√ √ √

√ √

Reliability of data √

Perception/opinion of the keepers 

(e.g. risk awarness)
√ √

√

√

√

√

√

√ √ √ √

√ √

Management

√ √

√ √

√ √ √

Values of the breeds

√ √ √

√ √

Reist-marti et al. (2003) 

(African cattle breeds)

Gizaw et al. (2008) 

(Ethiopian sheep breeds)

Zander et al. (2009)  

(Borana cattle breeds)

Cuc et al. (2011) 

(Vietnamese local chicken 

breeds)

Population

√

Variable

Study (breed)
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Pelung chickens in West Java are in decline (Susanti et al. 2007, 2008). Sentul chickens were 

estimated to comprise 100–1,000 adult females. There was no information about other 

population structure such as the number of adult males. Pelung chickens were estimated at 

5,000–10,000, without further information about population structure. 

The process for determining the risk status was begun by first collecting variables 

considered to be influential in the risk of extinction of the breeds in question. The variables 

were derived from literature reviews, expert interviews and focus-group discussion (FGDs) 

with the keepers of the breeds. In particular, this research involved population, 

management and keeper opinion variables derived from risk status studies in some 

countries (Table 15). 

Next, the variables and their criteria were selected. Ten variables were selected 

for estimating the risk status of the case-study breeds: total population size (POS), 

population change over the past 10 years (CHA), breed distribution (DIS), degree or risk of 

indiscriminate crossing (CRO), farmer opinions towards their breeds (FO), organisation of 

farmers (ORG), formal government recognition (REC), special traits (SPE), socio-cultural 

importance (CUL), and disease control (DC). The detailed method of variable selection is 

described in Chapter 5. The variables’ criteria were adopted from previous studies (Table 

15) and the detail of these criteria can be seen in Appendix 1. 

Once variables and their criteria were selected, the values of variables were 

estimated. The values were derived from literature about indigenous chicken populations in 

Indonesia (secondary data), expert interviews, FGDs and keeper surveys. The values of CRO, 

ORG, FO and DC were derived from the surveys, while the values for other variables were 

derived from the literature reviews, expert interviews and FGDs. After the values of 

variables were estimated, the risk status could be estimated using the formula developed by 

Reist-Marti et al. (2003).40 

                                                             

 

 
40

 Reist-Marti et al.’s (2003) formula can be seen in Sub-section 3.8.3. 
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3.3 Characterisation of Production Systems 

Livestock production is defined as ‘…a form of agricultural production in which 

different livestock species such as camels, cattle, sheep, goats, equines, pigs and poultry are 

produced. This production has many facets and the manifestation of these facets differs 

from one situation to another’ (Jahnke 1982, p. 2). The use of the term ‘system’ in livestock 

production represents the complexity of elements that make up livestock production and its 

inter-linkage with the human environment, thus allowing the dynamic development of 

livestock production (Jahnke 1982). As a system, livestock production adapts its methods 

and objectives due to the changes in boundary conditions such as land, labour and capital 

(Schiere et al. 1999). 

3.3.1 Classification of Production Systems 

Indigenous chicken-production systems can be categorised based on types and 

levels of inputs. These inputs, such as housing, cages, feed, drugs and time or attention 

provided by the keepers, rely on the keepers’ or households’ socio-economic conditions 

(Guèye 2005). A number of classification systems have been proposed and applied in the 

literature. Menge et al. (2005, p. 828) classified indigenous chicken production into three 

different systems: scavenging, semi-scavenging or semi-intensive and confined full-ration or 

intensive. The scavenging system applies a scavenging technique that allows chickens to 

scavenge for food without confinement. The semi-scavenging system emphasises 

supplementary feed and partial confinement. The confined full-ration system applies full 

confinement and an improved management system. 

Guèye (2005, p. 40) used a four-category classification system: unimproved 

backyard, improved backyard, semi-intensive and small-scale intensive. Muladno (2008, p. 

2) follows Menge et al.’s (2005) three-category system with some variations as Menge et 

al.’s (2005) study classified production systems in Indonesia. The classifications can overlap. 

For instance, the extensive system sometimes combines feed supplementation or backyard 

with night confinement but without feeding (Guèye 2005). Thus, there are possible 
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variations between and within regions or countries. Table 16 provides a summary of the 

classification of production systems. 

In the scavenging system—also called the extensive production system  

(Pedersen 2002, p. 9) and the unimproved backyard system (Guèye 2005, p. 40)—chickens 

are allowed to scavenge for major parts or all of their feed within the homestead. Often, the 

only supplement provided is kitchen waste (Pedersen 2002, p. 9), with no regular water and 

little or poor night shelter (Guèye 2005, p. 40). This system is often characterised as low-

input, low-output production (Pedersen 2002). The extensive system is predominant in 

Africa (Guèye 2005; Kondombo et al. 2003; McAinsh & Kristensen 2004; Okeno et al. 2012; 

Pedersen 2002) and South-east Asia (Aini 1990). 

In Indonesia, Muladno (2008, p. 2) named the extensive system the ‘extensive-

traditional system’. In contrast with Guèye (2005), Muladno (2008) emphasised that in this 

system, there are no keepers’ interventions in chicken production relating to supplementary 

feed, confinement or health management. 

In the semi-intensive system, chickens are partly confined. Their daily feed 

requirements are supplemented with crop residues, grains and kitchen waste. The flock is 

not vaccinated but given ethno-veterinary treatment (Menge et al. 2005, p. 828). Generally, 

chickens are vaccinated against ND and other diseases such as fowl pox and Gumboro 

disease when necessary, and are treated for parasites (Guèye 2005, p. 40). In this system, 

chickens are housed in open fenced areas and, in some cases, colony cages are provided for 

chickens to sleep in at night (Muladno 2008, p. 2). Chickens kept under this system are 

genetically improved breeds; the semi-intensive system for genetically unimproved breeds 

is called the ‘improved backyard system’ (Guèye 2005, p. 40). 
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Table 16: Summary of classification of production systems in the literature 

 

 

In the intensive (Menge et al. 2005), chickens are confined all the time and 

supplied with a balanced diet including further improvements in overall husbandry 

conditions (Guèye 2005, p. 40). In this system, the chicken population is categorised 

according to life periods: the starter period (1 day–2 months), the grower period (2 months–

4.5 months) and the finisher period (>4.5 months–culling) (Muladno 2008, p. 2). Since the 

intensive system dominates the production systems of exotic chickens, this system is less 

common for indigenous chickens (Menge et al. 2005). 

The classification of production system in the main survey questionnaire was 

developed based on observation in the first stage of study (Table 17) and considered 

established production-system classifications of Guèye (2005) and Muladno (2008). The 

production systems were divided into extensive, semi-intensive and intensive systems. The 

characteristics of each system are not extremely different, with the main difference being in 

the duration for which the keepers confined their chickens. Other human interventions such 

as health management and supplementary feed were similar. 

In the extensive system, chickens scavenged for their feed within the 

homesteads and/or on harvested rice fields surrounding the keepers’ houses. The keepers 

sometimes fed their chickens with kitchen and/or crop residues. At night, the chickens slept 

in shelters in the keepers’ backyards or in the lower level of their houses. In general, 

chickens were not vaccinated. However, the keepers sometimes treated sick chickens with 

System Input Menge et al. (2005) Gueye (2005) Muladno (2008)

Extensive Housing No Poor No

Supplementary feed No No No

Health management No No No

Semi-intensive Housing Partly confined Partly confined Partly confined

Supplementary feed Kitchen waste, grain, 

crop residues

Yes, but no mention 

particular sources

Rice bran, corn, 

commercial ration

Health management Ethno-botany/traditional Vaccination No regular vaccination

Intensive Housing Confined all the time Confined all the time Confined all the time

Supplementary feed Balanced diets Balanced diets Balanced diets

Health management Vaccination Vaccination Vaccination
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traditional and/or modern medicine. There was no such extensive system described in 

Muladno (2008). 

In the semi-intensive system, chickens scavenged in fenced areas with shelters 

that were built to protect them from bad weather such as rain. The chickens also slept in 

these shelters at night. Keepers provided supplementary feed for the chickens such as rice 

bran, corn and commercial ration. Most of the keepers who used this system provided 

health management for their chickens such as vaccinations and treated sick chickens with 

traditional and/or modern medicine. 

The intensive system was similar to the semi-intensive system; the difference 

was that the keepers confined their chickens all the time. In many cases, the keepers who 

used this system did not have enough land to keep chickens under a semi-intensive system. 

As in the semi-intensive system, most keepers provided health management for their 

chickens such as vaccinations and treated sick chickens with traditional and/or modern 

medicine. In a minority of cases, keepers who belonged to intensive production systems ran 

their farms commercially and applied more professional management. They incorporated 

further improvements to overall husbandry conditions such as the provision of balanced 

diets and regular medical treatment. 

3.3.2 Aims of and Methods for Characterising Production 

Systems 

Characterisation of production systems was undertaken in this study to 

understand the existing production systems of indigenous chicken breeds. This 

understanding is important for the implementation of in-situ conservation programmes. 

Characterisation is the first step to identifying threats and opportunities for holistic 

improvement of production systems (Mtileni et al. 2009). Hence, suitable non-monetary 

incentives (e.g., technical intervention), which may be needed to maintain and/or improve 

chicken production, can be identified. 

As the strategy for poultry development will differ from area to area (Riise et al. 

2005), the characterisation of production systems is required to identify specific 

interventions that may be different for different breeds. Characterisation of production 
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systems is also important for the community-based approach to implementation because 

one of the key strategies in conservation of AnGR is incorporation of community needs, 

perceptions and preferences (Wollny 2003), which is also determined through this study. 

Characterisation of production systems can be undertaken through on-farm or 

on-station studies (Rege & Okeyo 2006). However, it is suggested that characterisation be 

carried out under on-farm conditions through baseline data collection rather than on-

station experimental studies (Abdelqader et al. 2007; Gondwe & Wollny 2007) as it provides 

accurate indications of performance levels under real conditions (Rege & Okeyo 2006). 

Although rapid, on-farm surveys can be useful for collecting basic information on production 

systems, longer surveys in on-farm conditions with a participatory approach are better in 

the characterisation process (Gondwe & Wollny 2007). This approach captures the dynamics 

of production systems, any challenges presented by the environment and/or any changes 

required. It gathers more accurate information because the data is derived from data 

recording of the farmers as research participants. 

Studies on indigenous chicken-production characterisation have been conducted 

using on-farm surveys with and without a participatory approach (Abdelqader et al. 2007; 

Gondwe & Wollny 2007; Henning et al. 2007; Okeno et al. 2012). These studies are 

explained in more detail below as they had a similar aim to the current research of 

identifying constraints and opportunities of existing production systems for holistic 

improvement. 

Okeno et al. (2012) conducted an on-farm study of the production system of 

indigenous chickens in Kenya using observation and farmer interview to identify threats and 

opportunities. They found that chicken health care, nutrition and housing required urgent 

action as well as market accessibility. In addition, they recognised that farmers’ production 

objectives, the market requirements and the production circumstances should be taken into 

account in genetic improvement programmes. 

Gondwe and Wollny (2007) carried out an on-farm investigation using a 

participatory approach to study a local chicken-production system in Malawi. The study 

aimed to evaluate the production system by investigating flock structure, utilisation, 

management and constraint. They reported that chicken production in this country has 

multifunctional outputs but faces challenges in animal health, and that feeding 
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management practices require an integrated intervention approach at the community and 

household level. 

Abdelqader et al. (2007) conducted an on-farm study to characterise the local 

chickens and their production systems in Jordan using observation and farmer interview to 

investigate the opportunities for improvement. They reported that local chickens fulfil 

significant functions in the farmer livelihoods in Jordan; however, many constraints—such 

as improper housing and inadequate hygiene as well as a high rate of inbreeding—affected 

the efficiency of the production systems. They concluded that improving the management 

practices and establishing an effective breeding system would be required to improve the 

production system. 

Henning et al. (2007) investigated the characteristics of village chicken 

production in Myanmar using farmer interview to identify the major constraints for 

production improvement. They found that chicken production was of less importance than 

crop production but provided some additional income to rural families. Since mortality due 

to disease (ND) was the major issue, vaccination as a means of protecting birds against ND, 

and confinement rearing and supplementary feeding of chicks as a means of reducing their 

attrition rate, was suggested. 

Since this current study was conducted to gain a preliminary understanding of 

the production system of the case-study breeds, it was carried out using rapid on-farm 

investigation and farmer interview. To enrich the quantitative data derived from keeper 

interviews in the survey, interviews with key informants were also conducted. 

3.4 Non-market Valuation 

Economic valuation using non-market valuation was carried out in this research 

to provide empirical information about the likelihood of keepers to require financial 

incentives (conservation payment) to commit to maintaining the case-study breeds in the 

future. The valuation was also needed to determine the amount of financial incentives 

which might be required by the keepers. 

The key challenge in conducting economic valuation for AnGR in developing 

countries is the lack of available data, in particular, missing markets and market 



76 
 

imperfections (Drucker & Anderson 2004; Drucker et al. 2001). Lack of data on market 

transactions means that the value of goods cannot be directly obtained from the markets 

and therefore indirect41, or non-market, approaches are required. These approaches enable 

the capture of shadow prices from surrogate markets (Drucker & Anderson 2004). 

Economic theory suggests that individuals have preferences regarding goods 

(market and non-market), and they are assumed to have the ability to order their 

preferences (Flores 2003). While individual preferences regarding market goods are 

observable in market (e.g., through price), preferences regarding non-market goods are 

unobservable. Non-market valuation provides tools to indirectly obtain the value of non-

market goods. In general, this valuation is conducted using survey techniques to elicit 

individual preferences regarding such goods. 

Compared to market valuation, non-market valuation enables the capture of 

both UVs and NVs of natural resources (Carson et al. 2001; Flores 2003). In relation to AnGR, 

this approach can reveal the intangible values that are not traded in the market, such as the 

value of adaptive traits (e.g., disease or drought resistance) (Romano 1999). Since non-

market valuation also allows exploration of hypothetical scenarios and/or choices, it 

provides a range of values of a  characteristic or attribute of the good to be valued including 

values beyond its existing level of characteristic (Randall 2002). However, the challenge in 

using non-market valuation is that it requires individuals to understand their preferences 

and choices. In this way, they can maximise their utilities (Flores 2003). 

3.4.1 Non-market Valuation Methods for Animal Genetic 

Resources 

Non-market valuation methods can be divided into two: revealed (direct) and 

stated (indirect) preferences.42 The revealed-preference method requires observable 

                                                             

 

 
41

 See Sub-section 2.3.4.2 in Chapter 2. 

42
 These two methods are described in Sub sections 2.3.4.1 and 2.3.4.2. 
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market behaviour data such as price (Champ 2003). It also requires large number of 

transactions to make it statistically reliable (Flores 2003). In contrast, the stated-preference 

method relies mainly on data (individual preferences) collected in the survey (Champ 2003). 

The nature of the revealed-preference method means that it may not capture the passive 

(non-use) values of the good in question because such values cannot be identified from 

market-demand data (Flores 2003). For indigenous chicken breeds in Indonesia, the market 

values might not reflect specific breeds (Muladno 2008). Also, they did not represent their 

scarcity as well as capture the passive values of the breeds. Hence, a stated-preference 

method was used in the current research. 

Reviews of non-market valuation methods for AnGR have been conducted by 

Drucker et al. (2001), and the application of such methods has been used for valuation of 

the local (creole) pig breed in Yucatan, Mexico (Drucker & Anderson 2004). The studies 

highlighted the potential of using stated preferences such as CV and CE in valuing AnGR in 

developing countries. 

CV is a method of eliciting the perceived value of goods, services and amenities 

using a survey study (Boyle 2003). In CV, people are asked if they are WTP and/or WTA a 

fixed sum of money for a given policy to be implemented or a specified change made to a 

resource (Romano 1999; Venkatachalam 2004). CV enables the valuation of the entire TEV 

with a single valuation question (Bateman et al. 2004). Nevertheless, it may result in 

‘hypothetical bias’ because a CV survey is based on a hypothetical situation. Therefore, 

there may be a possibility of divergence between the real and hypothetical data 

(Venkatachalam 2004). In addition, the use of CV may result in a strategic bias such as ‘yea-

saying’, when respondents say yes to the payment offered to please the interviewer rather 

than because they truly want it (Carson 2000). 

CV has been used widely in cost–benefit analysis and environmental impact 

assessment (Venkatachalam 2004). In particular, this method has been used in cost 

determination of AnGR conservation programmes. For example, Pattison et al. (2007) used 

CV to determine the cost of conservation for indigenous Pelόn pigs in Yucatan, Mexico, and 

Zander et al. (2009) used the method for different types of Borana cattle across two 

countries in Ethiopia and Kenya. The application of CV in these studies was not concerned 

with the ‘value’ of AnGR as such, but was used to discover any discrepancy in overall 
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benefits perceived by the keepers, including UVs and NVs accrued from rearing alternative 

breeds (opportunity cost). Both studies used WTA to measure the opportunity cost to the 

keepers of maintaining the public good. This cost was then used as an indicator of the level 

of incentive that might be required to motivate keepers to maintain such breeds. 

An alternative stated-preference approach based on CEs is an economic analysis 

based on random utility theory, in which individuals are confronted with a hypothetical 

setting and asked to choose their preferred alternative among several alternatives in a 

choice set (Adamowicz et al. 1995). Each alternative is described by a number of attributes 

or characteristics (Alpizar et al. 2001). CE enables the valuation of each characteristic of a 

good (Adamowicz et al. 1998; Bateman et al. 2004). It also avoids yea-saying (Adamowicz et 

al. 1995; Carlson & Martinsson 2001). However, the complexity of the design can be a 

problem for respondents. For example, inconsistent responses can increase as the number 

of choices increases (Foster & Mourato 2003). 

A number of others have used CE in AnGR studies. For example, Zander & 

Drucker (2008) used Choice Ranking (CR), which is a modification of CE, to determine the 

sub-type of Borana cattle that should receive priority in conservation initiatives. They used 

CR to infer from keeper preferences for cattle attributes the values that they placed on 

breeds and sub-types. Since attributes significantly influenced the purchase decisions of 

farmers, WTP for Borana cattle could be assessed by calculating the combination of 

particular attributes that maximised keepers’ utility. 

Faustin et al. (2010) used CE to determine TEV of indigenous chickens in Benin by 

assessing preferences for chicken traits and understand heterogeneity among households 

preferring certain traits that were expressed in indigenous and/or non-indigenous breeds. 

This study was motivated by the argument that conservation should be given to those 

chicken breeds that provided maximum utility to their keepers and had the highest genetic 

diversity. If farmers experienced greater welfare from many traits that were expressed in 

exotic/commercial breeds, conservation would be difficult without compensating the 

farmers for their losses. 
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3.4.2 Contingent Valuation Method 

The current research was conducted to determine the financial incentives that 

might be required to make indigenous chicken production more economically feasible, to 

prevent keepers from abandoning the indigenous breeds for other competing breeds, 

animals and/or other economic activities. The financial incentive (compensation) would 

then be used as a basis for the development cost of conservation of the indigenous chicken 

breeds. 

The research was not concerned with the TEV of indigenous chicken breeds as 

such, which could be quantified using CV and/or CE, but rather with the differences 

between TEV of indigenous chicken breeds and alternatives. To achieve the objective, the 

use of CV was more appropriate than the use of CE. This is because CV is used to estimate 

individual preferences for changes in quantity or quality of non-market goods or services 

(Zander et al. 2009). In an AnGR context, CV was able to determine any differences 

perceived by the keepers in total benefits accrued from rearing alternatives breeds 

(opportunity cost) (Pattison et al. 2007; Zander et al. 2009). 

In CV, individual preferences for changes in quantity or quality of goods or 

services were expressed in monetary terms as their maximum WTP or their minimum WTA 

(Zander et al. 2009). WTP is the appropriate measure when individuals need to acquire a 

good, while WTA is appropriate when individuals are being asked to voluntarily give up a 

good (Carson 2000). The choice of measure depends on the property right to the good. If 

the individuals have legal entitlement to the good and they are being asked to relinquish 

that entitlement, the correct measure is WTA (Carson 2000). In the current research 

context, WTA was the more appropriate measure because the keepers were entitled to 

utility of their chickens and should be compensated for opportunity costs imposed on them. 

3.4.3 Foundations of a Willingness-to-accept Approach 

Economic theory suggests that farmers make economically rational decisions, 

that is, they seek to maximise utility (Dupraz et al. 2003; Ma et al. 2012). Enrolment in a 

conservation programme could change farmers’ maximised utility by requiring a higher level 
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of environmental services in return for a payment. Thus, farmers’ willingness to participate 

in a programme depends on the magnitude of the change in utility (Ma et al. 2012). This 

change can be measured monetarily by the WTA payment (Cooper & Keim 1996; Dupraz et 

al. 2003; Ma et al. 2012). 

Farmers were assumed to maximise utility U based on production of market 

goods (c) and services (v) (Dupraz et al. 2003): 

       (   )   

Equation 1 

WTA is defined as the minimum payment that the farm household would require to provide 

specified environmental services under the programme (Cooper & Keim 1996; Dupraz et al. 

2003; Ma et al. 2012). In the case of this research, the ‘service’ v was to commit to 

continuing to keep and breed indigenous chickens under certain constraints such that: 

        
         

Equation 2 

WTA was conceived using the restricted expenditure function:    (        )  where    was 

the restricted expenditure function, Z represented a matrix of characteristics of the farms 

and associated households such as production system and existing flock size, and p was a 

vector that contained product and input prices: 

       (    
      )    

 (         ) 

Equation 3 

3.4.4 Format for Willingness-to-accept Elicitation 

CV approaches can use two types of questions: open-ended and closed-ended 

(Whitehead 2000). An open-ended question asks respondents to state how much money 

they are willing to pay (or accept) for a specified change in a right, resource access or policy. 

The benefit of such a question is that it provides a point estimate of the response 

(Whitehead 2000). The drawback of an open-ended question is that respondents tend to 



81 
 

have difficulty stating a specific amount of money for items and policies with which they are 

not familiar (Antony & Rao 2010; Boyle 2003; Whitehead 2000; World Bank Institute 2002). 

A closed-ended question asks respondents whether they would be willing to pay 

or willing to accept a specified amount for the good or policy in question (Boyle 2003; 

Whitehead 2000). The question is posed as a dichotomy to which respondents answer ‘yes’ 

or ‘no’ (Antony & Rao 2010; World Bank Institute 2002). This ‘take-it-or-leave-it’ format 

mimics the choice facing buyers in an actual market or the choice facing citizens in a 

referendum for a public good (World Bank Institute 2002). From a research perspective, a 

major disadvantage is that the researcher only learns whether the respondent’s WTP or 

WTA is above or below the specific bid level (Whitehead 2000). Another weakness is the 

tendency of respondents not to express their true values (strategic bias) (Boyle 2003). The 

respondents may answer yes to any bid offered (yea-saying) or state that they would pay 

high bid amounts that are likely to exceed their true values (over-pledging); the converse 

tends to occur with low bid amounts. ‘Yea-saying’ occurs frequently in countries where 

expressing individual opinions, such as in open elections or citizen referenda, is not 

traditional (Zhongmin et al. 2006). Over-pledging occurs when an individual assumes that 

their stated WTP value would influence the provision of the good under question 

(Venkatachalam 2004). 

The weaknesses of dichotomous choice may be reduced by using an open-ended 

follow-up question that allows respondents to state their WTP or WTA above or below the 

bids offered. This is called an ‘anchored open-ended’ approach, as the initial dichotomous 

question states a monetary value. There are many examples of the application of anchored 

open-ended approaches for WTP and/or WTA. Köhlin (2001) used the anchored open-ended 

approach to determine WTP for improving the implementation of the Orissa Social Forestry 

Project in India. Greiner and Rolfe (2004) used the format to determine WTP for examining 

the potential of price mechanisms in managing tourist visitation in North Queensland, 

Australia. Amigues et al. (2002) and Del Saz-Salazar et al. (2009) used the format to 

determine WTP and WTA as a basis for analysing benefit and cost of riparian habitat 

preservation in France and restoring water quality in Spain respectively. 

This study adopts an anchored open-ended approach. In the survey, respondents 

are asked a dichotomous (or discrete) question: ‘Would you be willing to participate in the 
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programme if the level of support offered was IDR X per chicken per year?’ The respondents 

answer ‘yes’ or ‘no’. This is followed by an open-ended question: ‘What is the minimum 

amount that the programme would have to offer for you to participate?’ 

3.4.5 Factors Influencing Participation Decisions and 

Willingness to Accept 

Two types of factors influence farmers’ participation in conservation schemes: 

farm(er) factors (e.g., age, gender and type of production system) and scheme factors (e.g., 

amount of payment) (Wossink & van Wenum 2003). Both types of factors need to be taken 

into account to understand farmers’ participation decisions and consequently their WTA to 

participate in a conservation programme. In addition, Siebert et al. (2006) argued that non-

economic values such as interests, problem awareness and self-perception might influence 

people’s decisions to participate in conservation programmes. 

Farm(er) and scheme characteristics as well as non-economic values have been 

shown to influence farmers’ decisions to join conservation programmes and their WTA. 

However, the direction of influence for farm(er) characteristics has varied among studies. 

Zander et al. (2009) examined Ethiopian and Kenyan farmers’ willingness to 

accept compensation to keep Borana cattle. Farmers who had more livestock required more 

compensation for keeping the cattle, while those who pursued mixed crop-livestock farming 

required less compensation. 

Yakhshilikov et al. (2009) examined the amount of compensation that poultry 

farmers in Indonesia required in the case that their poultry had to be destroyed following an 

AI outbreak. Farmers who had more poultry tended to require less compensation, as did 

farmers with extensive production systems. The level of compensation also depended on 

the species kept and the gender of the head of the household. Farmers required more 

compensation (high WTA) for chickens (kampung chickens) than for other poultry species 

such as Muscovy ducks. Male heads of household required less compensation. 

Del Saz-Salazar et al. (2009) determined WTA for restoring water quality in Spain. 

They found that respondents who had a greater interest in the environment had a higher 

probability of accepting a compensation offer. The results indicated that the higher the 
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family income, the lower the probability of accepting compensation and the lower the 

stated WTA. 

Shrestha et al. (2007) estimated the compensation required by local 

communities to forgo access to the natural resources within the Koshi Tappu Wildlife 

Reserve (KTWR) in Nepal. They found that male heads of households and respondents 

whose primary occupation was in agriculture required higher compensation. They also 

found that respondents who were less dependent on the reserve and those who had 

greater awareness and a positive conservation attitude required lower compensation, as did 

older respondents. 

McLean-Meyinsse et al. (1994) examined small farmers’ willingness to 

participate in reserve programme in Louisiana, US. Their study showed that the likelihood of 

a farmer being willing to participate in the programme was influenced by payment per acre 

and age. Wossink and van Wenum (2003) examined the actual and contingent participation 

by Dutch arable farmers in biodiversity conservation programmes. They found that the bid 

offer had a significant effect on participation in the programmes. Ma et al. (2012) 

determined farmers’ willingness to participate in payment-for-environmental-services (PES) 

programmes in Michigan, US. Per-acre payment offer was an important factor in influencing 

farmers to enrol in the programmes. 

3.5 Empirical Research Design, Data-collection 

Techniques and Ethics Consideration 

This section describes how the study was designed, including how it was 

structured and what activities were conducted in each stage of the study. It also describes 

the data-collection techniques used. 

3.5.1 Empirical Research Design 

During two stages of the study, interviews were the main data-collection 

technique. The interviews involved experts and key informants as well as keepers of 

indigenous chicken breeds. Another type of interview, FGDs, was also used in this study. 
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These techniques (key-informant interviews and FGDs) were adopted from RRA 

methodology. Table 17 shows the stages of study together with their related data-collection 

techniques, data types and activities. 

The experts involved in this research were two researchers from the Indonesian 

Research Institute for Animal Production, one lecturer/researcher from Padjadjaran 

University and one government officer from the Directorate General of Livestock and 

Animal health Services. Only one expert is female. Four key informants from different 

breeder organisations were involved. They (one key informant for Pelung and Kedu chickens 

and two for Sentul chickens) were selected based on expert interview results. All the key 

informants are male. 

In the first stage of the study, quantitative and qualitative data were collected to 

support the elaboration of the main survey to be applied in the second stage. The data were 

derived from interviews with experts, key informants and keepers. First, interviews were 

conducted with the experts to select the case-study breeds and the key informants for each 

of these. Second, interviews were conducted with the key informants to help determine the 

current situation of the case-study breeds and to select the keepers to be involved in the 

observation. Third, on-farm observation and interviews with the keepers were carried out 

to capture the on-farm situations of the case-study breeds including production costs. These 

costs were the basis for the level of bid offered to the respondents for conservation 

payment in the main survey. The first stage of the study supported systems analysis and 

problem scoping. This, in turn, helped shape the empirical phase in the second stage of the 

study.  

In the second stage, quantitative and qualitative data were collected through 

interviews with experts, key informants and keepers. Interviews with the keepers were 

conducted during the main survey using questionnaires43 that had been previously piloted, 

to gather quantitative data. In addition, interviews with the key informants were conducted 

to collect qualitative data to support the quantitative data derived from the questionnaire. 
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 See Section 3.6: Survey Instrument 



85 
 

Semi-structured interviews with experts and FGDs with the keepers were carried out to 

elicit qualitative data about the extinction probability variables. 

Table 17: Stages of study: Technique, participants, data type and activities 

 

3.5.2 Expert Interviews 

Expert interviews may be understood as a specific form of semi-structured 

interview to a group of persons who have capabilities in a certain field (Flick 2006). Expert 

interviews are useful for several reasons. They can be used for exploration, to give a 

thematic structure and to generate hypotheses. In addition, they can be employed in 

preparing the main instrument of study for other target groups. Further, they can be used 

to collect context information complementing insights coming from the application of other 

methods (Flick 2006). Although expert interviews may provide unique sources of ‘inside 

information’ about the policy-making process (Dorussen et al. 2005), there is a risk of bias 

because different sets of experts may have different views about the topic in question. 

In this study, the experts were chosen based on specialised literature reviews. 

Expert interviews were carried out at both the first and second stages of research. In the 

first stage, the interviews were carried out to achieve two objectives: to determine which 

Stage Technique Participants Data type Activities/outputs

Experts Qualitative Selection of case-study breeds

Selection of key informants

Key informants Qualitative Capturing current situation of the case-study breeds

Selection of participants (the keepers) for 

observation

Keepers Qualitative On-farm observation 

Quantitative Elicitation of chicken production cost

Interview Experts Qualitative Determining extinction of risk variables 

FGD Keepers Qualitative Determining extinction of risk variables 

Interview Keepers (Main survey) Quantitative Socio-economic and farm system characteristics

WTA 

Value of 'keeper opnion' variable (extinction of risk 

variables)

Interview Key informants Qualitative Selection of participants (the keepers) for the FGDs 

& the main survey

Qualitative data supporting quantitative data from the 

questionnaire

2

1 Interview
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indigenous chicken breeds to include in the study and to determine key informants for each 

case-study breed. In the second stage, expert interviews were carried out to determine 

factors/variables that influence the extinction of the chicken breeds. 

3.5.3 Key-informant Interviews 

Key-informant interviews involve a group of people who are likely to provide 

required information, ideas about and insights into a particular subject (Kumar 1989). The 

interviews are essentially qualitative, and generally only a small number of informants are 

interviewed. However, they can also be used to gather quantitative data (Tremblay 1957). 

Key-informant interviews are useful for several purposes (Kumar 1989). They can be used to 

understand the underlying motivations and attitudes of a target population. They also can 

be used to interpret quantitative data. In addition, they can be used to generate suggestions 

and recommendations, and for the design of a comprehensive quantitative study. 

The advantages of key-informant interviews are that they are flexible enough to 

explore new ideas and issues. Further, because the data comes from knowledgeable people, 

they often provide insights that cannot be achieved by other techniques (Kumar 1989). The 

drawbacks of key-informant interviews are that they are susceptible to interviewer bias and 

to being statistically insufficient (Elmendorf & Luloff 2006). 

Similar to expert interviews, key-informant interviews were conducted in the 

first and second stages of this study. In the first stage, the key-informant interviews were 

conducted to identify keepers of case-study breeds who could be involved in the first and 

second stages of the study. The interviews were also used to collect information for 

developing the main survey design, including determining the sample size. In the second 

stage of the study, the key-informant interviews were conducted to support interpretation 

of the quantitative data derived from the main survey. 

3.5.4 Focus-group Discussions 

A FGD is a form of interview conducted to generate data. It involves a small 

group of participants brought together to discuss a specified topic or issue (Wong 2008). 
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The technique emphasises interaction between participants in its data-collection process 

(Kitzinger 1995). The participants are selected purposely or represent a particular 

population (Lederman 1990). 

FGD has been used for eliciting data in broad areas of research, such as health 

(Powell & Single 1996; Robinson 1999) and education (Lederman 1990). It has also been 

widely used in biodiversity studies such as studies to identify ecological concepts of 

biodiversity that are important and relevant to the public (Christie et al. 2006), and to 

identify important biodiversity issues, and attitudes towards biodiversity management and 

change (Fischer & Young 2007). 

The purposes of FGD are varied. The technique can be used to understand 

people’s attitudes and opinions about different social issues (McLafferty 2004). It is useful to 

explore people's knowledge and experiences. In addition, it is valuable for examining 

people’s thoughts and arguments about issues under question (Kitzinger 1995). 

The advantages of FGD are that it can help participants to explore and clarify 

their thoughts using language in an accessible way (Kitzinger 1995). In addition, it can show 

dimensions of understanding that cannot be explored by other forms of data collection 

because interactions occur between participants (Wong 2008). The drawback of the 

technique is that there is a tendency for participants not to articulate their disagreement 

because of the group’s norm (Kitzinger 1995). For example, the presence of older 

participants may discourage younger participants from expressing their contrasting 

thoughts. 

Successful FGDs require participants to talk freely and share experiences 

(Kitzinger 1997; Wong 2008). This means, participants need to feel comfortable in the FGD 

setting, which is achieved when participants have things in common. Practitioners thus 

suggest to strive for homogenous group composition e.g. by ensuring participants share 

social traits such as class, gender and ethnicity (Kitzinger 1997; Wong 2008).  

The current study used FGDs to elicit the opinions of the keepers of indigenous 

chickens about the important factors/variables affecting the extinction of a given breed. The 

respondents were chosen based on the key-informant interviews. In Cianjur, FDG was 

conducted via a farmer group in Buni Kasih Village in Warung Kondang Sub-district. The 

group was one of at least 10 Pelung farmer groups in Cianjur District. The village was 
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considered representative regarding farmer and farm characteristics of other farmer groups 

in Cianjur. Another consideration was that Buni Kasih Village is known as the place in which 

Pelung were first selected for the sound they made, more than 50 years ago. All farmers 

who involved in the FGD were male. Even though all participants understood Bahasa 

Indonesia, Indonesia’s national language, they preferred to have the discussion in 

Sundanese, their local language.  

In Ciamis District, when the first stage of study was conducted, there was only 

one active farmer group, named the Barokah group, which was involved in Sentul-keeping 

activities. Hence, this group was included in the FGD. In Kedu Sub-district, Temanggung 

District, there was only one farmer group that had utilised Kedu and Cemani chickens for 

more than 20 years. This group was named Makukuhan Mandiri and participated in the 

FGD. All participants in Ciamis and Kedu Districts were male. The discussion in Ciamis was 

conducted in Sundanese, while in Kedu the language of choice was Javanese. 

3.5.5 Survey: Face-to-face Interviews 

The main survey used face-to-face interviews. These interviews require the 

physical presence of the interviewer during the interview process (Doyle 2005; Walter 

2010). This aims to assist the respondents in answering the survey questions (Doyle 2005). It 

is particularly important in relation to the CV method. Compared to other techniques, such 

as mail or phone survey, face-to-face interviews have the greatest ability to provide 

valuable information because the interviewer is available to explain the survey and to 

answer any questions the respondent may have (Boyle 2003). 

In addition, face-to-face interviews give a high response rate (Doyle 2005; Hall & 

Hall 1996). As the number of respondents involved in this research was small and the CV 

method required a high response rate to avoid a biased welfare estimate (Boyle 2003), face-

to-face interviews presented the best option. This technique provided fewer opportunities 

for interviewers to be rejected by respondents, and respondents tended to complete the 

questionnaires (Doyle 2005; Hall & Hall 1996). By approaching potential respondents in 

person, a face-to-face approach tends to result in a higher response rate and a higher rate 

of questionnaire completion (Doyle 2005; Hall & Hall 1996).  



89 
 

However, face-to-face interviews require more time (Doyle 2005; Hall & Hall 

1996; Walter 2010) because the researchers need to spend time on briefing (Hall & Hall 

1996) and/or training the interviewers before the surveys are conducted (Walter 2010). 

Further, the interviewers have to travel from one place to another, taking an average of 

three times as long to complete a face-to-face interview as they would to complete an 

equivalent telephone survey (Doyle 2005). In addition, face-to-face interviews cost more 

(Doyle 2005; Walter 2010) because they usually employ paid interviewers (Doyle 2005; 

Walter 2010), whose travel costs also need to be paid (Doyle 2005). As a result of budgetary 

constraints, the surveys tend to be limited to comparatively small geographical areas (Doyle 

2005). The final disadvantage of face-to-face interviews is the existence of interviewer bias 

(Doyle 2005; Walter 2010) if the interviewers’ words or actions unintentionally influence 

respondents’ answers (Doyle 2005). The bias is more likely to occur if there is no standard 

for interviewers in presenting and administering the questionnaires (Walter 2010). 

3.5.6 Ethics Considerations 

The Australia' ethical standards and guidelines that apply to the conduct of 

research emphasise the responsibilities of the researcher and the rights of individuals and 

communities being researched. As this study involved the participation of humans, before 

the data collection in the first and second stages of study were conducted, ethical 

considerations and approvals were required. Ethical approval was sought through the 

Charles Darwin University Human Research Ethics Committee (HREC) and ethical clearance 

was granted in August 2009. A renewal application of ethic clearance was submitted every 

year until the submission time.  

During data collections, the Plain Language Statement (Appendix 4) was used to 

communicate the nature and purpose of the research, the time requirements, and methods 

and techniques to be used in collecting information to potential participants.  It explained 

that participation was entirely voluntary and that respondents could withdraw their consent 

at any point without prejudice. The Plain Language Statement also stressed that 

participation was governed by the principles of anonymity (respondents names would not 

be published) and confidentiality (responses could not be attributed to individual 
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respondents). In addition, information containing contact details of the researcher and the 

HREC Secretariat was given to the participants in case of an emergency, concerns and 

complaints or any further questions about the project.   

Data were stored in a password protected personal computer, with a back-up of 

DVD and hard copies were locked in a filing cabinet in the office of the researcher for a 

period of five years on completion of the project. The researcher possessed the data and 

only the researcher and her supervisors could access them. Should a participant withdraw 

consent, all information stored concerning that respondent would be destroyed.  

3.6 Survey Instrument: The Questionnaire 

The questionnaire (Appendix 2) design was influenced by the results from the 

first stage of the study (see Table 17). It consisted of three parts: (i) socio-economic and 

farm-system data, which contained questions relating to the socio-economic circumstances 

of respondents and their production-system characteristics; (ii) Contingent Valuation, 

encompassing the CV method to capture WTA payment for conservation-programme 

participation, and (iii) estimation of risk status, which contained statements to determine 

the value of the keeper opinion (FO) variable44 as one of ten variables45 to estimate the risk 

status of indigenous chicken breeds. 

3.6.1 Socio-economic and Farm-system Data 

Part 1 of the questionnaire consisted of semi-structured questions to elicit data 

in four areas: the socio-economic characteristics of households, the production system 

including the breeding system, breed characteristics and production objectives, and market 

activities and breeder organisations. 

                                                             

 

 
44

 See Sub-section 5.3.3 in Chapter 5. 

45
 See Sub-section 3.2.3 in Chapter 3 and Sub-section 5.2 in Chapter 5. 
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3.6.1.1 The Socio-economic Characteristics of Households 

Indigenous chickens live and are produced in a broad spectrum of socio-

economic and physical production environments (Faustin et al. 2010; Gondwe & Wollny 

2007). Socio-economic factors—in particular, gender, age and wealth status—influence 

chicken farmers’ production constraints, such as feed availability, chicken mortality, 

prevalence of diseases and chicken sales (Mtileni et al. 2013). 

To identify the socio-economic characteristics of the keepers of indigenous 

chickens in the current research, all respondents were required to answer a range of socio-

economic questions about their gender, age, level of education, main occupation, 

experience in rearing chickens, household numbers and role in the household. This data is 

important for the design and implementation of conservation strategies (e.g., through 

technical intervention) because these strategies should match the socio-economic 

circumstances of the respondents (Riise et al. 2005). Socio-economic data are also used as 

independent variables in analysing the WTA. (These variables are described in Sub-section 

3.4.5.) 

3.6.1.2 Production System and Breed Characteristics, and Production 

Objectives 

In this section, respondents were required to answer questions related to the 

main features of their production system as well as their breeding system and chicken flock 

characteristics. The main features of their production system included, for example, the 

system type, the number of chickens in the population and any veterinary issues faced in 

raising chickens. In the questionnaire, the production-system type was divided into 

extensive, semi-intensive and intensive systems.46 Information about the main features of 
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 Classification of production system can be seen in Sub-section 3.3.1. 
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production systems, veterinary services and breeding systems was used to determine the 

value of variables for estimating risk status, DC and CRO.47 

In this part of the questionnaire, respondents were also asked to identify their 

breed characteristics and production objectives. Since indigenous chickens are a genetic 

reservoir (Das et al. 2008), an understanding of the characteristics of particular chicken 

breeds is important for designing breeding programmes (Dana et al. 2010). The 

development of a breeding goal for indigenous chickens, for example, should focus on the 

traits/characteristics that are perceived as important by farmers, marketers and consumers 

(Okeno et al. 2012). 

A Likert scale was used to gauge respondents’ perceptions about their breed 

characteristics. Likert scales are commonly used to measure responses to a given question 

or statement (Cohen et al. 2007). The responses may include the level of importance and/or 

agreement (Vagias 2006), and are usually categorised into five responses, although there 

are arguments in favour of scales with seven or with an even number of response categories 

(Cohen et al. 2007). 

In this research, the characteristics of the chickens are divided into production 

and non-production characteristics. Production characteristics are those that contribute 

directly to the value of the animals for the farmer and are identifiable or measurable at the 

individual level, such as meat and egg production. In contrast, non-production 

characteristics are difficult to measure (Ecology Dictionary 2011). Table 18 provides the 

exploration statements regarding chicken characteristics. Respondents were asked to rate a 

series of statements that characterised chicken breeds by indicating their level of 

(dis)agreement on a five-point ordinal scale ranging from 1 (strongly disagree) to 5 (strongly 

agree). 
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 Total variables for estimating the risk status can be seen in Sub-section 3.2.3 and Sub-section 5.2. 



93 
 

Table 18: Exploration of chicken characteristics and chicken purpose in the survey 

 

AnGR provides income, non-income and socio-cultural functions to farmers’ 

livelihoods (Dorward et al. 2001). The conservation programme’s objectives should be 

linked with the chickens’ functions for their keepers (Anderson 2003). A Likert scale was 

used to elicit respondents’ perceptions of the purpose (functions) of keeping chickens. 

Respondents were asked about their motivations for raising indigenous chickens by rating 

the importance of a specified list of purpose variables using a five-point ordinal scale, 

ranging from 1 (not at all important) to 5 (extremely important). The statements were 

developed to represent the functions of livestock to livelihoods following Dorward et al.’s 

(2004) categories. These included production, saving and social-integration functions. 

Production functions might include a variety of contributions to livelihoods, 

including regular cash income from sales of products, services or live animals. The products 

and services might also be used for domestic consumption. Saving functions might include a 

Statement

Characteristics Production The chickens produce more meat compared 

to other indigenous chickens

The chickens produce a large number of 

eggs

The chickens grow fast

Non-production The chickens have a compact body

The chickens have tasty and tender meat

The chickens are of good health

The colour of feathers is unique

The chickens are easy to handle

The roosters can sing beautifully

The colour of skin, comb and/or tongue are 

unique

Purpose (function) Production Meat production

Egg production

Feathers

Manure

Cash from sales

Saving Investment

Social integration Sacrifice for traditional ceremonies

Personal preference

Category
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form of buffering where investments are made during certain periods and then drawn upon 

during, for example, other periods when production and income are not sufficient to 

support consumption needs. Social-integration functions might confer status or necessitate 

the exchange or provision of animals during traditional ceremonies or relationships that are 

important for people’s position in local society. Table 18 summarises the statements 

regarding chicken purposes. 

3.6.1.3 Market Activities and Breeder Organisations 

Marketing generates more opportunity for keepers of indigenous chickens to 

generate cash income; hence, an understanding of marketing structure and its function is 

necessary for the development of chicken production (Aklilu et al. 2007). Marketing 

activities for AnGR may be linked to breeder organisations to shorten market routes 

(Budisatria et al. 2008) or increase equity and the bargaining power of farmers to obtain 

better prices through improved access to market information (D’Haese et al. 2003). 

To derive market information, respondents in the current study were asked 

various questions related to market activities, such as the price for their chicken products, 

the frequency of selling and the number of transactions. In relation to breeder organisation, 

respondents were asked about their membership of any organisations and the name of the 

organisation/s. Information about membership of breeder organisations was also used in 

determining the value of one variable for estimating risk status: ORG.48 

3.6.2 Contingent Valuation 

Part 2 of the questionnaire contained scenarios of conservation programmes 

using the CV method. Since the objective of CV valuation was to ascertain welfare estimates 

of respondents for maintaining the indigenous chicken breeds in future, the good being 
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 Total variables for estimating the risk status can be seen in Sub-section 3.2.3 and Sub-section 5.2. 
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measured was a unit of chickens49. In addition, as the level of compensation payment was 

determined from the supply side, the research took the production-cost estimates as the 

basis for the level of bid offered to the respondents. The basis of the production costs were 

the costs per adult bird in the flock which were derived from the first stage of the research 

(Appendix 3). Then, they were arranged in five levels: IDR 25,000, IDR 50,000, IDR 100,000, 

IDR 250,000 and IDR 500,000.50 This range was developed to accommodate the minimum 

and maximum production costs. To reduce strategic answering, the bid offered was 

distributed across a sufficiently wide and credible range (Del Saz-Salazar et al. 2009). 

Programme duration, management practice and the number of chickens that 

should be provided by participants at the end of programme were among the conditions for 

participating in the programme.51 Programme duration was an important aspect in the 

conservation programme because it had the potential to influence the number of 

participants (Wossink & van Wenum 2003); a long-term programme might decrease the 

number of participants (Ando & Chen 2011). Therefore, in this research, the CV scenario 

was designed for three years only because this was considered a sufficient period to attract 

participants. 

Technical issues (management practices) were another important factor to be 

included in the CV scenario because agri-environmental programmes that form part of an 

environmental improvement programme require ‘sound environmental management 

practice’ (Vanslembrouck et al. 2002). In this research, management practices such as 

breeding practices and population recording were included because these technical aspects 

presented a challenge in the management of indigenous breeds of AnGR (FAO 2007b). 

Further, as the population size of the case-study breeds were considered to be in decline 

(Diwyanto & Prijono 2007a; Susanti et al. 2007; Susanti et al. 2008), the number of chickens 

                                                             

 

 

49
 In this research, respondents were asked about their minimum annual payment for an adult chicken to join 

the conservation programme.  

50
 1 AUD = IDR 10,000. The rate was obtained on 19 August 2013. The original rate was about IDR 9,560, but it 

was rounded into IDR 10,000 

51 
See Appendix 2: Survey questionnaire (Part Two). 
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that should be provided by participants at the end of programme was important as a basis 

for calculating population size so that the minimum threshold of population (‘not at risk’) 

could be achieved. 

In this research, respondents were randomly assigned to five groups 

corresponding to the five different bids offered. Before answering the questions, 

enumerators explained to the respondents the background of the research and gave a brief 

introduction to the questions. The respondents were then asked to answer two anchored 

open-ended questions. 

First, respondents were asked whether they were willing to accept a specified 

amount of money (bid) per year to join the conservation programme. Each respondent was 

asked to provide a yes or no response to the offered bid. The respondent was presented 

with only one bid between IDR 25,000 and IDR 500,000. 

Second, irrespective of the response to the first question, the respondents were 

asked about the minimum amount of payment they would accept to join the programme. 

The result from the open-ended WTA served to check whether there was starting-point 

bias. If respondents refused to provide a minimum payment, they were asked about the 

reasons for their refusal. Figure 8 describes the route of CV questions. 
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Figure 8: Dichotomous follow-up open-ended (anchored open-ended) question 

 

3.6.3 Estimation of Risk Status 

Part 3 of the questionnaire contained statements that were used to develop the 

value of keepers’ opinion variable (FO) as one of 10 variables52 for estimating the risk status 

of the case-study breeds. Respondents were asked to rate a series of statements using a 

Likert scale by indicating their level of agreement on a five-point ordinal scale ranging from 

1 (strongly disagree) to 5 (strongly agree). The statements were developed to elicit the 

opinions and knowledge of the keepers related to the breed population, the role of 

government and organisation in breed conservation, and the characteristics as well as the 

cultural and socio-economic values of the breeds. Awareness of environmental issues has 

been identified as a factor that influences the attitude of individuals to conservation 

activities (Del Saz-Salazar et al. 2009; Sudarmadi et al. 2001). In this research, awareness 
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 These variables can be seen in Sub-section 3.2.3 in Chapter 3 and Sub-section 5.2 in Chapter 5 
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was represented by keepers’ knowledge of the population dynamics of chicken breeds, 

which, in turn, might affect their attitude to their breeds. The statement related to 

population was: i) ‘The number of chickens has decreased in the last ten years’. 

In addition, people’s attitude towards environmental issues may be influenced 

by the role of government and/or other stakeholders (Guthiga 2008; Mfunda et al. 2012). In 

this research, the existence of government and farmer organisations was assumed to 

uphold the benefits of keeping particular chicken breeds. The statements regarding the role 

of government and organisation in breed conservation were: ii) ‘Local farmer’ organisation 

is very important in supporting my activities in rearing chickens’ and iii) ‘I keep this breed 

because the government has a programme that supports indigenous chickens’. 

Economic and non-economic values are addressed as motivations for 

maintaining AnGR breeds (Rege & Gibson 2003). This research explored the strength of 

these motivations for the keepers. The statements regarding characteristics, and the 

cultural and socio-economic importance of the breeds were: iv) ‘This breed has special traits 

which cannot be found in other chickens’, v) ‘This chicken is part of my community/local 

heritage and I have an obligation to look after this breed’ and vi) ’I earn a high income from 

rearing this breed’. 
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3.7 Survey Implementation 

This section explains the details of the main survey, which was carried out 

between September and October 2011. 

3.7.1 Pilot Study to Test Questionnaire 

A pilot study is used principally for testing the adequacy of research instruments 

(Teddlie & Tashakkori 2009). Sarantakos (2005) stated the detailed goals of conducting a 

pilot study. It is considered a rehearsal for the main study to help solve administrative and 

organisational problems. It may also be useful for estimating the costs and duration of the 

main study, as well as the rate of response. Further, it is beneficial for familiarising 

researchers with the research environment. 

In this study, the pilot study was conducted to test the research instrument (the 

questionnaire), including estimating the duration of the interview process as well as the 

content of the questionnaire. The pilot study was conducted in Cianjur and Ciamis Districts 

in July 2011 involving two enumerators; one male and one female. A total of 10 

respondents, all male, were involved in the pilot study: five respondents from Buni Kasih 

Village in Cianjur District (Pelung chickens) and five respondents from Barokah farmer group 

in Ciamis District (Sentul chickens). Both districts are in the West Java Province. The pilot 

study was not conducted in Temanggung District (Kedu chickens) because it was predicted 

that there were a small number of potential respondents for Kedu chickens in this area. The 

respondents who had been interviewed in the pilot study were not involved in the main 

survey. 

The pilot study established that interview duration was approximately 30 

minutes, depending on the enumerator’s experience and capability of speaking the ethic 

language of West Java Province (Sundanese). Gender of the enumerator did not influence 

the duration of the interview. The questionnaire was written in Bahasa Indonesia and the 

respondents fully understood about the questions. However, many preferred to answer the 

questions in Sundanese.  While the Indonesian language is the national language of 
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communication in Indonesia, most of the keepers communicate with an ethnic language on 

a daily basis. Hence, it was important to recruit enumerators who spoke Sundanese for 

Pelung and Sentul respondents as well as Javanese for Kedu respondents in Central Java 

Province.  

In terms of questionnaire content, none of the pilot respondents had difficulties 

in answering Part 1 or Part 3 of the questionnaire. However, difficulties emerged when 

farmers tried to state the amount of money they required to take part in the conservation 

programme (Part 2). This difficulty was clear in Ciamis District because there was 

information that the government would give financial support to the farmers who kept 

indigenous chickens in the next couple of months. The farmers were afraid that their 

answers might influence the selection of recipients of the government support. To solve this 

problem, enumerators explained in more detail the research background and differentiated 

it from the existing government programme. This illustrates an advantage of face-to-face 

interviews. 

In Cianjur District, it was easier for farmers to state the monetary amount than in 

Ciamis District. However, payment conditionality,53 such as parent stock ownership, had to 

be articulated clearly. Most of the farmers in this area accepted the programme without any 

compensation as long as the chicken parent stock became their assets. However, if the 

parent stock was to be withdrawn at the end of the programme, they required a larger 

amount than in Ciamis. This finding demonstrated that a detailed explanation about the 

payment conditionality and the scenario itself was required in the main survey. In general, it 

was easier for all respondents (both Sentul and Pelung) to relate to monthly payments 

rather than annual payments. 

Regarding the interview process, the leaders of farmer organisations/groups 

were very important in the survey process. In Cianjur, the leader—who also happens to be 

the key informant for Pelung chickens—was very influential and could persuade the farmers 

to join the survey. The leader in Ciamis was not able to persuade the farmers as effectively; 
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 See Appendix 2: Survey questionnaire (Part two). 
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therefore, the farmers in this location tended to be reluctant to join the survey. This finding 

demonstrated that it was important to involve local officers from the Department of 

Agriculture in the main survey because respondents in Ciamis tended to follow instructions 

from government officers. 

3.7.2 Enumerator Training 

Training is important to assure that the interviewers/enumerators complete the 

surveys in a standardised way (Walter 2010). It ensures that interviewers/enumerators have 

a thorough understanding of the research topic and have techniques to overcome 

unexpected problems and conflicts (Sarantakos 2005). 

In September 2011, enumerator training was carried out in a one-day training 

workshop to familiarise enumerators with the content of the questionnaire and to discuss 

the types of problems that may arise during the interviews, and how to solve them. Ten 

enumerators were involved in the training, consisting of five men (Teguh Nurliandri, Fierly 

MT, Wibi Amirpraja, Sandi Andriana and Arif) and five women (Nuri Nurjanah, Vivi Novianti, 

Nita Novia, Fatih and Erna). All enumerators were recent graduates in animal husbandry 

who were familiar with the technical aspects of chicken production. They spoke Indonesian 

as well as Sundanese, and half of them also spoke Javanese. 

The training was divided into two sections. First, the aim of the research in 

general was described, together with the aim of each part of the questionnaire. Second, 

every question in the questionnaire was explained, together with approaches for assisting 

respondents in answering the questions. In addition to the training, a brief meeting was 

conducted right before the survey was conducted. This meeting aimed to refresh the 

enumerators’ understanding of the research in general and the questionnaire in particular. 

It was also important to help the enumerators overcome any potential obstacles during the 

interviews (Mooney 2007). 

Not all trained enumerators were involved in the main survey. Their involvement 

and the distribution of the questionnaires depended on the number of estimated 

respondents for a given breed. For example, all enumerators were involved in interviewing 

Pelung respondents, while only six were involved in interviewing Kedu respondents. This 
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was because the number of respondents for Pelung chickens was estimated to be higher 

than for Kedu chickens.  

3.7.3 Description of Sampling Area, Sampling Technique and 

Data-collection Procedure 

This section discusses the sampling area, sampling strategy and explains the 

data-collection procedure. 

3.7.3.1 Description of Sampling Area 

The research was conducted in the West and Central Java provinces, where the 

case study breeds were traditionally kept. In particular, surveys were conducted in Cianjur 

District for Pelung chickens and Ciamis District for Sentul chickens in West Java province, 

while in Temanggung District in Central Java province for Kedu chickens (Figure 9).  
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http://geospasial.bnpb.go.id/2009/09/01/peta-administrasi-kabupaten-cianjur/                      http://geospasial.bnpb.go.id/2009/09/01/peta-administrasi-kabupaten-ciamis/ http://www.temanggungkab.go.id/profil.php?mnid=111  

 

 

Source: www.maps.google.com.au/maps?hl=en&tab=wl 

 

Figure 9: Maps of reseach location 

 

Cianjur District (above left), Ciamis District (above middle), Temanggung District (above right), and Java Island (below)

  

Cianjur
Ciamis

Temanggung

West Java 

Central Java 

http://geospasial.bnpb.go.id/2009/09/01/peta-administrasi-kabupaten-ciamis/
http://www.temanggungkab.go.id/profil.php?mnid=111
http://www.maps.google.com.au/maps?hl=en&tab=wl
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3.7.3.2 Sampling Technique 

The respondents in the study were households in which the person who 

owned the chickens was interviewed. In this research, purposive sampling was 

conducted rather than random sampling. The main reason for this is that the number of 

keepers for the case-study breeds was estimated to be low and there was no exact 

information about their distribution. Hence, purposive sampling was preferred 

(Heckathorn 1997). 

Purposive sampling is a non-probability sampling in which the sample 

selection often uses the expert judgement of researchers and informants (Teddlie & 

Tashakkori 2009). As a result, this sampling strategy is also called ‘judgemental sampling’ 

(Hall & Hall 1996; Sarantakos 2005). Non-probability sampling such as purposive 

sampling is used mostly to conduct qualitative studies; however, it can be used in a 

quantitative study when probability sampling is not feasible (Walter 2010). 

There are no particular procedures involved in the choice of respondents and 

in determining sample size in purposive sampling (Sarantakos 2005); hence, this strategy 

is easy in terms of planning and is relatively low cost compared to other strategies. 

However, there are some drawbacks to purposive sampling. Since the sample does not 

represent the population, it cannot facilitate inductive generalisations (Hall & Hall 1996; 

Sarantakos 2005; Walter 2010). Further, this strategy is susceptible to bias because the 

sample selection is based on the researcher’s opinion (Sarantakos 2005). A weakness of 

the current study is potential key-informant bias. 

The key informant for Pelung chickens stated that the majority of Pelung 

keepers were from Cianjur District. However, there was no recent data about the active 

keepers/breeders in this district. The key informant suggested approaching the active 

breeders, who usually came to the sub-district chicken rehearsals54 in three locations: 

Cianjur Kota (16/9/2011), Warung Kondang (17/9/2011), and Cugenang Sub-Districts 

(20/9/2011). All farmers who attended rehearsals, 16 farmers in Cianjur Kota, 58 

                                                             

 

 

54
 Rehearsals are efforts to train young roosters by given “mental exercises” to overcome fear of crows 

during the contests. Initially, the rooster is placed next to younger or smaller roosters, then next to roosters 
of the same age group and finally next to older roosters (Muladno 2010, p. 10). 
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farmers in Warung Kondang and 28 farmers in Cugenang, were approached for 

interview, with a 100% participation rate. The number of respondents for Pelung 

chickens was 102. Pelung respondents involved in this study were from 17 villages in 

seven sub-districts. The key informant estimated that about 25% of the active Pelung 

keepers in Cianjur involved in this study (Table 19).  

Table 19: Estimated proportion of the keepers involved in the study  

  

 

The key informants for Sentul chickens estimated that there were 

approximately more than 100 active breeders for kampung and Sentul chickens. All 

known Sentul breeders from 16 villages in eight sub-districts were approached and 87 

participated in the survey. This number represented about more than more than 87% of 

Sentul keepers in Ciamis (Table 19).  The majority of Sentul respondents were spread 

over four sub-districts in Ciamis District: Ciamis, Cijengjing, Baregbeg and Cipaku Sub-

Districts. The rest of Sentul respondents were from Pamarican, Rancah, Panumbangan 

and Lumbung sub-districts.  

Based on the key-informant information, there might have been as many as 

75 active breeders for both Kedu and Cemani chickens. However, some respondent 

candidates were absent during the survey and some of the breeders no longer kept 

chickens, so only 50 breeders or about 67% of the estimated total keepers could be 

located (Table 19). They were approached, with a 100% participation rate. All 

respondents were from Kedu Sub-district in Temanggung District. 

3.7.3.3 Data-collection Procedure 

Prior to administering the survey, the researcher explained to the 

respondent candidates the purpose of the survey and how it would be conducted. They 

also explained that participation in the survey was voluntary and that the data gained 

would be confidential. If required, the key informants assisted in providing this 

information using the appropriate ethnic language (Sundanese or Javanese). Any 

Pelung Sentul Kedu

Estimated frame ± 400 >100 75

Exact sample size 102 87 50

Estimated proportion ± 25% >87% 67%

Breed
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respondents who were willing to join the survey were then approached by the 

enumerators. A brief question about the type of indigenous chicken breed was asked 

ahead of the interview, in order to limit participation to those respondents who kept the 

case-study breeds and to ensure that respondents had a good knowledge of chicken 

production. The plain language statement (Appendix 4) was read before each interview 

was conducted. 

3.8 Data Analysis 

All quantitative data collected from the questionnaire was coded and 

prepared for further analysis using software including the Statistical Package for the 

Social Sciences (SPSS) IBM SPSS statistics 19 and NLOGIT 5 (Econometric software inc. 

2012). This section describes the data-analysis steps that were performed. 

3.8.1 Socio-economic and Farm-system Data 

Part 1 of the questionnaire (Socio-economic and Farm-system Data) was 

analysed using SPSS software. This involved the use of descriptive analysis. The data 

derived from Part 1 of the questionnaire consisted of nominal, ordinal and ratio data. 

The nominal data indicates categories and are frequently called categorical 

data (Cohen et al. 2007). This scale classified data but did not order it. For example, 

regarding gender data, male was denoted as 1 and female as 0. 

The ordinal data does not only classify data but also ranks it (Cohen et al. 

2007). In this research, the ordinal scale was used to identify respondents’ perceptions 

of their breed characteristics and their chicken-production objectives using the Likert 

scale (see Sub-section 3.6.1.2). 

The ratio data enables the researcher to determine proportions—for 

example, ‘twice as many as’ or ‘half as many as’—because there is an absolute zero and 

all of the arithmetical processes of addition, subtraction, multiplication and division are 

possible. In addition, as ratio data are continuous variables, they can take on any value 

within a particular given range (Cohen et al. 2007). In this research, examples of this 

data were age and number of household members. 
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3.8.1.1 The Socio-economic Characteristics of Households 

Nominal and ratio data represent the socio-economic characteristics of 

respondents. The percentages were computed for nominal data, such as the role of the 

person in charge of the chickens and the highest level of education achieved. Mean, 

median, minimum and maximum were calculated for ratio data, such as age of 

respondents and average monthly income. A chi-square test was used to compare the 

sub-samples by breed. This comparison test is more appropriate for nominal or 

categorical data (Cohen et al. 2007). 

3.8.1.2 Production-system and Breed Characteristics, and 

Production Objectives 

Percentages were computed for almost all the main features of production-

data (except for feed and veterinary costs) and breeding-system information. Cost 

information and flock characteristics were described using mean, median, minimum, 

maximum and standard deviation. Based on flock-characteristics information, effective 

population size (Ne) and rate of inbreeding (ΔF) were calculated following Henson 

(1992): 

 
    

        
      

 
 

Equation 4 

Nm is number of breeding males, while Nf is number of breeding females. 

   
 

   
 

Equation 5 

Percentage, mean and standard deviation were computed for quantitative 

data (breed characteristics and production objectives) derived from questions using a 

Likert scale. Ordinal data in Likert scales may be more appropriately described using 

frequencies or percentages of response in each category (Jamieson 2004). It may also be 

possible to describe the data using means and standard deviations if it is assumed that 

Likert-type categories constitute interval-level measurement. However, this is debatable 

(Jamieson 2004). 
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3.8.1.3 Market Activities and Breeder Organisations 

The membership data in breeder organisation was described using 

percentages. The market information, such as price for keepers’ chicken products, the 

frequency of selling and the number of transactions, was described using means and 

standard deviations. The market information was tested using a non-parametric post-

hoc comparison, the Mann–Whitney U test. Like other non-parametric tests, this test 

enables the exploration of the relationship between two variables and is suitable for 

small samples (Pallant 2005). The Mann–Whitney U test is different from the chi-square 

test and is more appropriate for continuous data (Cohen et al. 2007). 

3.8.2 Contingent Valuation 

Different econometric models are required to analyse the two types of 

responses resulting from an anchored open-ended approach. The logit model was used 

to measure the correlation between dichotomous output (‘yes’ or ‘no’) as dependent 

variable and independent variables, such as socio-economic characteristics. It also 

determined which variables significantly influenced the participation of respondents in a 

conservation programme. The tobit model was performed to determine the amount of 

WTA and identified variables that significantly influenced the amount of WTA stated by 

respondents. NLOGIT 5 software was used to analyse WTA results. 

Either a logit or a probit model can be used to estimate the probability that 

respondents accept the bid value. Dichotomous questions generate discrete binary 

choice data (Greene 1993; Gujarati 2003), which require logit (Bonnieux et al. 1998; Del 

Saz-Salazar et al. 2009; Loomis et al. 2000) or probit (Dupraz et al. 2003; Ma et al. 2012; 

Wossink & van Wenum 2003) models for analysis. The choice to pay (or accept) is 

modelled as dependent on the attributes of the good or policy under investigation (in 

this case, the attributes of the conservation programme) and the respondent (farm and 

farmer characteristics). The logit model is based on the logistic cumulative distribution 

function (CDF), while the probit model is based on the normal CDF (Greene 1993; 

Gujarati 2003). The choice of which model to use is based on mathematical convenience 

rather than theoretical argument (Greene 1993). The logit model is preferred for binary 

choice situations because of its logistic CDF. The distribution function of the probit 
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model, which is based on a normal distribution, is numerically more complicated to 

estimate (Asafu-Adjayea & Tapsuwan 2008). Hence, this research used the logit model. 

Tobit models are used to analyse the responses given to open-ended WTA 

questions (Ma et al. 2012). Tobit models have been used in studies exploring the 

adoption of indigenous cattle (Borana cattle) in Africa (Zander et al. 2009), the adoption 

of new farming practices in the Netherlands (Wossink & van Wenum 2003) and the 

adoption of different land-management options for improving water quality in Spain 

(Del Saz-Salazar et al. 2009). 

3.8.1 Logit Model 

Following Gujarati (2003), the binomial logistic regression distribution 

function can be specified as: 

    
  

    
 

Equation 6 

where    denotes the probability that the ith respondent is willing to participate in an 

indigenous chicken breed conservation programme and Z is a linear function of m 

explanatory variables (X), and is expressed as: 

                                 

Equation 7 

where    is the intercept and   , slope parameters to be estimated in the model. The 

slope describes how the log-odds (  ), which are a linear function of the regressors, in 

favour of accepting the offer for conservation measures change as the independent 

variables change. 

The odds to be used can be defined as the ratio of the probability that a 

respondent is willing to accept the conservation measures (  ) to the probability that 

he/she is not (1 –   ): 
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Equation 8 

   denotes variables not captured in the model (unexplained variance or error term), if 

   is taken into account, the logit model becomes: 

        ∑          
 

   
 

Equation 9 

In this study, the X-matrix included a number of ‘farm and farmer factors’ as 

well as ‘scheme factors’ (see Sub-section 3.4.5). Bid offered was the only scheme factor 

involved in the logit model. NLOGIT 5 was used to solve the model (Econometric 

software inc. 2012). 

The parameters of the model were estimated using the iterative maximum 

likelihood estimation (MLE) procedure. The measure of goodness of fit in binary 

regression models used pseudo R2 such as the McFadden R2, which ranges between 0 

and 1 (Gujarati 2003). 

3.8.2 Tobit Model 

In a censored regression model or tobit model, the dependent variable 

values in a certain range are transformed to a single value in which the censoring point 

is assumed to be zero (Greene 1993). Based on Greene 1993, the general formulation of 

the tobit model is usually given in terms of an index function: 

  
            

Equation 10 

  
  is a latent variable that, in this study, is a WTA stated by a respondent and censored 

at zero, so the formulation can be expressed as: 

    
           

Equation 11 

where     
  is an unobserved continuous dependent variable,    is a vector of 

exogenous variables, β is the associated vector of parameters and    represents the 
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error, independently and normally distributed with mean zero and variance   , so the 

observed variable WTA takes the form : 

          
             

Equation 12 

and 

             
     

Equation 13 

which is censored at zero because all negative values of     
 are observed at zero. 

3.8.3 Estimation of Risk Status 

The risk status of indigenous chicken breeds was estimated using Reist-Marti 

et al.’s (2003) formula. This formula requires values for the risk of extinction variables to 

estimate the risk status. While the values of six variables were derived from the 

literature review, expert interviews and FGDs, the values of four variables were elicited 

from the survey.55 The variables for which values were derived from the survey were 

CRO, ORG, FO and DC. To determine these values, the research adopted a formula from 

Cuc et al. (2011): 

     (
    
  

   )   (
    
  

     ) 

Equation 14 

 

where     is the value of variable a of breed i.    is the total number of households 

surveyed per breed i.     , and      are the number of households of breed i 

responsible for ‘no impact’ and ‘high impact’ values of the variable respectively. ‘No 

impact’ for the CRO variable means that the keepers did not cross their breeds with 

other breeds; for the ORG variable, it means that the keepers were members of breeder 

                                                             

 

 

55
 See Section 5.3. 
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organisations; and for DC, it means that the keepers consulted with government officers 

regarding veterinary issues. ‘High impact’ for the CRO, ORG and DC variables means the 

opposite of ‘no impact’ value. 

The value of the FO variable was developed from a numerical value that was 

obtained from each statement in Part 3 of the questionnaire. The value was calculated 

using a formula adopted from Cuc et al. (2011):  

     (
    
  

   )   (
    
  

      )   (
    
  

     ) 

Equation 15 

where     is the value of variable a of breed i.    is the total number of households 

surveyed per breed i.     ,      and      are the number of households of breed i 

responsible for ‘no impact’ (positive perception), ‘medium impact’ (neutral perception) 

and ‘high impact’ (negative perception) values of the variable respectively. The value of 

keepers’ opinions towards their breeds, which was a sum of attitude values for each 

statement, was then standardised to 0 and 0.1 in range. 

After all the values of the variables had been determined, the risk status of 

the breeds was estimated using Reist-Marti et al.’s (2003) formula: 

   
   

   
  ∑    

  

   

     

Equation 16 

The extinction probability of breed i, zi was computed as the sum of the 

values of the 10 variables. The sum of the variables was rescaled to a value from 0.1 to 

0.9. The rescaling was conducted to rule out the possibility that a breed may be 

considered completely safe then (zi = 0) or entirely doomed to extinction (zi = 1). 

The next four chapters provide the results of the research, which answer the 

research questions in Chapter 1. In particular, Chapter 4 describes the socio-economic 

context of the respondents involved in the research. 
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4 Socio-economic Profile of 

Respondents 

This chapter presents the socio-economic profile of respondents for the case-

study breeds. The data was derived from Part 1 of the questionnaire (socio-economic 

and farm-system data). The chapter also provides an interpretation of the profiles, 

which may be required as an input for the development of conservation programmes for 

the case-study breeds. 

4.1 Results of Survey 

The survey involved 239 respondents who raised indigenous chickens. Of 

these respondents, 102 were Pelung respondents, 87 were Sentul respondents and 50 

were Kedu respondents. In each household, the respondent was the household member 

who was considered the owner of the chickens. 

Of the respondents, 215 were male (89.9%) and 24 were female (10.1%). The 

proportion of female respondents differed between sub-samples (Table 20). The 

number of respondents who were female was higher for Kedu (22%) and Sentul (14.9%) 

respondents compared to Pelung (0%) respondents. A post-hoc comparison (chi-square 

test) emphasised gender differences between respondents, in which male respondents 

were significantly higher (p < 0.01) than female respondents.  

The majority of respondents were heads of households (78.7%). In a minority 

of cases (ranging from 0% of Pelung respondents to 13.8% of Sentul respondents and 

22% of Kedu respondents), the wife was in charge of chickens. In some instances, 

another family member, such as a son or grandfather, was responsible for the chickens; 

this was the case for 11.8% of Pelung, 16.1% of Sentul, and 4% of Kedu respondents 

respectively. 

Both the average and median age of respondents was 43 years. Among sub-

samples, Kedu respondents had a higher average age (48 years) compared to Sentul (42 

years) and Pelung (41 years) respondents. A post-hoc comparison (chi-square test) 

showed that Kedu respondents were significant older (p < 0.05) than Pelung and Sentul 

respondents. 
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Table 20: Socio-economic profile of respondents 

 

a
 Head of households consisted of male and female respondents 

All 

respondents

Pelung 

respondents 

Sentul 

respondents

Kedu 

respondents

Gender of respondent (%) Male 89.9 100.0 85.1 78.0

Female 10.1 0.0 14.9 22.0

Role of the person in charge Head of householda
78.7 88.2 70.1 74.0

of the chickens in the household Wife 9.6 0.0 13.8 22.0

(%) Others 11.7 11.8 16.1 4.0

Age of respondent (years) Mean 42.9 41.2 41.9 48.1

Median 43.0 40.0 41.0 48.0

Minimum 16.0 16.0 17.0 23.0

Maximum 84.0 84.0 83.0 70.0

Highest level of education Primary school 54.8 73.5 40.2 42.0

by the respondent (%) Junior high school 20.1 16.7 24.1 20.0

Senior high school 19.7 8.8 25.3 32.0

Diploma 5.4 1.0 10.3 6.0

Main occupation of the 

respondent Farmer 67.4 70.6 66.7 62.0

(%) Other than farmer 32.6 29.4 33.3 38.0

Experience in rearing chickens, ≤ 5 years 42.3 43.2 56.4 16.0

by category (%) 6–10 years 23.0 22.5 17.2 34.0

>10 years 34.7 34.3 26.4 50.0

Number of household members Mean 3.8 4.1 3.4 3.8

Median 4.0 4.0 3.0 4.0

Minimum 1.0 1.0 1.0 1.0

Maximum 11.0 9.0 11.0 7.0

Average monthly household 

income Mean 1,806,036 1,927,696 1,791,580 1,583,000

(Gross income in IDR) Median 1,200,000 1,150,000 1,200,000 1,300,000

Minimum 70,000 250,000 70,000 150,000

Maximum 12,000,000 12,000,000 11,000,000 8,000,000

Income from chickens, Mean 49.8 46.9 48.4 57.9

(% of average monthly household Median 46.9 43.0 39.0 50.0
gross income) (%) Minimum 0.0 0.0 0.0 0.0

Maximum 100.0 100.0 100.0 100.0

Total land for rearing chickens 

(m2) Mean 105.1 90.6 139.6 74.8

Median 47.2 39.5 49.0 51.0

Minimum 1.0 1.0 1.0 6.0

Maximum 2101.5 1080.0 2101.5 328.0

Land ownership, by category (%) Own 74.9 74.5 69.1 86.0

Rent 4.2 2.9 5.7 4.0

Own & rent 5.9 5.9 5.7 6.0

Others 15.0 16.7 19.5 4.0

Socio-economic descriptors
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Regarding education level, the majority of respondents (54.8%) had 

completed primary school only. Among sub-samples, the number of respondents who 

had completed primary school only was higher for Pelung respondents (73.5%) 

compared to Sentul and Kedu respondents (40.2% and 42% respectively). A post-hoc 

comparison (chi-square test) indicated that Pelung respondents had significantly lower 

levels of education (p < 0.05) than Sentul and Kedu respondents.  

The main occupation for the majority of respondents was farming (67.4%). 

Among sub-samples, the number of respondents who were farmers ranged from 62% of 

Kedu respondents to 66.7% of Sentul respondents and 70.6% of Pelung respondents. A 

minority of respondents (32.6%) had occupations other than farming, such as labourer, 

trader or driver of public transportation. There were no statistically significant 

differences in main occupation between sub-samples. 

Respondents had various lengths of experience in keeping indigenous 

chickens, from 42.3% who had kept chickens for less than 5 years to 34.7% who had 

kept chickens for more than 10 years. Among sub-samples, approximately 50% of Kedu 

respondents stated that they had kept chickens for more than 10 years, compared to 

34.3% and 26.4% of Pelung and Kedu respondents respectively. A post-hoc comparison 

(chi-square test) found no statistically significant differences in chicken-rearing 

experiences between sub-samples. 

The total number of members in respondents’ households ranged from 1 to 

11. The average number was 3.8 members and the median was 4 members. Among sub-

samples, Sentul respondents’ households had fewer members (3.4) compared to Pelung 

(4.1) and Kedu (3.8) respondents’ households. A post-hoc comparison (chi-square test) 

showed that the total number of household members of Sentul respondents was 

significantly lower (p < 0.05) than for Pelung and Kedu respondents. 

The gross monthly income of respondents’ households ranged from IDR 

70,000 to IDR 12,000,000. The average monthly income was IDR 1,806,036, with a 

median of IDR 1,200,000. Among sub-samples, the average and median monthly income 

were IDR 1,927,696 and IDR 1,150,000 respectively for Pelung respondents; IDR 

1,791,580 and IDR 1,200,000 for Sentul respondents; and IDR 1, 583,000 and IDR 

1,300,000 for Kedu respondents. There were no statistically significant differences in 

gross monthly income between sub-samples. 
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In terms of the contribution of the chicken enterprise to household cash 

income, the contribution ranged from 0 to 100%. The average contribution was 49.8% 

and the median contribution was 46.9%. Among sub-samples, the average and median 

chicken contributions were 46.9% and 43% for Pelung, 48.4% and 39% for Sentul, and 

57.9% and 50% for Kedu respondents respectively. A post-hoc comparison (chi-square 

test) found no statistically significant difference between breeds for the contribution of 

chickens to household income. 

The land area managed by respondents for rearing chickens ranged from 156 

to 2101.5 m2. The average land area for keeping chickens was 105.1 m2 and the median 

was 47.2 m2. In terms of land ownership, the majority of respondents (74.9%) stated 

that they owned their land. A minority of respondents (4.2%) stated they rented land, 

while 5.9% of respondents both owned and rented land for keeping their chickens. In 

some cases (15%), respondents reared their chickens on their family land. A post-hoc 

(chi-square test) comparison showed that the total area managed was not significantly 

different between sub-samples. 

4.2 Interpretation of Socio-economic Profile of 

Respondents 

The research found similarities in the socio-economic profiles of 

respondents. The respondents for all case-study breeds were dominated by males who 

were also heads of households. Their main occupations were categorised as farmers 

who ran their farms on their own land. As farmers, they had income sources not only 

from chicken production but also from other activities in the agricultural sector, such as 

crop production. The monthly incomes and the proportion of incomes from chicken 

production were similar across respondents, and they had relatively little experience in 

keeping indigenous chickens. 

                                                             

 

 

56
 Four respondents (three Pelung respondents and one Sentul respondent) had only 1 m

2
 land for rearing 

chickens. Two had only 1 m
2
 of total land; their occupation was labourers. The key informant of Pelung 

chickens indicated the decline of land availability due to increasing human population in villages.     
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The research also found a few differences in the socio-economic profiles of 

respondents between breeds. Kedu respondents were older than Pelung and Sentul 

respondents. Although all respondents had low educational backgrounds, Pelung 

respondents had the lowest educational backgrounds compared to the other 

respondents. In addition, Sentul respondents had the lowest numbers of household 

members compared to Pelung and Kedu respondents. 

In particular, age and education level might influence the success of 

conservation programmes. Older and educated people might be more concerned, and 

have more positive perceptions, about the environment than younger and ‘uneducated’ 

people. The challenge might be in motivating respondents who are young and 

‘uneducated’ to become involved in conservation programmes. Priority might be given 

to young people in the programmes as they are likely to have more options for their 

livelihoods than older people (meaning that the likelihood of young people abandoning 

the indigenous chickens might be higher than for older people). In addition, intensive 

training might be required in the conservation programmes because ‘uneducated’ 

people might display a lack of knowledge about production-system management. 

The research also found that respondents (especially Pelung respondents) 

were dominated by men. None of the Pelung respondents was female. The dominance 

of men as the owners of the case-study breeds needs to be seen within its historical and 

cultural context. Pelung respondents in particular usually spent their spare time listening 

to their chickens sing and looking after them; this had been part of the men’s lifestyle in 

Cianjur for hundreds of years. Asked about his motivation for raising Pelung chickens, a 

respondent said that, ‘It is the best time for me to listen to my chickens singing after a 

long, busy, tiring day’. Another Pelung respondent said that, ‘I prefer to listen to my 

chickens singing than my wife talking because the chickens give me “happiness”’. Even 

though Pelung chickens were owned by male respondents for their pleasure, there was 

an indication of the involvement of women in chicken-rearing activities: ‘Whereas 

Pelung chickens are owned by husbands, their wives are involved in rearing activities. 

My wife, for example, she usually boils rice bran for my Pelung chickens’ feed twice a 

day, morning and evening’. 

The involvement of women (as wives of the chicken owners) might also occur 

in the management practices of other chicken breeds. Therefore; the involvement of 

women in conservation programmes might be another challenge. Not only men but also 
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women are entitled to training in management practices such as health and feed 

management. 

The dominance of men in raising indigenous chickens might also be an 

indicator of a high economic benefit derived from chicken production. The benefit from 

chicken production in the current research could be seen from the income portion 

derived from this production, which was about half of the households’ total cash income 

(Table 20). This finding might also reflect the dependency of keepers’ households on 

indigenous chicken production. This dependency is of great importance in the utilisation 

and conservation of AnGR because resources are likely to be more secure if 

communities derive benefit from them. Conservation programmes are more likely to 

succeed if they maintain such benefits. 
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5 Estimating the Risk Status of 

Indigenous Chicken Breeds in Java 

This result chapter provides information about the risk status of three 

indigenous chicken breeds in Java and ultimately answers the first research question: 

Are the case-study breeds at risk? 

The risk-status information is derived from quantitative estimations of a 

series of variables that influence the risk of extinction of the chicken breeds in Java. The 

chapter begins with an explanation of the process of determining variables of extinction 

and goes on to describe the selection of variables to be included in the estimation of risk 

status, together with their criteria. Next, it explains the elicitation of values for each 

variable. Finally, it estimates and interprets the risk status for the chicken breeds. 

5.1 Variables for Estimating the Risk of Extinction 

The variables for the risk of extinction for the case-study breeds were 

derived from the literature review, interviews with the experts and FGDs with the 

keepers. 

5.1.1 Variables from Literature Review 

A literature review about the variables that influence the risk of extinction of 

AnGR breeds in some countries was carried out (see Sub-section 3.2.2). This research 

included three variables from the literature review: population, management and 

keeper-opinion variables. Table 21 shows the variables from the literature review that 

were included in the current research. 

Population variables consisted of three parameters: POS, CHA and DIS. POS is 

the most significant factor influencing the risk of extinction (Ruane 2000). POS and CHA 

are the key variables for the estimation of risk status (Cuc et al. 2011; Reist-Marti et al. 

2003).  
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Table 21: Variables derived from literature review 

 

DIS was an important factor in estimating risk status in Cuc et al. (2011) and 

Reist-Marti et al. (2003). Since the geographic distribution of indigenous chicken breeds 

in Java is limited to particular areas (Sulandari et al. 2007b), the distribution of 

population was also considered an important variable in the current research. A 

population that is limited to a particular geographical area is at high risk of extinction 

because factors such as disease epidemics and natural disasters can easily affect an 

entire population (FAO 2007b). Further, the population is likely to experience a high rate 

of inbreeding (Alderson 2009). 

CRO was identified as a variable in all studies reviewed (Table 21). It is a 

major cause of genetic dilution of AnGR in the world (Drucker et al. 2001; Rege & Gibson 

2003). Crossbreeding is commonly driven by economic arguments because the 

crossbreeds are considered more productive than the pure breeds. 

It was important to include FO in the estimation of risk status of indigenous 

chicken breeds in Java. A negative perception of breed productivity can contribute to its 

population decline when more productive alternatives are available (Mendelsohn 2003; 

Tisdell 2003). 

5.1.2 Variables from Interviews with Experts and Focus-

group Discussions 

Experts were asked about variables that influenced the risk of extinction of 

the three indigenous chicken breeds in Java (see Appendix 5). In FGDs, the keepers of 

indigenous chicken breeds were asked a similar question. Table 22 shows the variables 

that influenced the risk of extinction of the breeds from expert interviews and FGDs 

together with variables from the literature review. 

Reist-marti et al. (2003) Gizaw et al. (2008) Zander et al. (2009) Cuc et al. (2011)

POS √ √ - √

CHA √ √ √ √

DIS √ - √ √

CRO √ √ √ √

FO - √ - -

Variables
Study
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Table 22: Variables influencing risk of extinction of breeds 

 

In FGD: 1 = Pelung keepers; 2 = Sentul keepers; 3 = Kedu keepers. In Experts, the experts are from: 1, 2 = The 
Indonesian Livestock Research Institute; 3 = The Directorate General of Livestock (Ministry of Agriculture); 4 
= Universitas Padjadjaran (Unpad) in West Java. 

X = source of variables; • = source of values 

Experts suggested six variables that might influence the risk of extinction, 

while keepers considered four important variables. Some of the experts’ and keepers’ 

variables overlapped. The overlapping variables were ORG, CUL and economic 

development. CROS, which was selected from the literature review, was also suggested 

by two experts (see Table 22). 

CRO: Two experts argued that the high demand for chicken products such as 

meat and eggs caused the keepers to cross indigenous chickens with other breeds, 

including exotic breeds, since filial 1 (F1)57  animals were known to be more productive. 

The experts stated that in this situation, the pure indigenous population size might fall 

to low numbers and the genetic variance of indigenous chickens reduced as a 

consequence of crossbreeding. They also stated that adaptive traits, such as high 

disease-resistant genes, might be lost because the aim of crossbreeding was to increase 

productive performance. 

                                                             

 

 

57
 F1 is the first filial generation animal offspring resulting from a cross mating of distinctly different parental 

types 

1 2 3 1 2 3 4

POS X•

CHA X•

DIS X•

CRO X X X •

ORG X X •

REC X X• X• X•

SPE X• X• X•

CUL X• X• X• X• X• X•

FO X •

DC X •

Economic development X X X X X X

Variables 
Literature 

review

FGD Experts
Survey
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ORG: This variable was mentioned by one expert and the keepers of Sentul 

chickens. The expert argued that the farmer organisations (for example, the 

organisation for Pelung keepers, Himpunan Peternak dan Penggemar Ayam Pelung 

Indonesia or HIPPAPI) could maintain the existence of indigenous breeds. This 

organisation had been promoting the maintenance of Pelung chickens for many years by 

conducting regular chicken contests. Therefore, the breed was known widely, not only in 

Cianjur but also in other districts in West Java and other provinces in Java. As a result, 

the number of people who raised these chickens outside Cianjur District had increased. 

In addition, Sentul keepers argued that through joining farmer groups, they had access 

to financial support from government. Financial support was important because it 

enabled them to increase the number of chickens they kept by building new housing. 

Government formal recognition (REC): Three experts argued that the role of 

government through formal recognition was very significant as a basis for conservation 

and/or sustainable use of indigenous chickens, which in turn reduced the extinction risk 

of the breeds. Decree No. 2918/Kpts/OT.140/6/2011, issued by the Minister of 

Agriculture of The Republic of Indonesia, provided the basis for conservation 

programmes of Pelung chickens. Via this decree, the government legitimated Pelung 

chickens as one of the indigenous breeds in Indonesia that needed to be conserved. 

However, there were no regulations for Sentul or Kedu chickens. 

SPE: Keepers argued that when chickens had special traits, the likelihood of 

them becoming extinct would be low. Some indigenous chickens, such as Pelung and 

Kedu chickens, had distinctive traits that supported their special uses for particular 

communities. Pelung keepers stated that one of the distinctive traits of Pelung chickens 

was their sound. They claimed that their chickens were the only breed in West Java 

Province that were capable of ‘singing beautifully’. This trait gave rise to a tradition 

among local families of keeping Pelung. Kedu keepers argued that their chickens had 

distinctive black plumage and body colour compared to other breeds. Because of these 

characteristics, Kedu chickens were used for religious and traditional customs in Central 

Java. In terms of adaptive traits, the keepers of all case-study breeds stated that their 

chickens were adapted to the local environment, and displayed an ability to perform 

well with local inputs. The chickens also had high disease resistance. 

CUL: This variable encapsulated existing religious and/or traditional customs 

that supported the existence of particular breeds, as well as keepers’ pride in keeping 
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chickens as local heritage. The feeling of pride influenced the keepers’ breed 

preferences. Hence, chickens that had stronger socio-cultural values would have a lower 

risk of extinction. For example, Kedu populations had kept these chickens for hundreds 

of years because they had specific purposes in religious and traditional customs. Hence, 

as long as the Javanese people required the sacrifice of black chickens in religious and 

traditional ceremonies, people in the Kedu region would keep these chickens. Kedu 

chickens were also considered part of the local heritage of the Kedu region in Central 

Java. 

DC: One expert considered chicken disease as a potential threat that lead to 

mortality and reduced productivity of indigenous chickens. In Indonesia, ND and 

infectious bursal disease (IBD) were frequently devastating the village chicken flocks. 

The low levels of keeper awareness about chicken health management, as well as a lack 

of comprehensive DC by government, were largely responsible for outbreaks. A 

comprehensive DC programme would reduce the population and the economic loss 

caused by disease outbreaks. In recent years, AI outbreaks had forced the government 

to issue a preventive slaughter policy to reduce the spread of the disease to humans. 

This policy had been criticised by some because it did not address the impact of AI on 

chicken populations and the economic loss of farmers. The loss in the indigenous 

chicken population was possibly greater since these chickens usually had small 

populations. 

Economic development for the keepers: Three experts and the keepers for all 

case-study breeds perceived the economic importance of breeds as a significant variable 

influencing the risk of extinction of indigenous chicken breeds in Java. As long as the 

breeds made the desired contribution to livelihoods, they would continue to exist. The 

greater the economic contributions the chickens provided for their keepers, the lower 

their risk of extinction. 

5.2 Variables and Criteria for Estimating the Risk of 

Extinction 

Based on the literature review as well as expert interviews and FGDs with the 

keepers, 10 variables were included in this research. Five variables (POS, CHA, DIS, CRO 
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and FO) came from the literature review; the other five (ORG, REC, SPE, CUL and DC) 

came from expert interviews and FGDs with the keepers. 

Table 23 shows all the selected variables and criteria for estimating the risk 

status of indigenous chicken breeds in Java. The economic development variable, which 

was derived from expert interviews and FGDs, was not included in this estimation 

because it was assumed that the existence of the case-study breeds meant that they 

contributed to the economic development of the keepers.  

Standardisation and weighting of variables followed Reist-Marti et al. (2003) 

and Cuc et al. (2011): all variables except POS were weighted between 0 for ‘no 

impact’58 and 0.1 for ‘high impact’59 on risk. POS was weighted highest with 0.3 for ‘high 

impact’ on risk because population was considered the most important factor in 

determining the risk of extinction (FAO 2007b; Gizaw et al. 2008; Reist-Marti et al. 

2003). The missing value was weighted as 0.1 and reflected uncertainty, which plays a 

role in extinction. The details of variables and criteria can be seen in Appendix 1. 

 

                                                             

 

 

58
 ‘No impact’ means that variables with this value are likely to be not at risk. 

59
 ‘High impact’ means that variables with this value are likely to be at risk. 
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Table 23: Variables and criteria for the estimation of risk status of indigenous chicken breeds in 
Java 

 

 

0.3 < 1,000

0.2 = 1,001 to 10,000

0.1 = 10,001 to 100,000

0.0 > 100,000

CHA 0.1 = Decreasing

0.05 = Stable

0.0 = Increasing

0.1 = Missing value

0.1 = Localised (in one province) 

0.05 = Spread within region  

0.0 = Widespread within country

0.1 = High

0.0 = Marginal

0.1 = No

0.0 = Yes

0.1 = None

0.05 = Partial

0.0 = Yes

SPE 0.1 = None 

0.0 = Yes

0.1 = None

0.05 = Some' sociocultural value

0.0 = Yes (e.g., religion, traditional customs)

FO 0.1 = Negative

0.05 = Neutral

0.0 = Positive

DC 0.1 = None

0.0 = Yes

REC

CUL

Variables Criterion & Value

POS

DIS

CRO

ORG
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5.3 Values of Variables 

This section explains the process of defining values for each variable. The 

sources of values were derived from expert interviews and FGDs as well as surveys with 

the keepers of indigenous chicken breeds (see Table 24). 

5.3.1 Values from Literature Review, Interviews and Focus-

group Discussions 

Six variables for estimating the risk of extinction were derived from the 

literature review, expert interviews and FGDs. Information on population parameters 

such as POS and CHA of Sentul and Pelung chickens was retrieved from Susanti et al. 

(2007) and Susanti et al. (2008), while information regarding Kedu chickens was 

retrieved from Agricultural Office of Temanggung District (2008). There were no studies 

stated about the population trend of Kedu chickens; hence, the trend data for Kedu 

chickens was considered a missing value. DIS for all case-study breeds was derived from 

Sulandari et al. (2007b). 

Other variables, such as REC, SPE and CUL, were summarised from expert 

interviews and FGDs in Sub-section 5.1.2. Table 24 shows the values of variables and 

their sources. 
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Table 24: Values of variables derived from literature review, expert interviews and focus-group 
discussions, by breed 

 

5.3.2 Values from Keeper Interviews 

The values of four variables (CRO, ORG, FO and DC) were elicited from 

keeper interviews in the survey. The value of FO will be discussed separately in Sub-

section 5.3.3. The values of CRO, ORG and DC were calculated using the formula 

developed by Cuc et al. (2011). See Equation 14 in Sub-section 3.8.3 for this formula. 

Table 25 shows the value of CRO, ORG and DC. The values for CRO were very 

low for all breeds. They were 0.02 and 0.01 for Sentul and Kedu chickens respectively, 

Data Value Data Value Data Value

0.2

CHA Literature 

review

Decreasing 

(Susanti et al. 

2007, 2008)

0.1 Decreasing 

(Susanti et al. 

2007, 2008)

0.1 Missing value 0.1

DIS Literature 

review

Spread within 

region   

(Sulandari et al. 

2007b)

0.05 Localised (in one 

province) 

(Sulandari et al. 

2007b)

0.1 Localised (in 

one province) 

(Sulandari et al. 

2007b)

0.1

REC Expert 

interviews

0.0 None 0.1 None 0.1

SPE FGDs High disease 

resistance

0.0 High disease 

resistance

0.05 High disease 

resistance

0.0

'Beautiful 

sound/crow'

Distinctive 

plumage colour

Distinctive 

plumage colour

Distinctive body 

posture

Adaptive to local 

environment

and othetr part 

of their bodies

Adaptive to local 

environment

Adaptive to local 

environment

CUL
Expert 

interviews Local heritage 0.05 Local heritage 0.05 Local heritage 0.0

FGDs
Personal 

preferences

Personal 

preferences

Personal 

preferences

Religion, 

traditional 

custom

Variable Source

Decree of 

Minister of 

Agriculture No. 

2918/Kpts/OT.14

0/6/2011 

POS Literature 

review

9,640 Kedu 

chickens 

(Agricultural 

Office of 

Temanggung 

District (2008)

Sentul KeduPelung

0.20.35,000–10,000 

birds (Susanti et 

al. 2007, 2008)

Female Sentul 

100–1000 

(Susanti et al. 

2007, 2008)
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and 0.006 for Pelung chickens. For ORG, the values for all breeds ranged from 0.042 to 

0.051. The values DC were 0.089 and 0.094 for Sentul and Kedu chickens respectively, 

and 0.097 for Pelung chickens.  

Table 25: Values of variables derived from survey, by breed 

 

5.3.3 Keepers’ Opinions towards their Breeds 

To elicit FO values, respondents were asked to rate a series of statements by 

indicating their level of (dis)agreement on a five-point ordinal scale ranging from 1 

(strongly disagree) to 5 (strongly agree). These ratings were reinterpreted as ‘attitude’, 

depending on whether agreement constituted a positive or negative attitude towards 

the breed. 

Six statements were developed to elicit the opinions and knowledge of the 

keepers related to the breed population, the role of government and organisation in 

breed conservation, and characteristics as well as cultural and socio-economic values of 

the breeds. Appendix 6 describes the keepers’ attitudes towards their breeds in detail. 

The values for FO were calculated using Cuc et al.’s (2011) formula (see 

Equation 15 in Sub-section 3.8.3). The values were calculated as attitude values for each 

statement, then standardised to fit within a range of 0–0.1. The values ranged from 

0.015 to 0.016 for Kedu and Pelung respondents respectively, and 0.019 for Sentul 

respondents. Any significant differences in keepers’ opinions were ultimately hidden by 

Data Value Data Value Data Value

0.006 17 respondents 

crossed their 

chickens;

4 respondents 

crossed their 

chickens; 

70 did not 45 did not

ORG 51 respondents 

were  members 

of organisation; 

51 were not

0.050 44 respondents 

were members 

of organisation; 

43 were not 

0.051 21 respondents 

were members 

of organisation;    

29 were not

0.042

DC 3 respondents 

consulted with 

government 

officers if 

chickens were 

ill; 99 did not

0.097 10 respondents 

consulted with 

government 

officers if 

chickens were 

ill; 77  did not 

0.089 3 respondents  

consulted with 

government 

officers if 

chickens were 

ill; 47 did not 

0.094

0.010

Variable
Pelung Sentul Kedu

CRO 6 respondents 

crossed their 

chickens; 96 did 

not

0.020
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the overall average results. Table 26 shows the values of keepers’ opinions together 

with values per statement in detail. 

Table 26: Numerical estimates of keepers’ opinions toward their breeds, by breed 

 

5.4 Estimated Risk of Extinction of Indigenous 

Chicken Breeds in Java 

The highest estimated risk of extinction (0.685) was observed in Sentul 

chickens, followed by Kedu chickens (0.541), while the lowest was observed in Pelung 

chickens (0.479). The coefficient of risk of extinction was calculated using Reist-Marti et 

al.’s (2003) formula (see Equation 16 in Sub-section 3.8.3). 

Table 27 shows the risk of extinction of the case-study breeds. It also shows 

that Sentul chickens had the lowest POS value (0.30) compared to other breeds, which 

had a POS value of 0.20. All case-study breeds were in decline, hence the value of the 

CHA variable was 0.10. Sentul and Kedu chickens were distributed in particular regions, 

resulting in a value of 0.10 for the DIS variable, while Pelung chickens had a higher value 

(0.05) for this variable. 

Pelung Sentul Kedu

The number of chickens has decreased in the last ten 

years
0.057 0.060 0.037

Local farmer’s organisation is very important in 

supporting my activities in rearing chickens
0.015 0.013 0.013

I keep this breed because the government has a 

programme that supports indigenous chickens
0.037 0.052 0.051

This breed has special traits which cannot be found in 

other chickens
0.002 0.011 0.009

This chicken is part of my community/local heritage 

and I have an obligation to look after this breed
0.012 0.012 0.011

I earn a high income from rearing this breed 0.016 0.022 0.017

Total 0.140 0.170 0.138

Value 0.016 0.019 0.015

Statement
Breed
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Table 27: Risk of extinction for indigenous chicken breeds in Java 

 

As there was no formal government recognition for Sentul and Kedu 

chickens, the REC value for the two breeds was 0.1, while for Pelung chickens it was 0.0. 

In terms of special traits, Sentul chickens had smaller SPE values (0.5) compared to the 

other two breeds (0.0). Together with Pelung chickens, Sentul chickens had smaller CUL 

values (0.05) compared to Kedu chickens (0.0). 

Values for the CRO variable were similar for all case-study breeds, ranging 

from 0.006 to 0.02, while the ORG variable ranged from 0.042 to 0.051. Values for FO 

variables were small and similar among the case-study breeds (0.015 to 0.019), whereas 

values for the DC variable were higher, ranging from 0.089 to 0.097. 

5.5 Interpretation 

On the basis of estimation, the coefficient of risk of extinction of all three 

chicken breeds was between 0.0 and 1, meaning that the breeds were ‘at risk’. This 

research also found that each breed had a different level of extinction. Sentul chickens 

were at much greater risk compared to the two other breeds. This might indicate the 

need for specific management interventions for different breeds. 

The population variables (POS, CHA and DIS), one environmental variable 

(REC) and one management variable (DC) might be the key variables influencing the risk 

of extinction of the case-study breeds. Value variables (SPE and CUL) might also 

contribute to the risk of extinction, particularly for Sentul chickens. All the case-study 

breeds had small population sizes and that their population trends were in decline. Their 

population distributions were limited to particular areas, especially for Sentul and Kedu 

chickens. In addition, as disease control was low for the case-study breeds, it might 

increase the risk of extinction of the case-study breeds.  

The absence of government recognition— in particular— might also increase 

the risk of extinction for Sentul and Kedu chickens. Unlike Pelung chickens, there was no 

Risk of 

extinction

POS CHA DIS REC SPE CUL CRO ORG FO DC
(z)

Pelung 0.200 0.100 0.050 0.000 0.000 0.050 0.006 0.050 0.016 0.097 0.479

Sentul 0.300 0.100 0.100 0.100 0.050 0.050 0.020 0.051 0.019 0.089 0.685

Kedu 0.200 0.100 0.100 0.100 0.000 0.000 0.010 0.042 0.015 0.094 0.541

Breed
Variable
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formal recognition from the government as a basis for conservation and/or sustainable 

use of these chickens. This recognition was important because it might able to 

legitimate particular chickens that needed to be conserved, which in turn reduced the 

extinction risk of the breeds. 

In addition to their small population size and low disease control, the risk 

status of Sentul chickens might be influenced by their lower special traits and cultural 

values compared to other case-study breeds. Also, it might be hypothesised that there 

was a positive correlation between population size and special traits, indicating that if a 

breed had a distinctive trait that supported the socio-cultural needs of the community, 

the breed was more likely to be maintained, as occurred with the Pelung and Kedu 

breeds. 

 



132 
 

6 Production Systems 

Chapter 6 and Chapter 7 provide inputs for developing conservation 

programmes (design). Chapter 6 provides information and understanding about the 

production systems of the case-study breeds; this may also reveal required technical 

interventions in conservation programmes. Ultimately, the chapter answers the second 

research question: What are the characteristics of the production system of the case-

study breeds? 

This chapter describes the production systems of the case-study breeds 

based on data derived from surveys and interviews with the key informants. It then 

interprets and discusses the results to determine the constraints and opportunities of 

the production systems as inputs for developing conservation programmes. 

6.1 Results of Production-systems Research 

This section begins with an explanation of the main features of production 

systems. It also discusses flock characteristics and breeding systems as well as breed 

characteristics and production objectives. Lastly, it explains the market activities and 

breeder organisations. 

6.1.1 Main Features of Production Systems 

The study found that semi-intensive production was the predominant system 

for all breeds (62.8%). Among sub-samples, the proportion of respondents who used 

such a system was higher in Pelung (82.4%) than in Sentul (47.1%) and Kedu (50%). 

Table 28 shows the main characteristics of production systems.  

The vast majority of respondents (99.6%) provided their chickens with 

supplementary feed. Rice bran and commercial ration were the common feedstuffs for 

all breeds (47.7%). They used commercial ration (complete ration) for both egg-

producing (laying) chickens and for meat-producing (broiler) chickens. The composition 

of feedstuffs in ration differed among sub-samples. A large number of Pelung 

respondents (84.3%) provided their chickens with rice bran and commercial ration. 

Sentul respondents (56.3%) and Kedu respondents (92%) added other feedstuffs such as 
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corn, fish meal and waste products (either crop or household residues) to their chickens’ 

daily rations. 

Table 28: Main features of production systems 

 

 

Respondents provided their chickens with rice bran and commercial ration 

with different compositions depending on the age of the chickens. Pelung keepers 

usually fed their chickens aged 1 to 3 months with rice bran and broiler commercial 

ration in a ratio of 1:1; sometimes, they added broken rice. The chickens were fed fully 

on rice bran after they reached the age of three months. Sentul keepers who were 

members of breeder organisations provided their chickens with rice bran, corn and 

commercial ration in a ratio of 3:4:3. They used for broiler commercial ration for 

chickens less than 6 months, and laying commercial ration for adult chickens. Kedu 

All breeds Pelung Sentul Kedu

% of sample

Type of production system Extensive 4.6 2 6.9 6

Semi-intensive 62.8 82.4 47.1 50

Intensive 31 12.7 44.8 44

Combination of above system 1.7 2.9 1.1 0

Supplementary feed Yes 99.6 100 98.9 100

No 0.4 0 1.1 0

Type of supplementary feed Rice bran 5.4 4.9 9.2 0

Commercial ration 2.5 0 6.9 0

Rice bran & commercial ration 47.7 84.3 27.6 8.0

Rice bran, commercial ration & 

other supplementary feed 44.4 10.8 56.3 92

Veterinary services Government 7.1 2.9 12.6 6

Friends/relatives 10.9 14.7 9.2 6

Self 78.2 78.4 75.9 82

NGO 0.8 1 1.1 0

Others 2.9 2.9 1.1 6

The most frequent disease Newcastle Disease (ND) 33.1 30.4 37.9 30

Snot 29.3 49.0 8 26

CRD 19.7 2.9 36.8 24

Gumboro 0.8 0 2.3 0

Avian Influenza (AI) 4.6 7.8 3.4 0

Intestinal disease 5.9 4.9 3.4 12

Don't know 6.7 4.9 8 8

Disease treatment Modern 35.1 43.1 17.2 50

Traditional 24.7 11.8 47.1 12

Modern & traditional 23.8 36.3 18.4 8

No treatment 16.3 8.8 17.2 30

Visit of extension officer Yes 39.3 28.4 48.3 46

No 60.7 71.6 51.7 54

% of sub-sample
Production system
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keepers who were members of breeder organisations provided their adult chickens with 

rice bran, corn and commercial ration in a ratio of 6:3:1. 

The monthly feed cost ranged from 0 to IDR 26,000 per chicken60. The 

average cost was IDR 8,874.11, and the median was IDR 8,100. Among sub-samples, the 

feed cost for Pelung chickens was the highest, with an average cost if IDR 11,029.52. A 

post-hoc comparison (Mann–Whitney U test, p < 0.05) showed that the feed cost for 

Pelung chickens was significantly higher (p < 0.05) than the feed cost for Sentul and 

Kedu chickens. Table 29 shows the feed cost of the case-study breeds. 

Table 29: Feed and veterinary costs, by breed 

 

Different superscripts denote significant differences between columns (Mann–Whitney U test,  p < 0.05)  

 

In terms of health management, 78.2% of respondents stated that they did 

not consult veterinary services from government about any chicken health issues. 

However, 7.1% of respondents consulted veterinary services from government about 

health problems and, among sub-samples, Sentul respondents had the highest level of 

consultation (12.6%). The majority of respondents (60.7%) stated that they have not 

                                                             

 

 

60
 Chickens more than 6 month old (adult chickens) 

Pelung Sentul Kedu

Mean 8,874.11 11,029.52
a

7,033.47
b

7,679.8
b

Median 8,100 9,900 6,200 7,275

Minimum 0 0 0 1250

Maximum 26,000 26,000 18,750 19,400

Mean 1,407.13 1,529.26
a

1,363.16
a

1,234.50
a

Median 500 800 200 500

Minimum 0 0 0 0

Maximum 12,000 12,000 7,500 10,000

Mean 10,281 12,558.78
a

8,396.63
b

8,914.3
b

Median 9,723 10,688 8,400 7,702

Minimum 0 2,350 0 1,700

Maximum 31,800 31,800 19,000 21,000

Feed & veterinary cost

Breed

Feed

Veterinary

Cost

(IDR/month/chicken)

All breeds
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been visited by an extension61 officer in the last 12 months. Among sub-samples, the 

number of Pelung respondents who did not receive visits was higher (71.6%) than of 

Sentul (51.7%) and Kedu respondents (54%). 

Vaccination was not a common practice for Pelung keepers, although 

interviews suggested that it might be undertaken by the keepers who had more than 10 

Pelung chickens. Regular vaccination training was carried out for Sentul keepers by their 

breeder organisation, and the members of the breeder organisation for Kedu chickens 

vaccinated their chickens every three months to prevent ND. 

Overall, 33.1% of respondents reported that ND was the most common 

disease suffered by their chickens, while 29.3% and 19.7% of respondents cited ‘snot’ 

(or infectious choriza) and CRD respectively. AI was mentioned by 4.6% respondents. In 

some instances (5.9%), intestinal diseases such as pullorum and coccidiocis were also 

reported. A small number of respondents (4.9%) were not able to identify any diseases. 

Among sub-samples, Pelung respondents (49%) named infectious choriza as 

the most frequent disease, while 37.9% and 36.8% of Sentul respondents named ND and 

chronic respiratory disease (CRD) respectively. Kedu respondents confirmed ND, 

infectious choriza and CRD as frequent diseases, with 30%, 26% and 24 % mentioning 

them respectively. 

Respondents for all breeds treated their sick chickens with both modern 

(35.1%) and traditional (24.7%) medicine. Among sub-samples, half of Kedu respondents 

(50%) used traditional medicine. The traditional medicines most commonly used by 

respondents were garlic (Allium sativum), turmeric (Curcuma sp.), ginger (Zingiber 

officinale) and papaya leaves (Carica papaya Linn). Table 29 shows that the monthly 

veterinary costs ranged from 0 to IDR 12,000 per chicken62. Average cost was IDR 

1,407.13, while median was IDR 500. A post-hoc comparison (Mann–Whitney U test, p < 

0.05) showed that the veterinary costs were not significantly different between breeds 

(Table 29). 

                                                             

 

 

61
 Oakley and Garforth 1985 provide the following definition and aim for extension: ‘an informal educational 

process directed toward the rural population. This process offers advice and information to help them solve 
their problems. Extension also aims to increase the efficiency of the family farm, increase production and 
generally increase the standard of living of the farm family’ 

62
 Chickens more than 6 month old (adult chickens) 
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The traditional medicines used were usually given to chickens through feed 

or drink or, in some instances, orally. For example, mashed garlic was given orally to 

improve the immunity of Pelung chickens infected by ‘snot’ disease, while a combination 

of onion, garlic and curcuma (added to ration) was given to Sentul chickens infected by 

ND. Kedu keepers added dried papaya leaves on chicken rations once a week to increase 

the immunity of their chickens. Table 30 shows the traditional medicines mentioned 

during interviews and their applications. 

Table 30: Traditional (plant) medicines used to treat chickens 

 

 

6.1.2 Flock Characteristics and Breeding Systems 

Pelung respondents kept a total of 1895 chickens and Sentul respondents 

kept 8987 chickens. Kedu respondents kept a total of 561 Black Kedu and 1050 Cemani 

chickens. 63 Table 31 shows the average flock size, flock structure, sex ratio, effective 

population size (Ne) and rate of inbreeding (ΔF). The formulae for Ne and ΔF can be seen 

in Equation 4 and 5 in Sub-section 3.8.1. 

                                                             

 

 

63
 The types of Kedu chickens can be seen in Sub-section 2.4.3.2. Kedu respondents clearly differentiate 

these types because their price is extremely different. The price of the case-study breeds is explained in 
Sub-section 6.1.5.1 

Name of plant Application Usage

Garlic (Allium sativum ) oral natural antibiotic

Turmeric (Curcuma species ) drink & feed increase immunity

Ginger (Zingiber officinale ) drink & feed increase immunity

Lengkuas (Langua galanga  (L) 

Stunzt)
drink & feed increase immunity

Papaya leaves (Carica papaya 

Linn)

feed increase immunity
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Table 31: Flock size, flock structure and sex ratio, by breed 

 

1  per flock 

2 across all flocks 

The average flock size of Pelung was 18.6 chickens, Sentul was 103.3 

chickens, and both types of Kedu (Black Kedu and Cemani) 32.2 chickens. Regarding the 

flock structure, respondents were asked the total number of chickens they owned, and 

the chickens were differentiated by their sex and age. The flock structures of Pelung and 

Sentul chickens were dominated by chickens aged 0–6 months, with an average of 8.2 

and 57.8 chickens per flock respectively. For breeding hens, the average number was 6.1 

and 29.2 for Pelung and Sentul respectively. Breeding cocks were the least common, 

with an average of 4.3 and 16.3 for Pelung and Sentul respectively. Breeding hens 

dominated the flock structure of both types of Kedu chickens, with an average of 15.5, 

followed by chickens aged less than 6 months, with an average of 11. Similar to the flock 

structures of Pelung and Sentul chickens, breeding cocks were the least common in the 

flock, with 5.7 on average. 

The sex ratio (average male-to-female ratio) was 1:1.40 for Pelung, 1:1.79 for 

Sentul and 1:2.69 for both types of Kedu chickens. The effective population size per flock 

for Pelung and Sentul chickens was 10 and 41.82 respectively, while for both types of 

Kedu chickens it was 16.74. The effective population size across all flocks for Pelung and 

Sentul chickens was 1020.47 and 3638.18 respectively, while for both types of Kedu 

chickens it was 837.17. The rate of inbreeding per flock was 5 and 1.2% for Pelung and 

Sentul chickens respectively, and 3% for both types of Kedu chickens. The rate of 

Category of chicken Black Kedu Cemani All types

Flock size 18.6 ± 15.66 103.3 ± 215.82 11.2 ± 18.14 21 ± 43.05 32.2 ± 42.70

Male chicken 4.3 ± 3.13 16.3 ± 57.32 1.9 ± 4.49 3.9 ± 14.11 5.7 ± 14.55

Female chicken 6.1 ± 6.40 29.2 ± 65.06 5.1 ± 9.28 10.4 ± 24.98 15.5 ± 25.09

Chicken < 6 month 8.2 ± 11.22 57.8 ± 147.80 4.3 ± 8.76 6.8 ± 15.75 11 ± 16.49

Sex ratio 1:1.40 1:1.79 1:2.73 1:2.68 1:2.69

Effective population size 10 1 41.82 1 5.45 1 11.30 1 16.74 1

1020.47 2 3638.18 2 272.30 2 564.86 2 837.17 2

Rate of inbreeding (%) 5 1 1.2 1 9.2 1 4.43 1 3 1

0.05 2 0.01 2 0.18 2 0.09 2 0.06 2

Mean & Standard Deviation

Pelung Sentul
Kedu
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inbreeding across all flocks was 0.05 and 0.01 % for Pelung and Sentul chickens 

respectively, and 0.06 % for both types of Kedu chickens. 

Table 32 shows that all respondents (100%) applied natural mating, in which 

a controlled mating system was the predominant technique (73.6%). About 99.6% of 

respondents stated that they bred their female breeding chickens with their own male 

breeding chickens. Among sub-samples, Pelung respondents applied a controlled mating 

system to the highest degree (85.3%). A small number of respondents (11.7%) crossed 

their chickens with other breeds and this differed among sub-samples, with Sentul 

respondents crossing their chickens with other breeds most commonly (19.5%), 

followed by Kedu respondents (10%) and Pelung respondents (5.9%). 

Table 32: Breeding-system characteristics, by breed 

 

6.1.3 Breed Characteristics 

To elicit the characteristics of each case-study breed, respondents were 

asked to rate a series of statements characterising chicken breeds. They had to indicate 

their level of (dis)agreement on a 5-point ordinal scale ranging from 1 (strongly disagree) 

to 5 (strongly agree). Table 33 shows the level of respondents’ agreement with 

statements.  

All breeds Pelung Sentul Kedu

% of sample

Natural 100 100 100 100

Artificial 0 0 0 0

Controlled 73.6 85.3 63.2 68

Uncontrolled 26.4 14.7 36.8 32

Yes 11.7 5.9 19.5 10

No 88.3 94.1 80.5 90

% of sub-sample
Breeding characteristics

Natural breeding system

Breeding system

Crossbreeding
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Table 33: Level of respondents’ agreement with statements concerning breed characteristics, 
by breed 

 

Ratings obtained on a 5-point rating scale with 1 = ’strongly disagree’, 2 = ’disagree’, 3 = ’neutral’, 4 = 
’agree’, 5 = ’strongly agree’. Each respondent rated their own breed only. Statements are sorted by mean 
values for Pelung chickens 

All Pelung respondents (100%) rated ‘sings beautifully’ as either ‘agree’ or 

‘strongly agree’ (Figure 10), with the average rating for this statement being 4.9 (Table 

33). Just over half of Sentul respondents (57.5%) and just less than half of Kedu 

respondents (46%) rated ‘sings beautifully’ as either ‘agree’ or ‘strongly agree’ (Figure 11 

and Figure 12), with the average ratings for the statement as 3.5 and 3.3 for Sentul and 

Kedu respondents respectively (Table 33). 

 

Figure 10: Proportion of respondents’agreement with statements concerning characteristics for 
Pelung chickens 

 

About 97% of Pelung respondents (Figure 10), more than 60% of Sentul 

respondents (Figure 11) and less than 50% of Kedu respondents (Figure 12) rated the 

Pelung Sentul Kedu

 'Sings beautifully' 4.9 ± 0.34 3.5 ± 0.96 3.3 ± 0.99

 'Good meat producers' 4.6 ± 0.58 3.8 ± 0.95 3.0 ± 0.99

 'Fast growers' 4.5 ± 0.61 4.1 ± 0.67 3.8 ± 1.02

 'Sound body structure' 4.5 ± 0.73 4.1 ± 0.65 3.8 ± 0.77

 'Easy to rear' 4.4 ± 0.91 4.1 ± 0.64 4.3 ± 0.63

 'Has beautiful plumage' 4.2 ± 0.86 4.0 ± 0.83 4.1 ± 0.97

 'Has distinctive skin, comb, and tongue' 4.1 ± 0.92 3.6 ± 0.83 4.1 ± 0.93

 'Meat is tasty' 3.4 ± 1.01 4.1 ± 0.84 3.9 ± 0.89

 'Good egg producers' 3.4 ± 1.10 4.0 ± 0.88 3.5 ± 1.15

 'Resistant to disease' 3.3 ± 1.16 4.0 ± 0.83 3.8 ± 1.02

Breed
Statements

0% 20% 40% 60% 80% 100%

 'Meat is tasty'

 'Good egg producers'

 'Resistant to disease'

 'Has distinctive skin, comb, and…

 'Has beautiful plumage'

 'Easy to rear'

 'Sound body structure'

 'Fast growers'

 'Good meat producers'

 'Sings beautifully'

Percentage of Pelung respondents

Strongly disagree

Disagree

Neutral

Agree

Strongly agree
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‘good meat producers’ statement as either ‘agree’ or ‘strongly agree’, with the average 

ratings as 4.6, 3.8 and 3 for Pelung, Sentul and Kedu respondents respectively (Table 33). 

About 96% of Pelung respondents (Figure 10), 87% of Sentul respondents (Figure 11) 

and 72% of Kedu respondents (Figure 12) rated the ‘fast growers’ statement as either 

‘agree’ or ‘strongly agree’, with the average ratings for this statement being 4.5, 4.1 and 

3.8 for Pelung, Sentul and Kedu respondents respectively (Table 33). 

 

Figure 11: Proportion of respondents’agreement with statements concerning characteristics for 
Sentul chickens 

 

About 90% of both Pelung and Sentul respondents (Figure 10 and Figure 11) 

and 76% of Kedu respondents (Figure 12) rated the ‘sound body structure’ statement as 

either ‘agree’ or ‘strongly agree’, with the average ratings for this statement being 4.5, 

4.1 and 3.8 for Pelung, Sentul and Kedu respondents respectively (Table 33). In term of 

the ‘easy to rear’ statement, about 86% of Pelung respondents (Figure 10) and more 

than 90% of both Sentul and Kedu respondents (Figure 11 and Figure 12) rated it as 

either ‘agree’ or ‘strongly agree’, with the average ratings for the statement being 4.4, 

4.1 and 4.3 for Pelung, Sentul and Kedu respondents respectively (Table 33). 

0% 20% 40% 60% 80% 100%

 'Sings beautifully'

 'Has distinctive skin, comb, and…

 'Good meat producers'

 'Resistant to disease'

 'Good egg producers'
 'Has beautiful plumage'

 'Meat is tasty'

 'Sound body structure'

 'Fast growers'
 'Easy to rear'

Percentage of Sentul respondents

Strongly disagree

Disagree

Neutral

Agree

Strongly agree
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Figure 12: Proportion of respondents’agreement with statements concerning characteristics for 
Kedu chickens 

 

About 80% of respondents for each case-study breed (Figure 10, Figure 11 

and Figure 12) rated the ‘has beautiful plumage’ statement as either ‘agree’ or ‘strongly 

agree’, with the average ratings for this statement being 4.2, 4 and 4.1 for Pelung, Sentul 

and Kedu respondents respectively (Table 33). About 80% of Pelung respondents (Figure 

10), 60% of Sentul respondents (Figure 11) and more than 80% of Kedu respondents 

(Figure 12) rated the ‘has distinctive skin, comb and tongue’ as either ‘agree’ or ‘strongly 

agree’, with the average ratings for this statement being 4.1 for Pelung and Kedu 

respondents and 3.6 for Sentul respondents (Table 33). 

About 43% of Pelung respondents (Figure 10), 80% of Sentul respondents 

(Figure 11) and more than 70% of Kedu respondents (Figure 12) rated the statement 

‘meat is tasty’ as either ‘agree’ or ‘strongly agree’, with the average ratings for this 

statement being 3.4, 4.1 and 3.9 for Pelung, Sentul and Kedu respondents respectively 

(Table 33). In terms of the ‘good egg producers’ statement, 45% of Pelung respondents 

(Figure 10), 76% of Sentul respondents (Figure 11) and 62% of Kedu respondents (Figure 

12) rated it as either ‘agree’ or ‘strongly agree’, with the average ratings as 3.4, 4 and 3.5 

for Pelung, Sentul and Kedu respondents respectively (Table 33). 

About 49% of Pelung respondents (Figure 10), more than 75% of Sentul 

respondents (Figure 11) and 74% of Kedu respondents (Figure 12) rated the ‘resistant to 

disease’ statement as either ‘agree’ or ‘strongly agree’, with the average ratings for this 

statement as 3.3, 4 and 3.8 for Pelung, Sentul and Kedu respondents respectively (Table 

33). 

0% 20% 40% 60% 80% 100%

 'Sings beautifully'

 'Good meat producers'

 'Good egg producers'

 'Fast growers'

 'Resistant to disease'

 'Meat is tasty'

 'Sound body structure'

 'Has beautiful plumage'

 'Has distinctive skin, comb, and…

 'Easy to rear'

Percentage of Kedu respondents

Strongly disagree

Disagree

Neutral

Agree

Strongly agree
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6.1.4 Production Objectives 

To elicit production objectives, respondents were asked to rate the 

importance of their chickens in terms of a specified list of purpose items. A 5-point 

ordinal rating scale was used to measure the level of importance of each item, ranging 

from 1 (not at all important) to 5 (extremely important). Table 34 shows the mean and 

standard deviation of importance ratings of purpose items by breed. 

Table 34: Respondents’ ratings of purposes for keeping chickens, by breed 

 

Ratings obtained on a 5-point rating scale with 1 = ’not at all important’, 2 = ’not important’, 3 = ’neutral’, 4 
= ’important’, 5 = ’extremely important’. Each respondent rated their own breed only. Items are sorted by 
mean values for Pelung chikens 

Most Pelung respondents (92.4%) (Figure 13), 60.9% of Sentul respondents 

(Figure 14) and 70% of Kedu respondents (Figure 15) rated personal preference as either 

‘important’ or ‘extremely important’, with the average ratings being 4.5 for Pelung 

respondents and 3.6 for both Sentul and Kedu respondents. About 90% of both Pelung 

and Sentul respondents (Figure 13 and Figure 14), and 82% of Kedu respondents (Figure 

15) rated investment purpose as either ‘important’ or ‘extremely important’. The 

average ratings for investment purpose were 4.5, 4.3 and 4.1 for Pelung, Sentul and 

Kedu respondents respectively (Table 34). 

Pelung Sentul Kedu

Personal preference 4.5 ± 0.88 3.6 ± 1.32 3.6 ± 1.20

Investment 4.5 ± 0.93 4.3 ± 0.93 4.1 ± 1.15

Cash 4.3 ± 1.01 4.4 ± 0.73 4.6 ± 0.76

Manure 3.6 ± 1.20 4.1 ± 0.74 4.1 ± 0.78

Egg 2.0 ± 1.20 3.4 ± 1.17 3.6 ± 1.23

Meat 1.8 ± 1.03 3.7 ± 1.18 3.1 ± 1.22

Feather 1.5 ± 0.83 2.0 ± 1.10 1.8 ± 0.89

Ceremony 1.4 ± 0.73 1.8 ± 1.01 2.2 ± 1.21

Breed
Purpose items



143 
 

 

Figure 13: Proportion of respondents’ ratings of purpose for keeping Pelung chickens 

 

About 80% of Pelung respondents (Figure 13) and more than 90% of both 

Sentul and Kedu respondents (Figure 14 and Figure 15) rated cash as either ‘important’ 

or ‘extremely important’, with the average ratings being 4.3, 4.4 and 4.6 for Pelung, 

Sentul and Kedu respondents respectively (Table 34). The majority of Pelung 

respondents (74.5%) (Figure 13) and more than 90% of both Sentul and Kedu 

respondents (Figure 14 and Figure 15), rated manure as either ‘important’ or ‘extremely 

important’, with the average ratings for this purpose being 3.6 for Pelung respondents 

and 4.1 for both Sentul and Kedu respondents (Table 34). 

 
Figure 14: Proportion of respondents’ ratings of purpose for keeping Sentul chickens 

 

About 20% of Pelung respondents (Figure 13) rated eggs as either ‘important’ 

or ‘extremely important’, with the average rating for the purpose being 2 (Table 34), 

while about 64% of Sentul respondents (Figure 14) and 76% of Kedu respondents (Figure 
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14) rated the purpose as either ‘important’ or ‘extremely important’, with the average 

ratings being 3.4 and 3.6 for Sentul and Kedu respondents respectively (Table 34). In 

terms of meat, about 11% of Pelung respondents (Figure 13) rated it as either 

‘important’ or ‘extremely important’, with the average rating being 1.8 (Table 34). About 

71% of Sentul respondents (Figure 14) and 56% of Kedu respondents (Figure 15) rated 

meat as either ‘important’ or ‘extremely important’, with the average ratings for this 

purpose being 3.7 and 3.1 respectively (Table 34). 

 

Figure 15: Proportion of respondents’ ratings of purpose for keeping Kedu chickens 

 

Regarding feathers, none of the Pelung respondents (0%) (Figure 13) and the 

minority of other respondents—13.8% of Sentul respondents (Figure 14) and 6% of Kedu 

respondents (Figure 15)—rated the purpose as either ‘important’ or ‘extremely 

important’. The average ratings for feathers were 1.5, 2 and 1.8 for Pelung, Sentul and 

Kedu respondents respectively (Table 34). None of Pelung respondents (0%) (Figure 13), 

about 6% of Sentul respondents (Figure 14) and 20% of Kedu respondents (Figure 15) 

rated ceremony as either ‘important’ or ‘extremely important’. The average ratings for 

this purpose were 1.4, 1.8 and 2.2 for Pelung, Sentul and Kedu respondents respectively 

(Table 34). 

6.1.5 Market Activities 

In terms of market activities, respondents were asked about the price they 

received for chicken products, the frequency of selling in a month, and the number or 

amount of chicken products per transaction. In addition, the key informants for each 

case-study breed were asked about market routes. 
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6.1.5.1 Prices, Selling Frequency and Number of Transactions 

The vast majority of respondents (93.3%) sold chicken products, of which live 

chickens were the main products. The respondents sold male and female chickens at a 

variety of ages and prices. Table 35 shows the average sale price of live chickens for 

each case-study breed. 

Table 35: Average price of chicken products, by breed (IDR) 

 

Different superscripts denote significant differences between columns (Mann–Whitney U test , p < 0.05). 

1 Egg prices could not be compared because only few respondents for each sub-sample sold eggs 

The average price for adult male chickens ranged from IDR 32,703 to IDR 

907,308, while the average price for female chickens varied from IDR 32,688 to IDR 

340,238. A post-hoc comparison (Mann–Whitney U test, p < 0.05) showed statistically 

significant differences in the prices of male and female adults between breeds. The 

prices for male and female adult Pelung chickens were the highest, followed by Cemani 

chickens and then Black Kedu chickens. The price for Sentul chickens was the lowest.  

The price for chickens 1–6 months ranged from IDR 19,333 to IDR 128,125, 

on average. There were statistically significant differences in price for chickens 1–6 

months between breeds (Mann–Whitney U test, p < 0.05). Overall, the prices for Sentul 

and Kedu 1–6 months were the lowest, while the price for Pelung chickens was the 

highest, followed by the price for Cemani chickens. 

Similar to older-age chicken prices, the average prices for chickens 0–1 

month varied, ranging from IDR 4,733 to IDR 30, 802. A post-hoc comparison (Mann–

Whitney U test, p < 0.05) showed statistically significant differences in price between 

breeds for chickens aged 0–1 month. The price for Pelung chickens was the highest, 

followed by Cemani and then Kedu, while the price for Sentul chickens was the lowest. 

In terms of egg product, the price ranged from IDR 1,200 to IDR 15,000. The price for 

Black Kedu Cemani

Adult male live 907,308a 32,703b 71,844c 374,773d

Adult female live 340,238a 32,688b 59,938c 194,750d

Chickens 1 ̶  6 months 128,125a 22,766b 19,333b 87,589a

Chickens 0 ̶ 1 month 30,802a 4,733b 6,600c 13,028d

Egg1 15,000 1,200 2,917 7,500

Commodities

Breed

Pelung Sentul
Kedu
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Pelung chickens was the highest, followed by Cemani and then Kedu, while the price for 

Sentul chickens was the lowest.  

Table 36 shows that the frequency of selling and the number chickens per 

transaction varied among breeds. Respondents sold adult male chickens about twice, on 

average, per month. Sale frequency was similar for adult female chickens. The size of 

transactions varied between breeds and types of chickens as well as between 

commodities. The transactions tended to be higher for Sentul for all commodities. There 

were statistically significant differences in the size of transactions for live chicken 

commodities between Sentul chickens compared to other chickens (Mann–Whitney U 

test, p < 0.05). Between commodities, the number of transactions for eggs tended to be 

higher than other commodities except for Pelung chickens. 

Few respondents sold chickens in the form of meat. Three Sentul 

respondents stated that they sold slaughtered whole chickens at an average price of IDR 

31, 400 per kg. They sold meat 2.4 times, on average, per month, at an average of 22.4 

kg, on average, per transaction. One Pelung respondent and one Sentul respondent sold 

manure. The manure price for Pelung was IDR 10,000 per kg. on average, while for 

Sentul it was IDR 2,500 per kg, on average. The average frequency of selling manure was 

once per month for both Pelung and Sentul chickens. The average amount of manure 

was 50 kg and 10 kg per transaction for Pelung and Sentul chickens respectively. 
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Table 36: Frequency of selling and number of chicken products per transaction, by breed and 
type (IDR) 

 

Different superscripts denote significant differences between columns (Mann–Whitney U test , p < 0.05). 

1 Frequency of selling and number of eggs per transaction could not be compared because only few 
respondents for each sub-sample sold eggs 

 

6.1.5.2 Market Routes 

For all case-study breeds, the key informants reported that the markets were 

not common locations for transactions. The transactions were usually conducted at the 

keepers’ houses. 

There were three ways to purchase Pelung chickens (Figure 16). The buyers 

could come to the keepers at contests and/or rehearsals, ask agents or go to Pelung 

shops. The buyers who approached the keepers at contests and/or rehearsals were the 

buyers who had experience in keeping Pelung chickens. This type of buyer was able to 

identify good chickens from their physical characteristics and/or sound. They also had 

enough information about the keepers to know who owned contest-winning chickens. 

Chickens that were offspring of the winner of a singing contest sold for higher prices 

than those of non-winners. 

Black Kedu Cemani

Frequency of selling per month 1.8 ± 1.14a 1.8 ± 1.07a 2.2 ± 1.56a 1.8 ± 0.87a

Number of chickens per transaction 1.9 ± 1.98a 4.5 ± 7.07b 3.9 ± 5.99ab 2.6 ± 1.69b

Frequency of selling per month 1.7 ± 1.07a 1.8 ± 1.11a 2.3 ± 1.58a 1.8 ± 0.92a

Number of chickens per transaction 1.7 ± 2.00a 5.2 ± 8.72b 5.1 ± 8.27ab 2.2 ± 1.62a

Frequency of selling per month 3.6 ± 5.22a 1.9 ± 1.85a 1.8 ± 0.98a 2.8 ± 3.68a

Number of chickens per transaction 7 ± 8.35a 33.5 ± 62.21b 7.2 ± 3.97ab 5.9 ± 5.07a

 

Frequency of selling per month 2.2 ± 1.73a 2.4 ± 1.3a 2.6 ± 1.67a 1.1 ± 0.33a

Number of chickens per transaction 12.1 ± 15.35a 63.9 ± 67.22b 13 ± 11.60ab 10.2 ± 4.74a

Frequency of selling per month 2 2.29 ± 1.38  10.67 ± 16.74 3
Number of eggs per transaction 1 91 ± 180.95 22.67 ± 23.29 16 ± 19.80

Commodities

Breed

Pelung Sentul
Kedu

Adult male live

Adult female live

Chickens 1 ̶  6 months

Chickens 0 ̶ 1 month

Egg1
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Figure 16: Market routes of Pelung chickens 

The buyers who asked agents or went to Pelung shops were those who were 

beginners in keeping Pelung chickens. Usually, the agents were members of HIPPAPI 

(see Sub-section 6.1.6 for more details about this organisation). They were 

knowledgeable about the characteristics of good Pelung chickens and had information 

about locations of Pelung keepers who had good Pelung chickens to sell. The agents 

would require about 25% commission from the sale. 

The market routes of Sentul chickens were longer than those of Pelung 

chickens. The chickens were handled by agents before being available to consumers. 

There were several Sentul farmer groups in Ciamis when the main survey was 

conducted; some of them joined an organisation called GAPOKNAK (Gabungan 

kelompok Ternak) Ciung Wanara (see Sub-section 6.1.6 for more details about this 

organisation). The organisation provided DOCs for the farmer groups. Once they 

reached 2.5 months of age and about 750 g in weight, the chickens were collected by 

the organisation. The organisation collected chickens about twice a week, with a 

quantity of 500–600 chickens per collection. The chickens were taken to an agent 

(distributor) in Tangerang, Banten Province.64 In Tangerang, the chickens were 

distributed by the agent to buyers from markets and restaurants in Jakarta. 

                                                             

 

 
64 Banten is the westernmost province on the island of Java. 

 

Farmers 
Member/Non-member 

 

Buyers 

Rehearsals/contests Agents Shops 
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Non-GAPOKNAK farmer groups or keepers who did not join farmer groups 

sold their chickens to the collectors. The price offered by the collector was lower than 

that offered by the organisation. The collectors distributed chickens to the agents (local 

collectors) to be distributed in Ciamis District areas or outside Ciamis. When the 

interviews were conducted, the collectors tended to sell chickens to the organisation to 

gain a higher price. Figure 17 shows the market routes of Sentul chickens. 

 

 

Figure 17: Market routes of Sentul chickens 

Similar to Pelung chickens, the market routes of Kedu and Cemani chickens 

were shorter than those of Sentul chickens (Figure 18). Buyers could buy Kedu and 

Cemani chickens from the farmer group, Cemani shops or through the keepers. If buyers 

needed their chickens to meet specific criteria, they could contact the group leader, who 

would help to find suitable chickens through the members of farmer groups.  
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Figure 18: Market routes of Kedu and Cemani chickens 

Buyers who did not need chickens with specific qualities could go to Cemani 

shops, which were owned and managed by the group and/or by the members’ or non-

members’ group. The shop owners who were group members gave 10–11% of total 

transactions to the group. This money was used for group activities such as income for 

the manager of the chicken farm owned by the farmer group. If the buyers came directly 

to the members, the members still had an obligation to share their benefit with the 

group. They had to share about 10–11% of the benefit, like the member shop owners. 

6.1.6 Breeder Organisations 

Regarding organisation, respondents were asked about their membership of 

particular organisations related to indigenous breeds. In addition, the key informants for 

each breed were asked about the aim and activities of the organisation. 

Almost half (48.5%) of respondents were members of either farmer groups 

or organisations of indigenous chicken breed keepers and hobbyists. The keepers and 

hobbyists of Pelung chickens had an organisation named HIPPAPI that covered some 

districts in West Java and Banten Provinces. In West Java Province, the organisation 

covered Bandung, Garut, Cianjur, Sukabumi, Bogor, Ciamis, Majalengka and Bekasi 

Districts, while in Banten Province it covered only one district, Tangerang. 

The main aim of HIPPAPI was to coordinate the activities of the keepers of 

Pelung chickens, who were spread all over West Java and Banten Provinces. The keepers 

 

Farmers 
Non-member 

 

Shops Farmer group 

Farmers 
Member 

 

Buyers 



151 
 

of Pelung chickens who lived in Cianjur District, in which this research was carried out, 

automatically became members of HIPPAPI Cianjur. The main activity of HIPPAPI in 

Cianjur was to conduct rehearsals and contests of Pelung chickens from sub-district to 

district level. One of the benefits of being a member of HIPPAPI was that through 

rehearsals and/or contests, keepers could share their experiences in keeping and 

marketing Pelung chickens. Further, they were kept informed of programmes run by the 

government or other institutions. 

In Ciamis, the keepers of Sentul chickens could join an organisation named 

GAPOKNAK Ciung Wanara. This organisation was established in 2011. The members 

were keepers who had reared Sentul chickens for at least six months and were also 

members of farmer groups. Ciung Wanara had six farmer groups and in each group, 

there were five Sentul keepers. 

The aim of this organisation was to increase keepers’ knowledge and skill in 

production systems and to develop their entrepreneurial abilities. The main activity of 

the organisation was conducting member training in various aspects of chicken rearing, 

such as feed processing and artificial insemination. The organisation also facilitated the 

rearing activities of members by providing DOCs, and had a role as an agent in the 

marketing of live chickens (see Sub-section 6.1.5.2). The benefits of being a member of 

this organisation were that members could expect higher sale prices for their chickens 

because the organisation shortened the market distribution and it was easier for 

members to gain information about government programmes because the organisation 

was established through government support. The farmer groups that were members of 

Ciung Wanara usually had financial support from local government in the past. 

In Kedu, the keepers of Kedu and Cemani chickens had one farmer group 

named Makukuhan Mandiri, which was established in 2001. The members of this group 

were 29 keepers (28 male and one female keepers) of Kedu and Cemani chickens who 

had joined the group voluntarily. The main aim of the group was to ‘purify’65 Kedu 

chickens. The group held a monthly member meeting that was conducted on the fifth 

                                                             

 

 

65 Based on interview with the key informant, purification refers to efforts to make Kedu chickens pure by 
applying improved husbandry techniques. It includes for example housing to protect the chickens from 
crossbreeding with other breeds.   
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day of every month. This meeting usually discussed any pertinent issues related to 

chicken diseases and marketing. Another of the group’s activities was to conduct 

training to improve the knowledge and skills of group members. These trainings sessions 

included skills in vaccination and the processing of chicken products. The benefits of 

joining the group included access to the market, because the group had shops for 

marketing their chickens. In addition, the members could take out loans from the group 

to increase their capital. 

6.2 Interpretation  

This section provides an interpretation and discussion of the results that 

were the basis for determining constraints and opportunities of production systems for 

the case-study breeds. 

6.2.1 Main Features of Production Systems 

Semi-intensive systems were predominant for the case-study breeds. This 

management improvement—from extensive to semi-intensive and/or intensive 

system—in the agriculture sector could be viewed from the demand side as a means of 

increasing productivity, and from the supply side as a means of coping with the scarcity 

of natural resources such as land and water (Pingali 1997). 

Improvement in management practices through better rearing methods and 

better supplementary feed could increase the productivity of indigenous chicken breeds 

(Sartika & Noor 2005). For instance, under an extensive system, indigenous chickens 

reached sexual maturity at 250 days of age, while under a semi-intensive system, they 

reached maturity at 196 days (Yuwanta & Fujihara 2000). However, the improved 

management practices might also be an indication of the scarcity of resources such as 

feed, as was stated by the key informant of Pelung chickens. In the past, Pelung chickens 

were able to find their feed in farmers’ backyards, rice fields and other surrounding land. 

The decline of land availability as a result of increasing human population in villages has 

meant that chickens have not been able to find their own feed sufficiently. As a 

consequence of management improvement, production cost including feed cost 

increased. Feed cost—in particular— was higher for Pelung chickens compared to other 

breeds. 
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The study revealed low visitation rates of government veterinary and 

extension services as well as low vaccination awareness among keepers. This might 

explain why respiratory diseases such as ND, ‘snot’ and CRD were the diseases most 

commonly reported in the case-study breeds. In particular, ND was the main disease 

suffered by indigenous chickens in Indonesia (Muladno 2008) and it was the most 

destructive and economically significant disease of indigenous chickens in South-east 

Asia (Aini 1990). 

While the keepers might have some knowledge about the diseases suffered 

by their chickens, the high occurrence of respiratory diseases was an indication of low 

levels of bio-security66 at farm level. This is because transmission of the diseases 

generally occurred through the inhalation of respiratory droplets or excretions; 

contaminated feed, water and equipment; or direct bird-to-bird contact (Intervet 

International bv 2009). The use of traditional medicine as a form of preventive care was 

a common practice among keepers for other indigenous chickens in Indonesia (Muladno 

2008). The use of such medicine was reported to be effective in increasing chicken 

immunity and as an anti-bacterial technique (Zainuddin 2006). 

6.2.2 Flock Characteristics and Breeding Systems 

This study found that the average flock size of Sentul chickens (103.3) was 

higher compared to other case-study breeds. The higher population of Sentul chickens 

might be triggered by the existence of hatchery machines provided by GAPOKNAK to 

support DOCs supply to the members. This to fulfil the high demand for indigenous 

chicken products in which Sentul chickens provided meat. For example, the demand for 

indigenous chicken meat in some restaurants in Bandung67 was approximately 1,500 

chickens weekly. However, the breeder organisation was only able to provide 500–700 

chickens per week. 
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 Bio-security has been defined as ‘a package or a set of practices which usually incorporates good hygiene 

which is the basic principle involved in cleanliness’ (Aini 2000, p. 4).  

67
 The capital of West Java Province 
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The study indicated that a small number of breeding chickens resulted in a 

disproportional sex ratio within flocks (1:1–3). In nature, jungle fowl (wild chickens) 

could mate 4–12 females (Spalona et al. 2007). Pelung and Sentul chicken populations 

were dominated by chickens younger than six months. Some Sentul respondents kept 

only chickens within this age range, without having any breeding hens and cocks. They 

only raised chickens from DOC to 2.5 months for meat. Despite breeding hens 

dominating the flocks of Kedu chickens, the proportion of breeding chickens was 

unequal. Maintaining proportion of sex ratio in decreasing flock size would not influence 

effective population size and the rate of inbreeding (Spalona et al. 2007). 

  The rate of inbreeding per flock, on the assumption of breeding hens with 

own cockerels, for Pelung (5%) and Kedu (3%) chickens. The values were high compared 

to the very low rate of inbreeding across all flocks, on the assumption of exchange of 

male chickens between keepers, which ranged from 0.01-0.06%. The acceptable rate of 

inbreeding for livestock is 0–1% per generation (Mäki-Tanila et al. 2010). All respondents 

across the case study breeds stated that they bred their female chickens with their 

owned male chickens. However, the study did not cover flock dynamic of the case study 

breeds. Hence, it was not able to indicate whether their male chickens came from 

buying or exchanging from other keepers. This practice would definitely result in 

inbreeding (Gondwe & Wollny 2007).  

Inbreeding could have a negative impact on the performance of the chickens 

because it increases the risk of the incidence of lethal or deleterious recessive alleles, 

which generally leads to the decreased fitness of a population (Mäki-Tanila et al. 2010). 

For example, a high rate of inbreeding influenced significantly the percentage of fertile 

eggs and the hatchability of the eggs of laying hens (Sewalem et al. 1999). The risk of 

extinction would increase along with the increased rate of inbreeding as inbreeding 

reduces reproduction and the survival of populations (Frankham 2005).  

This study found that controlled breeding practices were an advantage for 

the conservation of the case-study breeds. The keepers of Pelung chickens deliberately 

controlled the mating system of their chickens. The keepers avoided mating their male 

or female chickens with chickens from different breeds to maintain the purity of the 

breeds. Both male and female Pelung chickens contributed to the singing capability of 

their offspring. As a consequence, the rate of crossbreeding was low for Pelung 

chickens. 
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Crossbreeding was slightly higher for Sentul and Kedu chickens than for 

Pelung chickens. Sentul chickens were often crossed with other local adapted breeds, 

such as Bangkok chickens, to gain birds with a higher body weight. These chickens were 

also being crossed with other breeds, such as Arabic chickens and Kedu chickens 

(Universitas Padjadjaran 2012). Kedu chickens were crossed with Arabic chickens to gain 

birds with higher egg-production rates or with Bangkok chickens to gain birds with 

higher meat-production rates. 

6.2.3 Breed Characteristics 

All respondents perceived that their breeds were easy to rear and that they 

did not need any special skill to raise their breeds. However; their perceptions about 

production and (other) non-production characteristics were slightly different. 

Pelung respondents valued singing ability highly. Pelung chickens were kept 

as pets because of their singing ability. Despite this, Pelung respondents also perceived 

their breeds as good meat producers. However, Pelung respondents did not perceive 

that their chickens had good meat flavour. This is because the respondents rarely ate 

their chickens because they were personally attached to them. 

Pelung chickens were significantly heavier and had faster growth rates than 

other breeds, especially after the age of eight weeks (Sartika & Noor 2005); thus they 

could be selected as meat producers (Diwyanto & Iskandar 1999; Sartika & Noor 2005). 

Studies had been conducted to cross Pelung chickens with other breeds to produce 

chickens that could grow fast and whose meat tasted similar to indigenous chicken meat 

(Diwyanto & Iskandar 1999). For example, the Research Institute for Animal Production 

(RIAP) had set up a study on crossbreeding kampung chickens with Pelung chickens. 

However, the result had been a bird with low consumer acceptability. The bird had long 

shanks and large bones, while Indonesian consumers preferred smaller chickens.  

Sentul respondents perceived their breeds as good meat producers. Even 

though Sentul chickens were primarily fighting cocks kept by farmers as dual-purpose 

chickens68 (Sulandari et al. 2007c), this study found that these chickens were also kept as 
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 Dual-purpose chickens are chickens that are raised to produce both eggs and meat. 
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meat producers and could achieve 0.75 kg (the consumers’ preferred weight) within 2.5 

months. As meat producers, Sentul chickens have white skins, which was also desirable 

to consumers (Universitas Padjadjaran 2012). This study also found that Sentul 

respondents perceived their chickens as good egg producers, which was in line with 

other studies (e.g., Sulandari et al. 2007c; Widjastuti 1996). 

Sentul (and Kedu respondents) valued their chickens as ‘tasty’. Like kampung 

chickens, these chickens had a premium price because of their taste and tenderness 

(Diwyanto & Iskandar 1999; Sartika & Noor 2005). The texture, thickness and fat content 

of their meat were much better than those of exotic chickens and so they were 

preferred by consumers, particularly city dwellers (Diwyanto & Iskandar 1999). 

Compared to kampung chickens, Sentul respondents also perceived that their chickens 

were more resistant to diseases, particularly ND.  

Unlike other respondents, Kedu respondents did not perceive their breeds as 

either meat or egg producers. (This might be because Kedu chickens were kept as dual-

purpose chickens with the potential to produce both meat and eggs.).  However, Kedu 

respondents attributed higher values to non-production than to production 

characteristics. This may be because the physical appearance of Kedu chickens—and 

Cemani chickens in particular—has economic value to the keepers. Other studies 

showed that Kedu chickens were good egg producers (Diwyanto & Iskandar 1999; 

Sartika & Noor 2005; Sulandari et al. 2007c). These chickens had higher daily egg-

production rates and laid their first eggs sooner compared to Pelung and kampung 

chickens (Sartika & Noor 2005). 

Kedu respondents also perceived that their chickens survived AI outbreaks 

better than other breeds. This finding was supported by the fact that indigenous 

chickens in Indonesia had higher disease resistance to AI compared to exotic breeds 

(Sartika et al. 2011). Sartika et al. studied the Mx gene frequency (Mx is the gene 

associated with resistance/susceptibility to AI) of 15 indigenous chicken breeds from 

Java, Sumatera, Kalimantan and Sulawesi. They found that the frequency of a putative 

resistance allele of Indonesian indigenous breeds was within the upper range of those 

observed in a worldwide survey of approximately 100 commercial and indigenous 

chicken populations. Among indigenous breeds in Indonesia, Cemani chickens had the 

highest resistance allele frequency. 
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6.2.4 Production Objectives 

In this study, ‘personal preference’ and ‘income generation’ (cash and 

investment) were the two main production objectives of respondents for the case-study 

breeds. Human attitudes towards animals was based on two dimensions: affection and 

sympathy as well as economic self-interest (utility) (Serpel 2004). In the current study, 

‘personal preference’ was a representation of affection and sympathy by the keepers 

towards their breeds, and ‘income generation’ was a representation of utility of the 

breeds. 

Personal preference for Pelung chickens was influenced by the sound of the 

chickens, which are capable of crowing long and ‘beautifully’. Pelung chickens can crow 

with an initial, middle and closing sound, as if singing a song. According to one of the 

farmers interviewed, a good Pelung can sing just like singing ‘mamaos’.69 Male Pelung 

chickens with good voices were reared carefully to maintain the beauty of their sound. 

They were placed in individual stilt cages in the keepers’ backyards during the day so 

that the keepers could enjoy their sound easily. 

The personal preferences of Sentul and Kedu keepers might be influenced by 

cultural factors. The keepers of all breeds viewed their chickens as part of the local 

heritage of their areas and they felt an obligation to maintain the existence of the 

breeds. The leader of the breeder organisation for Sentul chickens believed that no 

community would maintain the existence of Sentul chickens except the people from 

Ciamis. The breeder organisation for Kedu chickens was established out of concern for 

the continued existence of Kedu chickens. Members believed that if the chickens were 

kept without any ’professional management’, they would disappear from Kedu areas. 

In terms of income generation, cash was usually derived from selling live 

chickens and, in a minority of cases, from selling their products, such as eggs (see Sub-

section 6.1.5.1). The key informants for all case-study breeds gave similar responses 

regarding the use of cash derived from chicken selling. The money was usually used for 

daily needs, such as buying rice and cooking oil, as well as for children’s needs. The 
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keepers also saved money from selling chicken products for future investment, such as 

building housing for their chickens and adding breeding stocks. In some cases, they used 

the saved money for house renovation and purchasing land for crops. 

6.2.5 Market Activities 

This study found that chicken prices were influenced by breed, age and 

specific religious days. In addition, the study found that organisations of chicken 

breeders played an important role in chicken marketing. 

Pelung chickens had the highest market value compared to other breeds, 

followed by Cemani chickens. The high price of Pelung and Cemani chickens might be 

because of their special purposes, which established niche markets. In the past, Pelung 

chickens were kept for socio-cultural needs and only a limited number of people kept 

these chickens. Mostly, the chickens were kept by community leaders such as Kyai 

(religious leaders who also play important roles in the community). Currently, Pelung 

chickens are kept not only by farmers and other people in Cianjur but also by people 

outside Cianjur. The production objective for the chickens was not only personal 

preference but also commercial (income generation) (Hippapi Kabupaten Cianjur 2005). 

People involved in Pelung-keeping activities encompassed farmers (breeders), traders 

and hobbyists. 

Pelung contests, which were conducted regularly at local to national level, 

were marketplaces for Pelung chickens (Hippapi Kabupaten Cianjur 2005). During 

contests, Pelung chickens aged 0–1 month (jodoan), 3 months (sangkal) and 6–7 months 

(jajangkar) as well as adult chickens were traded. If the chickens won contests, their 

prices increased. In addition, the fertile eggs and/or offspring of the contest-winning 

chickens and their dams were valued more highly. 

Cemani chickens commanded higher prices than other Kedu chicken types. 

The black colour of these chickens was preferred for mystical purposes. (Black was a 

symbol of bad luck for particular people in Central Java and they would sacrifice black 

chickens to avoid bad luck.) Cemani chickens were also used for rituals such as 

pelarungan and ruwatan (Surono 1997, cited in Muladno 2008). Pelarungan is a mystical 

ritual in which valuable items are floated on the sea for mystical purposes. Ruwatan is 

an exorcism ritual to provide permanent wellbeing and health to an individual or 

community. In addition, Cemani chickens were used for various ceremonies during the 
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construction of factories, bridges and buildings, and to cure the sick, especially those 

cursed by spells (Muladno 2008). Tembean, the first eggs from female Cemani chickens, 

are a traditional form of medicine and are also used for traditional ceremonies. 

Consumers would pay high prices for Cemani chickens as long as the chickens 

fulfilled the needs suggested by their spiritual leader. During transactions, the keepers 

would never mention the price for consumers who bought Cemani for mystical 

purposes. The keepers only stated that the chickens were expensive. However, 

consumers would pay a high price for chickens that met their requirements. A Cemani 

that was good for mystical purposes usually had a black tongue and patchy feathers. 

Black Kedu and Sentul chickens had lower prices compared to Pelung and 

Cemani; however, their meat commanded premium prices. Consumers categorised 

Sentul and Black Kedu chickens as kampung chickens, for which demand was high. The 

supply of indigenous chickens and other local adapted breeds met only about 10% of the 

total demand of 400 million chickens per year (Business News 2012). The high demand 

for indigenous chicken meat (because of its taste) meant that they were generally kept 

in extensive systems. However, according to interviews, there was no taste difference in 

the meat of Sentul chickens kept under extensive and intensive systems. (Studies to 

justify this statement should be carried out.) 

Within breeds, chicken prices were influenced by the age of the chickens. 

Adult chickens (aged more than six months) fetched higher prices than younger birds. 

The higher price for adult chickens might be because these chickens were usually sold 

for breeding stocks. The contest-winning Pelung chickens and their dams were priced 

highly. People believed that the ability to crow well was inherited from the dam rather 

than from the sire (Muladno 2008). 

Specific religious days influenced the demand for Sentul and Cemani 

chickens, increasing their prices. For Sentul chickens, the price was high during Ramadan 

and became higher near idul fitri (Eid Mubarak). Eid Mubarak marks the end of Ramadan 

and is usually celebrated by cooking special food; hence, the demand for food resources 

such as chicken meat increases as this day approaches. The price of Cemani chickens 

was high at Islamic New Year (Muharram). Muharram, which is also the New Year (Satu 

Suro) in the Javanese calendar, is characterised by traditional ceremonies such as 

ruwatan. 



160 
 

6.2.6 Breeder Organisations 

This study found that breeder organisations existed for all case-study breeds. 

They were important in the marketing of chicken products. The organisation could 

shorten the market distributions (Budisatria et al. 2008), as was found for Sentul 

chickens. Membership of a marketing group could also increase access to market 

information (Aklilu et al. 2007), as was found for Kedu chickens. 

In Cianjur in the past, HIPPAPI supported Pelung marketing through 

rehearsals and contests (Hippapi Kabupaten Cianjur 2005). However, HIPPAPI has been 

considered inactive by the keepers since 2005, and since then, rehearsals and contests 

in this area have been conducted by the keepers themselves, without any support from 

the organisation. Half of the respondents stated that they were not members of any 

organisation related to indigenous chicken breeds, including HIPPAPI. Pelung keepers in 

Cianjur should automatically become members of HIPPAPI Cianjur. However, there was 

no data inventory regarding Pelung keepers since 2005. Thus, new keepers were not 

registered in the database. In addition, not all keepers who were already registered as 

HIPPAPI members still kept Pelung chickens. 

The breeder organisation was important for Sentul keepers in terms of 

chicken marketing. It reduced the role of assemblers70 and wholesalers, and provided 

benefits to the members by buying chickens for higher prices. However, not all Sentul 

keepers were members of this organisation. Hence, the non-members—mainly small 

farmers—might rely on assemblers to market their chickens. Organisation members 

were those keepers who had received grants from past government programmes. The 

lack of data inventory for Sentul keepers might be the reason that not all keepers were 

organisation members. Besides, not all keepers committed to fulfilling the requirements 

of the organisation, which included being a member of a Sentul farmer group. In fact, 

many Sentul keepers did not raise only Sentul chickens but also kept other breeds such 

as kampung chickens and/or crossbred chickens. 
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The organisation of Kedu keepers was more established compared to the 

organisations of the other case-study breeds. The farmer group was important not only 

in the marketing of Kedu chickens but also in providing financial support for members 

who needed to increase their production levels. The marketing was managed via a 

structured process in which the members were obliged to report their selling activities 

and to share the benefit with the group. The group was also considered a selling agent 

for the members. The group maintained its existence by accepting only a small number 

of keepers as members. Some of the members were relatives or close friends of the 

leader, who had led the group for more than 20 years. The reason for this set-up was so 

that the leader could manage and control the group easily. 

However, there was also evidence that this group did not commit to 

maintaining the ‘purity’ or diversity of Kedu chickens. The keepers tended to keep 

Cemani rather than other types of Kedu, such as Black Kedu, because Cemani provided 

higher returns. The group’s aim of ‘purification’ might only refer to the application of 

improved husbandry techniques through semi-intensive and intensive production 

systems rather than to the authenticity of the breed. Before the establishment of the 

organisation, Kedu chickens were reared together with other breeds such as kampung 

chickens using extensive systems. According to interviews, the farmers’ interest in 

keeping other types of Kedu chickens has been decreasing in the last 2–3 years. 

6.3 Production-system Constraints and 

Opportunities 

This section summarises the discussion from the previous section and 

explores the opportunities and constraints of the production systems. The constraints 

and opportunities are presented in Table 37 and are discussed further in Chapter 8, 

together with possible system improvements. 
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Table 37: Constraints and opportunities of production systems 

a Commercial ration was avalaible. 

b Demand was low for Cemani chickens but relatively high for Black Kedu chickens. 

c Demand was low for Cemani chickens but relatively high for Black Kedu chickens. 

 

6.3.1 Production-system Constraints 

Improving the management of indigenous chickens had some consequences, 

including the need for increased inputs. In the future, the provision of inputs such as 

feed may be a challenge and solutions will be required if the sustainability of the case-

study breeds is to be maintained. 

Health-management practices and disease control also present challenges. 

The fact that respiratory diseases such as ND still occurred for the case-study breeds are 

an indication of low bio-security at farm level. The application of vaccinations was 

limited to organisation members which were obliged to vaccinate their chickens. In 

addition, the veterinary service coverage and number of visits by government extension 

officers were very low. For Pelung keepers for example, vaccination was not a common 

Constraint Opportunity Constraint Opportunity Constraint Opportunity

Feed supply Availablea Availablea Availablea 

Feed cost Relatively high Relatively high Relatively high

Vaccination
Not commonly 

applied
Applied partially Applied partially

Veterinary service coverage Low Low Low

Visit of extension officers Low Low Low

Traditional medicine Applied Applied Applied

Veterinary cost Relatively high Relatively high Relatively high

Population size Small Relatively high Small

Sex ratio Unequal Unequal Unequal

Rate of inbreedingb High Low High

Breeding system Controlled Controlled Controlled

Crossbreeding Low Low Low

Meat production High High Relatively low

Egg production Relatively low High Relatively low

Singing ability Good  'Not good'  'Not good'

Meat taste  'Not good' Good Good

Disease resistance Relatively low High High

Personal preference High High High

Income generation High High High

Price High High High

Demand Low High Lowc

Market route Short Longer Short

Membership Partially member Partially member Partially member

Role in marketing Low High High

Market

Breeder organisation

    Supplementary feed

     Health management

Flock characteristics

Breed characteristics

Production objectives

Pelung Sentul Kedu

Production system
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practice and was only practised by keepers who had a ‘high’ chicken population. The low 

disease resistance of Pelung chickens was also a concern and technical intervention 

(e.g., veterinary advice) would be required to improve their health management. 

The study also found that the population of indigenous chicken breeds was 

characterised by small populations with imbalanced (unequal) sex ratios. Also, there was 

a definite risk that inbreeding may be occurring. The small populations of the case-study 

breeds suggest the need to increase population sizes through conservation efforts (e.g., 

breeding programmes). The population of Sentul chickens was larger compared to the 

other breeds because of keepers’ efforts to increase the population using hatchery 

machines provided by the breeder organisation. Nevertheless, structured breeding 

programmes may be required even for Sentul chickens because the chickens produced 

using the hatchery machines were only for commercial purposes. 

6.3.2 Production-system Opportunities 

This study indicated two management practices that should be maintained in 

conservation programmes: the use of traditional medicine and controlled mating 

practices. The use of traditional medicine is an inexpensive way to treat sick chickens 

and based on other studies (e.g. Zainuddin 2006) is able to prevent them from 

contracting lethal diseases. Traditional medicines, which were plant medicines, were 

usually abundant within the local surroundings. Controlled mating practices could help 

to maintain the ‘purity’ of the case-study breeds. Pelung keepers were generally aware 

of this because of their knowledge that crossbreeding would reduce the sound quality of 

Pelung chickens. 

This study found that the case-study breeds had both production and non-

production characteristics. Pelung and Sentul chickens were meat producers, while Kedu 

chickens were perceived as dual-purpose birds. The singing capability of Pelung chickens 

was culturally important as were the phenotypic characteristics of Kedu chickens. In 

addition, Sentul and Kedu chickens were important as insurance for future as well as 

present needs. Their disease-resistant traits were valuable in terms of developing breeds 

with high immunity against new diseases in the future, while their ‘tasty meat’ was 

favoured by consumers. 

The keepers’ economic dependency on their chickens presented a great 

opportunity to conserve the case-study breeds. Their dependencies were reflected in 
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their main production objectives of income generation through cash, investment and 

personal preference. The price paid for each of the case-study breeds reflected its 

production objectives. The prices for Pelung and Kedu (Cemani) chickens were 

influenced by the fact that their traits supported special purposes, while the price for 

Sentul chickens was boosted by the taste of the meat, which was in high demand. The 

keepers’ pride in their local heritage, of which their chickens were viewed as part, was 

linked to their economic dependency on their breeds. 

The existence of breeder organisations presented another opportunity for 

conservation programmes. However, efforts to accommodate all keepers as members of 

the organisations might be required because the organisations did not currently include 

all keepers. The organisations were important in chicken marketing especially. For 

Sentul keepers, the existing organisation bought their chickens for higher prices, while 

for Kedu keepers, the organisation provided access to market information and financial 

funds. However, the organisation for Pelung keepers played a relatively small role in 

marketing (including rehearsals and contests) and skills training, and it required 

solutions for future conservation programmes. 

 



165 
 

7 Estimating Keeper Willingness to 

Accept Compensation 

This chapter presents inputs for developing conservation programmes and 

answers the third research question: Would financial incentives for keeping/breeding 

indigenous chicken breeds convince keepers to commit to maintaining the breeds into 

the future? How much incentive would be required for keepers to commit to 

participating in conservation programmes? 

To answer these questions, the chapter provides descriptive and analytical 

survey results relating to the willingness of survey respondents to participate in formal 

conservation programmes. The first section of the chapter provides an overview of the 

model variables. The second section displays analytical results and the third section 

provides an interpretation of the results. 

7.1 Model Variables 

Thirteen variables were recognised as potentially influencing the level of 

compensation that keepers required. Of these, 12 were farm and farmer factors, and 

one (amount of compensation offered) was a programme factor.  

Farm attributes were chicken breed (which was dummy coded and resulted 

in variables Pelung (B_PEL) and Sentul (B_SEN) with Kedu being the base level), number 

of chickens per household (C_TOTAL), production system (which was dummy coded and 

resulted in variables extensive (PS_EXT) and intensive (PS_INT), with semi-intensive 

being the base level) and personal preference (P_PREFX). A value of 1 was used for 

respondents who stated that their purpose for keeping chickens was personal 

preference, while a value of ‘0’ was given for respondents who stated a purpose other 

than personal preference. 

Farmer attributes were gender of respondent (R_GEN), age (R_AGE), 

occupation (R_OCC), household size (HH_size), household total monthly income 

(HH_INC) and household income from chickens (HH_INCC). Age, household size, 

household monthly income and income from chickens were continuous variables. 

Gender and occupation were dichotomous: a numerical value of 1 represented 
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respondents who were male or whose main occupation was farmer, while a value of 2 

represented females or respondents whose main occupation was other than farmer, 

such as civil servant, trader or labourer. Respondents were categorised as farmers if 

more than or about 50% of their total income was derived from the agriculture sector, 

including livestock production. 

Table 38 shows the descriptive statistics of the variables for the models. Each 

model had one dependent variable. The dependent variable in the logit model was 

ACCEPT. A numerical value of 1 indicated that the respondent was willing to accept the 

amount offered to join the conservation programme, while a value of 0 indicated a 

negative response. The dependent variable in the tobit model was WTA. This was the 

monetary amount given by respondents as the minimum compensation required for 

him/her to participate in the conservation programme. 
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Table 38: Variables used in logit and tobit models 

 

a = dependent variable for logit model; b = dependent variable for tobit model. The amount of WTA was scaled as 1= IDR 1,000; c = The amount was scaled as 1= IDR 1,000; d = The 
amount was scaled as 1= IDR 1,000,000; e = Respondents for each case-study breed were categorised into three different categories: Pelung respondent, Sentul respondent and Kedu 
respondent. Kedu chicken respondent was treated as control; f = Production system was categorised into three different categories, semi-intensive production system was treated as 
control. 

Variable Description Mean
Std 

Deviation
Minimum Maximum

Dependent

ACCEPT a Yes/No responses to the bid (1 if yes, 0 if no) 0.82 0.39 0.00 1.00

WTA b The stated amount of money to join conservation programmes (IDR) 154.06 215.82 5.00 2500.00

Independent/ explanatory

Offer c Offered bid ranging from  IDR 25,000 to 500,000 188.60 178.27 25.00 500.00

B_PEL e Respondent for Pelung chickens (1 if yes, 0 if not) 0.43 0.50 0.00 1.00

B_SEN e Respondents for Sentul chickens (1 if yes, 0 if not) 0.36 0.48 0.00 1.00

R_GEN Respondent's gender (1 if male, 2 if female) 1.10 0.30 1.00 2.00

R_AGE Respondent's age (years) 42.92 13.09 16.00 84.00

R_OCC Respondent's main occupation (1 if farmer, 2 if not farmer) 1.33 0.47 1.00 2.00

HH_SIZE Number of household's members 3.81 1.61 1.00 11.00

HH_INC d Respondent's household total monthly income before taxes (IDR) 1.81 1.82 0.07 12.00

HH_INCC Respondent's household income from chickens (percentage) 49.75 34.07 0.00 100.00

C_TOTAL Total chickens per household 48.02 137.01 0.00 1600.00

PS_EXT f Extensive chicken production system (1 if yes, 0 if not) 0.05 0.21 0.00 1.00

PS_INT f Intensive chicken production system (1 if yes, 0 if not) 0.31 0.46 0.00 1.00

P_PREFX Purpose of keeping chickens as personal preference (1 if yes, 0 if not) 0.76 0.43 0.00 1.00
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7.2 Results of Willingness-to-accept Estimations 

This section presents the results of the logit and tobit models. It also 

describes the reasons why some respondents were not prepared to join a conservation 

programme. 

7.2.1 Discrete Choice Analysis 

Figure 19 and Table 39 show the results from the discrete question. In 

particular, Figure 19 illustrates the proportion of respondents who accepted the bids in 

the dichotomous choice format. Table 39 models the correlation between the 

dependent variable (‘yes’ or ‘no’ answer) and the independent variables using a logit 

model. 

 

Figure 19: Proportion of respondents who accepted the bid in dichotomous choice format 

 

Figure 19 shows that more than 75% of respondents were willing to accept 

compensation bids of between IDR 25,000 and IDR 100,000 per year to join conservation 

programmes. A higher level of participation (more than 85%) occurred when 

respondents were offered values of IDR 250,000–IDR 500,000. The price elasticity of 
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supply between IDR 25,000 and IDR 500,000 was 0.01 (inelastic). It showed that overall; 

an increase in the payment had little effect on the participation rate. 

In Table 39, the second column presents the maximum likelihood values of 

the estimated coefficients, while the third column presents parameter standard 

deviations. The coefficients indicated how the probability of accepting a certain bid 

amount (OFFER variable) was affected by independent variables. A positive sign means 

that the higher value for the variables positively influenced the likelihood of bid 

acceptance (that is, participating in the conservation programme at the specified level of 

compensation). A negative sign means that the higher the value for the variables, the 

less likely respondents were to answer the dichotomous question in the affirmative 

(that is, a ‘yes’ response). 

Table 39: Logit model results 

 

*Significance at α < 0.1 

 

The fourth and fifth columns present the respective z-statistics and 

probability values. The z-statistic is a standard score indicating how many standard 

Variable Coefficient Standard error z-statistic p-value

Constant 0.686 1.553 0.440 0.659

OFFER* 0.002 0.001 1.910 0.056

B_PEL 0.378 0.512 0.740 0.461

B_SEN 0.360 0.510 0.710 0.480

R_GEN –0.85783 0.552 –1.550 0.120

R_AGE 0.016 0.014 1.140 0.256

R_OCC 0.466 0.432 1.080 0.281

HH_SIZE –0.06664 0.109 –0.610 0.542

HH_INC –0.11446 0.093 –1.230 0.217

HH_INCC 0.002 0.006 0.300 0.762

C_TOTAL 0.000 0.001 0.250 0.800

PS_EXT 0.221 0.870 0.250 0.799

PS_INT 0.498 0.424 1.170 0.241

P_PREFX 0.020 0.441 0.050 0.964

Log-likelihood

Restricted log-likelihood

McFadden's R 2

n 239

–108.2228

–114.13553

0.052
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deviations an observation is above or below the mean. It is used to compute the 

probability value for the standard normal distribution. The probability value is the 

probability that a value at least as extreme as the test statistic would be observed under 

the null hypothesis. It shows the significance level of variables; if the p-value of a 

variable is less than or equal to a particular significance level, it is considered statistically 

significant. 

Table 39 shows that the goodness of fit was 0.052. Goodness of fit should 

range between 0 and 1 (Gujarati 2003). While the value is small, it is acceptable in a 

binary regression, the goodness of fit is of less importance than the expected signs of 

the regression coefficients and their statistical significance. 

The offered bid level (OFFER) was the only independent variable to 

significantly and positively influence (α < 0.1) the choice of respondents. The likelihood 

of a ‘yes’ response to the dichotomous question increased with increasing bid values. 

Other independent variables did not significantly affect respondents’ choices. In 

particular, breed-specific coefficients for Pelung (B_PEL) and Sentul (B_SEN) were not 

significant, meaning that there was no statistically significant difference between 

keepers of chickens of different breeds. 

7.2.2 Analysis of Stated WTA  

Figure 20 and Figure 21 illustrate the proportion of respondents willing to 

join a conservation programme based on observed WTA and WTA estimates from the 

tobit model with anchor bids.  

Figure 20 shows that the rate of participation would increase if respondents 

were paid more compensation (up to an amount of IDR 500,000) to join conservation 

programmes. While IDR 100,000 was minimum payments to make about 50% of 

respondents join conservation programmes, IDR 500,000 was minimum payments to 

attract 90% of respondents participated in the programmes. 
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Figure 20: Cumulative willingness-to-accept response curve obtained directly from survey 
responses 

 

Figure 21 illustrates the proportion of respondents estimated by the tobit 

model (with anchoring bid) that would join the conservation programme based on WTA. 

As with the estimates obtained from the survey responses, this figure shows that the 

rate of participation would increase with increasing payments. Tobit model estimated 

IDR 50,000 as a minimum payment amount and estimated 100% participation at IDR 

400,000. 
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Figure 21: Proportion of respondents who accepted the bid in open-ended format using 
willingness-to-accept estimates from tobit models 

 

Two tobit models were performed to model the correlation between the 

dependent variable (WTA) and the independent variables. The first model was examined 

without anchoring bid (Table 40). The second tobit model included the anchoring bid 

(Table 41). This was done to ascertain whether there was any influence arising from the 

presence of an ‘anchor’, which was created by asking the dichotomous question first, 

thus possibly influencing respondents’ stated WTA and causing a bias (Kuriyama 2005; 

van Exel et al. 2006). 

Both tobit models included missing responses by respondents who declined 

to join the programme. Of the 27 respondents who declined, 24 responses were 

considered missing values while three responses were recoded as zero because the 

respondents stated that they would be willing to participate if there was no 

remuneration. The reasons given by respondents for declining to participate in the 

programme are described in more detail in Sub-section 7.2.3. 
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Table 40: Tobit model results without OFFER variable 

 

*Significance at α < 0.1; **significance at α < 0.05; ***significance at α < 0.01 

 

The tobit model without anchoring bid found that extensive production 

system (PS_EXT) was the only variable that was significantly correlated (α < 0.05) with 

the dependent variable (WTA) (Table 40). The variable exhibits a positive sign, indicating 

that the respondents who applied extensive production systems tended to stipulate 

higher compensation values. 

Table 41 shows that the level of compensation was significantly positively 

correlated (α < 0.01) by anchoring the amount offered in the dichotomous choice. As the 

offer increased, the stated amount of compensation increased. WTA was significantly 

negatively correlated with the percentage of income derived from chicken production (α  

< 0.1). In other words, the greater the contribution of chickens to income, the lower the 

compensation required for participation in the conservation programme. 

 

Variable Coefficient Standard error z-statistic p-value

Constant* 224.970 131.231 1.710 0.087

B_PEL 15.559 44.926 0.350 0.729

B_SEN –8.345 43.279 –0.19 0.847

R_GEN –1.378 53.465 –0.03 0.979

R_AGE –1.034 1.191 –0.87 0.385

R_OCC –9.948 36.287 –0.27 0.784

HH_SIZE 0.045 0.255 0.180 0.859

HH_INC –8.957 8.823 –1.02 0.310

HH_INCC –0.545 0.538 –1.01 0.311

C_TOTAL –0.041 0.122 –0.34 0.735

PS_EXT** 147.865 72.103 2.050 0.040

PS_INT 27.553 35.005 0.790 0.431

P_PREFX –21.887 37.170 –0.59 0.556

Sigma*** 222.582 10.910 20.400 0.000

Log-likelihood –1482.478

ANOVA based-fit measure 0.003

LM Test for Tobit 123.102

n 239
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Table 41: Tobit model results with OFFER variable 

 

*Significance at α < 0.1; ***significance at α < 0.01 

 

The model with anchoring bid (Table 41) was statistically superior to the 

model without anchoring bid (Table 40) because it had lower values of log likelihood. 

Also, it was conceptually better because it quantified the extent of anchoring bias (van 

Exel et al. 2006). The mean WTA estimate for both tobit models was IDR 164,000 which 

was similar to the mean WTA estimate obtained from the observed data (IDR 154,000). 

The mean WTA estimate using tobit models was less than 9% higher than that from the 

WTA responses. 

7.2.3 Reasons for Refusal to Participate in Conservation 

Programmes 

Of the respondents, approximately 10% declined to provide a WTA value in 

response to the open-ended question. They were not willing to participate in a 

Variable Coefficient Standard error z-statistic p-value

Constant 95.630 111.623 0.860 0.392

OFFER*** 0.650 0.070 9.270 0.000

B_PEL 16.242 37.974 0.430 0.669

B_SEN –21.09 36.540 –0.58 0.564

R_GEN 2.309 45.036 0.050 0.959

R_AGE –0.214 1.008 –0.21 0.832

R_OCC –14.998 30.633 –0.49 0.624

HH_SIZE –0.02 0.215 –0.09 0.926

HH_INC –10.653 7.431 –1.43 0.152

HH_INCC* –0.78 0.454 –1.72 0.086

C_TOTAL 0.032 0.103 0.310 0.759

PS_EXT 73.804 61.237 1.210 0.228

PS_INT 23.821 29.526 0.810 0.420

P_PREFX –26.376 31.337 –0.84 0.400

Sigma*** 187.751 9.202 20.400 0.000

Log-likelihood –1446.312

ANOVA based-fit measure 0.040

LM Test for Tobit 210.475

n 239
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conservation programme of the manner described in the scenario, no matter how much 

compensation they were offered. To understand their underlying motivations, the 

reasons of refusal were categorised into three: ‘objection’, ‘personal’ and ‘other’ (Table 

42). 

Table 42: Reasons given by respondents for not providing willingness-to-accept amount, by 
breed 

 

a = percentage of total respondents by study breed 

b = percentage of respondents who declined to participate in the proposed conservation programme 

c = percentage of total respondents involved in this study 

 

‘Objection’ represented reasons of respondents related to the design of the 

hypothetical programme. This category was adapted from Amigues et al. (2002). 

Thirteen respondents provided this response. Of those, three respondents were against 

the concept of the programme while two respondents disagreed with some conditions 

contained in the scenario. These conditions included having to provide, in the second 

year, breeding stocks of twice the number initially provided by the programme (see 

Appendix 2 for programme scenario descriptions). Four respondents stated that they 

were unwilling to participate because they saw a conservation programme as a 

mechanism by which the government could interfere with their farms. Three 

respondents—one Pelung and two Sentul—stated that they were not interested in the 

idea that their chicken breeds required conservation. 

The category ‘personal’ was adapted from Broadhead et al. (1998). It 

included eight respondents who declined the programme due to their ‘personal’ 

situation. Two Kedu respondents stated that they were too old to join the programme. 

Objection Personal Other

Pelung 6 2 2 10 9.8a

Sentul 6 1 1 8 9.2a

Kedu 1 5 0 6 12a

Total 13 8 3 24

Reason Total number of       

non-participating 

respondents

Overall percentage of 

non-participating 

respondents (%)

Percentage of        

non-participating 

respondents by reason 

(%)

Respondent

54b 33b 13b 10c
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Six respondents across case-study breeds stated that they were too busy to join the 

programme. 

The last category of refusal was ‘other’. All three respondents who gave this 

response stated that they needed more time to think before being able to say whether 

they would participate in the chicken conservation programme. 

7.3 Interpretation 

The logit model results indicated that a large number of respondents (more 

than 85%) were willing to accept payment to join conservation programmes. It also 

indicated that the offered bid level (OFFER) was the only significant independent 

variable affecting keepers’ participation in conservation programmes. While the raw 

response data were relatively price inelastic, the logit model showed that the 

participation rate was significantly influenced by the level of payment. The higher the 

payment offered to the keepers, the greater the probability of participation. 

Two tobit models indicated two different findings. The results of tobit model 

1 showed that respondents of each case-study breed required the same amount of 

compensation. Respondents who operated extensive production systems required 

higher payments to be attracted to the conservation programmes. Tobit model 2, which 

presents the results from the open-ended question to accommodate anchored bias that 

may occur in CV research using an anchored open-ended approach, showed that the 

same amount of payment was required by respondents from each case-study breed. 

Respondents who were more dependent on chicken production required a lower 

payment. This might be a strategy to maintain and or increase their livelihood assets 

(chickens) so they can be selected to join conservation programs.   

Both models provided the same mean WTA estimate (IDR 164,000), which 

was similar to the mean WTA estimate obtained from the observed data without models 

(IDR 154,000). This implied that the CV method used in this research was likely to be 

appropriate to reveal participation decisions as well as the amount of payment in 

conservation programmes. The same amount of payment among respondents also 

indicated that the conservation programmes might apply a uniform payment (that is, 

each participant would receive the same level of payment). However, the needs of 
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respondents who belonged to extensive production systems (higher payment) and/or 

who received high income proportions from their chickens (lower payment) should be 

taken into account. 

The proportion of respondents who refused to participate in the programme 

was similarly low for all breeds. It indicated that the idea of conservation programmes 

might be acceptable for the future management of each breed. The major reason for 

respondents to decline to participate in the hypothetical conservation programme was 

related to objections about the design/specific participation conditions of the 

programme. This suggests that adjusting the conservation programme design may be 

important. Such improvements could potentially be achieved via wide stakeholder 

consultation (that is, by including farmers) in the programme design. 
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8 General Discussion 

This research pursues three aims. The first is to determine the risk status of 

three indigenous chicken breeds in Java. The second is to explore chicken-production 

systems in order to inform the design and implementation of appropriate technical 

interventions to support conservation. The third is to explore whether financial 

incentives may entice keepers to continue to conserve their breeds. 

To achieve these aims, and ultimately inform the design of future AnGR 

conservation programmes, this empirical research combines a number of quantitative 

and qualitative methods, including production-system analysis and economic valuation. 

This is the first time that a study of this kind has been conducted in Indonesia. 

8.1 Strengths and Limitations of the Research 

8.1.1 Estimating the Risk Status 

The standard method of determining the risk status of a breed is to use 

empirical information about the number of animals combined with the socio-economic 

values of the breeds (Ruane 2000; Simianer 2005). In the Indonesian context, no 

scientific population estimates exist and empirical information about populations of 

AnGR is limited to expert knowledge. In the absence of scientific data, an alternative 

estimation of the risk of extinction has been established as a qualitative indicator of risk 

status (Boettcher et al. 2010), and this is the method adopted in this research. 

An estimation of the risk of extinction using qualitative indicators for AnGR 

breeds may be combined with genetic data using the Weitzman method (for example, 

Cuc et al. 2011; Reist-Marti et al. 2003; Zander et al. 2009) for conservation prioritisation 

to maintain genetic diversity of breeds in the future. The current research does not 

provide a genetic basis for the prioritisation of breeds for conservation. However, it 

provides socio-economic and cultural values for the case-study breeds. These values are 

perceived to be important for breed prioritisation in conservation programmes in 

addition to their option values (e.g., genetic diversity) to the future (see Ruane 2000). 
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Estimating the risk of extinction using qualitative data is a ’subjective’ 

measure (Boettcher et al. 2010; García et al. 2005). Criticism of this measure is centred 

on the fact that surrogate information (that is, opinion) is obtained from ’experts’. 

However, if one accepts that risk is a relative concept (Boettcher et al. 2010; García et al. 

2005), then having a measure for risk status is useful for the formulation of AnGR 

conservation strategies (Boettcher et al. 2010) and the allocation of scarce resources to 

particular species and/or breeds (Simianer 2005). 

Being cognisant of the limitations, this study consulted extensively with 

experts and developed a systems framework of factors influencing the risk of extinction 

to support an estimate of the risk status for breeds. The hypothesis that each of the 

three case-study breeds is ‘at risk’ was confirmed. Hence, the case-study breeds are 

appropriate to put into conservation programmes. 

8.1.2 Production-system Characterisation 

This research provides an understanding of the production-system 

characteristics of the case-study breeds. As conservation programmes should maintain 

the breeds’ uses for the keepers’ livelihoods, this information is important because the 

breeds live and produce under the current production systems. Changing system 

circumstances could influence the survival of the breeds and their contributions to their 

keepers; hence, the strengthening of production systems may be required (Nimbkar et 

al. 2008). The strengthening of production systems may include, among other aspects, 

providing technical (e.g., veterinary) services, ensuring continued resource (e.g., feed) 

availability and creating and/or strengthening breeding organisations and markets for 

the breeds’ products (Nimbkar et al. 2008). 

Indigenous chicken breeds may have small populations and be suffering from 

a high rate of inbreeding, which leads to a decrease in their fitness. Hence, genetic 

improvement through breeding programmes required (Dana et al. 2010; Okeno et al. 

2012). Information about current flock characteristics (e.g., sex ratio, rate of inbreeding) 

and breeding practices is required to determine the most appropriate breeding 

programmes (Rege & Okeyo 2006). However, the breeding programmes should ensure 

that the breeds’ contributions to their keepers are maintained by providing breeding 

stocks that are in line with the production objectives of the breeds (FAO 2013a; Nimbkar 
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et al. 2008). Thus, understanding the keepers’ perceptions about and preferences for 

their breeds is required in developing breeding programmes (Mwacharo & Drucker 

2005). 

Production-system characterisation can be conducted through short-term 

and/or long-term on-farm as well as on-station studies (Rege & Okeyo 2006). This 

current research uses rapid on-farm study. This is because long-term on-farm study may 

require a multidisciplinary team composed of researchers from different areas such as 

livestock production and economics, and an extended period (Lisson et al. 2010; 

Mekuriaw et al. 2012). In addition, long-term study may require a participatory 

approach, which emphasises the involvement of researchers and keepers over long 

survey periods (Gondwe & Wollny 2007; Rege & Okeyo 2006). As a consequence, 

investigation which requires participation approach such as the dynamic flocks of the 

case study breeds is not covered by this current study.   

Compared to short-term study, long-term study has the advantage of 

providing on-farm testing of the most promising strategies to address the constraints 

facing the production system (Lisson et al. 2010). In addition, short-term study is subject 

to the information biases provided by respondents (Tixier-Boichard et al. 2008). 

However, by using rapid on-farm study, this research provides a macro level of 

information on production systems. This information is important as a basis for 

designing programmes to conserve AnGR and provide for its sustainable use (Rege & 

Okeyo 2006). The information includes the constraints of the production systems of the 

case-study breeds together with the possible technical interventions that are required to 

address the constraints. It also identifies the keepers’ perceptions about and 

preferences regarding their breeds, which are important for designing breeding 

programmes.  

In addition, as this current research is conducted under on-farm condition, as 

suggested by many studies (for example, Abdelqader et al. 2007; Okeno et al. 2012), it 

has the benefit of providing accurate data collected under the conditions in which the 

breeds live and produce (Rege & Okeyo 2006). Further, information from the 

respondents in this research is enriched by data from the key informants. It may reduce 

the information biases provided by respondents as a consequence of using rapid on-

farm study. 
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8.1.3 Contingent Valuation 

Incentive measures through direct (e.g., financial and in-kind payment) and 

indirect (e.g., market promotion, certification and eco-labelling) approaches can 

promote the conservation and sustainable use of biodiversity (CBD 2011). While the 

keepers are the de facto custodians of AnGR, their roles may be limited to the extent 

that this resource fulfils their needs (e.g., income) (FAO 2012c). The keepers may not 

consider the implications of their activities for society as a whole (Krishna et al. 2013). In 

addition, rapid economic and cultural changes in rural areas may influence their choices 

in economic activities while alternative economic activities exist (Krishna et al. 2013; 

Narloch et al. 2011b). 

In particular, financial incentives may play an important role in ensuring that 

agro-biodiversity (including AnGR) is socially desirable, as without the incentives, 

farmers may find activities that do not maintain agro-biodiversity more appealing or 

essential (Krishna et al. 2013; Narloch et al. 2011b). Hence, assuming that in-situ 

conservation is the most effective strategy for the sustainable management of 

indigenous chickens in Java, financial incentives are one way of committing current 

keepers to continuing to keep the indigenous chicken breeds into the future. 

The level of financial incentives (compensation) required can in some 

instances be measured using observed market behaviour (Awono et al. 2011). This 

market behaviour represents the actual decisions people have made (Bräuer 2003; 

Smith et al. 1986). A lack of data about market values is a common problem when 

attempting to value natural resources (Carson 1998; Drucker & Anderson 2004). In the 

case of indigenous chickens in Indonesia, the market values represent only a limited 

spectrum of the values they embody. An alternative way of determining the level of 

compensation required is by using a method such as CV that can obtain individual 

preferences directly (Bräuer 2003; Cooper & Keim 1996; Dupraz et al. 2003; Ma et al. 

2012). These methods are also able to capture NVs, the most important components of 

TEV beside UVs; this cannot be achieved through direct methods which capture market 

behaviour (Bräuer 2003; Carson 1998). This research uses CV and adopts a WTA 

approach, which is conceptually consistent with the notion of compensation payments, 

as a way to determine the level of financial incentive necessary to entice farmers to 
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provide AnGR conservation services (see Cooper & Keim 1996; Dupraz et al. 2003; Ma et 

al. 2012). 

This study also uses an anchored open-ended approach, which combines a 

dichotomous choice and an open-ended question to elicit WTA. One challenge of using a 

CV method, particularly when using dichotomous choice, is sample size. To achieve 

reliable value estimates, large samples—between several hundred and a couple of 

thousand observations—are required (Carson 2000; Romano 1999; Venkatachalam 

2004). This CV study involves a relative small number of respondents (239 households) 

due to the small number of people who keep the case-study breeds. However, the 

samples provide a good representation of keeper populations as the sample selection is 

derived from the key informants, who provide information about active keepers that is 

not fully documented by local governments and/or by breeder organisations. Thus, this 

sample gives an indication of the number of likely participants in the future conservation 

programmes. However, as a consequence of the small sample used in this research, the 

result displays a lack of statistical power in which there are only a few significant 

explanatory variables (Shultz et al. 1998). This implies the need for a broader sample 

size—for example, by involving the general population of both actual and potential 

keepers (including, for example, keepers who kept the case-study breeds in the past). 

The use of an anchored open-ended approach with a dichotomous question 

as an anchor for the open-ended questions appears to be successful. The initial bids 

(dichotomous question) can assist the keepers to formulate their values, which, in the 

current research, are their WTAs (Faria et al. 2007). A common criticism of the open-

ended CV approach is the claim that people may have difficulty stating their WTA when 

confronted with an open-ended question (Antony & Rao 2010; Boyle 2003; Whitehead 

2000). This was not found to be the case with this research as about 90% of keepers 

were able to state their WTA. A likely explanation for this high percentage is that 

keepers have a reasonably good understanding of the value of their chickens (Boyle 

2003; Whitehead 2000). In addition, the data-collection method, involving an extensive 

face-to-face interview that first explored the production methods, increased the ability 

of respondents to state their WTA (Amigues et al. 2002). 



183 
 
 

 

8.2 Discussion of Key Findings 

8.2.1 Estimating the Risk Status 

The estimation of the risk status confirms the hypotheses of this research: 

 Pelung chickens are at risk of extinction—accepted 

 Sentul chickens are at risk of extinction—accepted 

 Kedu chickens are at risk of extinction—accepted. 

The critical factor driving the high risk of extinction for all breeds is their 

relatively small populations. Despite using a wider measure or risk indicators, this 

research finds that population size is still the most important factor influencing the risk 

of extinction of indigenous chicken breeds in Indonesia. This is similar to the findings of 

other studies into other indigenous breeds (for example, Cuc et al. 2011; Reist-Marti et 

al. 2003). Breeds that have small populations can be easily wiped out by disease 

outbreaks (FAO 2007b). The single most important strategy to overcome small 

population size is to increase breed population through conservation programmes. In-

situ and ex-situ conservation strategies exist (Drucker & Anderson 2004; FAO 2007b). 

However, in context of indigenous chicken breeds in Java, in-situ conservation 

programme is preferred since the keepers of the breeds are de facto conservation 

agents. Also, the breeds provide economic values and maintain cultural values of the 

keepers (including the communities). 

In-situ conservation programmes that maintain the sustainable use of 

indigenous chicken breeds need to be supported by structured breeding programmes. 

Breeding programmes can be conducted with either closed- or open-nucleus breeding 

schemes, in which the structure of the scheme is comprised of nucleus, multiplier and 

commercial (FAO 2010; Kosgey 2004; Nicholas 1993). In nucleus breeding schemes, the 

genetic improvement is conducted in a small segment of the population because 

recording at the keeper level is not feasible. The population is then distributed 

(multiplication) to involve the participants of the programmes (the keepers) (FAO 2010). 

In closed-nucleus breeding schemes, the keepers only accept chickens from higher tiers, 



184 
 
 

 

while in open-breeding schemes, the keepers may provide high-merit chickens to the 

nucleus (FAO 2010; Kosgey 2004; Nicholas 1993). 

Among the three chicken breeds under study, Sentul is estimated to have the 

highest risk of extinction. This breed does not have any distinguishing social or religious 

values to the communities. In addition, its productive traits are similar to common 

kampung chickens, which are abundant and therefore more popular for consumers in 

Indonesia. Even though this study indicates that there is high and unfulfilled demand for 

Sentul chickens,71 the demand may not be addressed because consumers may perceive 

Sentul chickens as a similar breed to kampung chickens. 

Sentul is, however, perceived by the keepers to be more disease resistant 

than other breeds, particularly to ND. From a chicken-genetics perspective, this trait is of 

particular relevance and warrants the conservation of the genetic makeup of this breed 

(Barker 1999). Hence, studies of this adaptive trait are required to establish the validity 

of the perception, and, if Sentul is indeed more disease resistant, to support its 

conservation.  

Developing markets for Sentul chickens may be required. In general, 

developing markets for AnGR breeds as well as their products and services are among 

actions needed to enhance the sustainable use of AnGR (Nimbkar et al. 2008). The 

development of markets may include finding market niches as well as certification and 

labelling (LPP LIFE Network IUCN–WISP FAO 2010). It is also possible to add value to 

Sentul chickens through, for example, developing specific culinary products derived 

from these chickens. 

Pelung and Kedu chickens are also at risk of extinction. Compared to Sentul, 

however, these breeds have specific characteristics—particularly in relation to cultural 

and/or religious ceremonies—that serve current community needs. Such values are 

subject to generational change (Adoukonou-Sagbadja et al. 2006) and it is possible that 

future generations will display less interest in keeping Pelung chickens and/or may 

abandon traditional ceremonies involving Kedu chickens. 

                                                             

 

 

71 See Sub-section 6.2.2 in Chapter 6 
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While niche markets for Pelung and Kedu chickens have been established, 

certification and labelling of their products may be possible. Promotion through the 

development of cultural events for these two breeds may also be possible as it would 

draw customers’ attention to the unique features of the products or emphasise the 

products’ linkages to their areas of origin. For example, Kedu Sub-district could be 

promoted as the only area that provides Cemani chickens for traditional ceremonies in 

Java. In Cianjur District, rehearsals and singing contests for Pelung chickens could be 

developed as a trademark. 

In addition, fostering cultural and social uses of Pelung and Kedu chickens 

should be supported by research activities; for example, universities could explore the 

range of potential products and potential customers for the products. Improving the 

secondary uses of the two breeds that are valued for their production traits may also be 

important. The potential of these breeds in terms of production is perceived by the 

keepers as well as researchers: Pelung chickens have potential as meat producers, while 

Kedu chickens have potential as egg and meat producers (Diwyanto & Iskandar 1999; 

Sartika & Noor 2005). 

Pelung chickens have the lowest risk estimate among the case-study breeds. 

This is because the population distribution of Pelung chickens is wider compared to the 

other breeds and they have ‘pet’ status. The organisations for Pelung breeders are 

spread across West Java Province72 and coordinate the activities of Pelung breeders at 

district level. Singing contests for Pelung chickens are conducted regularly by the 

organisations from district to national level and are already an important UV that 

contributes to reducing the risk of extinction of Pelung chickens. As a result of the 

contests, more people become interested in keeping the chickens and their distribution 

grows. Chicken contests for other case-study breeds might be possible—for example, 

competitions that are judged according to a breed’s phenotypic characteristics such as 

plumage colour. 
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8.2.2 Production-system Characterisation 

Conservation of AnGR breeds should maintain the keepers’ utilisation of the 

breeds. To maintain the contribution of the breeds, it is important to understand the 

production systems in which the indigenous breeds currently live and produce, and how 

the systems cope with environmental change. The perceptions and preferences of the 

keepers with respect to their breeds found in this study are also important in developing 

breeding programmes that support the genetic stocks to maintain the production 

objectives of the breeds to their keepers. 

This research shows that the production systems of indigenous chicken 

breeds in Java are dominated by semi-intensive systems. This management 

improvement requires maintaining inputs such as feed availability and increasing 

expertise—for example, in disease-control measures (Alders & Pym 2009). 

This research finds that the need for inputs such as feed is fulfilled by using 

the commercial ration. However, the use of such ration as supplementary feed may be 

inefficient in terms of the cost and genetic capacity of the indigenous chicken breeds. 

The use of commercial ration may increase production costs as feed costs may 

constitute about 70% of production costs (Nataamijaya 2010). Appendix 7 shows that 

Sentul chickens are the least profitable followed by Kedu chickens if the feed costs are 

not reduced. This finding emphasising that Sentul chickens would be the most 

threatened chickens in situation where the feed price increase. As a result, the likely of 

the keepers to abandon the chickens would also be high due to the high production 

costs.   

During the economic crisis in 1997, the intensive production system for 

indigenous chickens came under economic pressure due to the increase in feed prices 

because the components of commercial poultry ration, such as soybean meal, fishmeal 

and corn grain, are still imported (Muryanto 2005). In addition, the use of commercial 

ration does not match the requirements of indigenous chicken breeds, which require 

lower levels of nutrients than exotic chicken breeds (Hidayat 2012; Nataamijaya 2010; 

Resnawati & Bintang 2005). 

Local feed supplements such as fermented palm-kernel sludge, sago starch, 

shrimp-head flour and cassava waste, which are agricultural and industrial by-products, 



187 
 
 

 

have been suggested as cheap feed resources for indigenous chickens in Indonesia 

(Hidayat 2012; Muladno 2008; Nataamijaya 2010; Resnawati 2012). However, the 

availability of such feed and their nutrient contents are constraints (Suprijatna 2010). 

These products tend to have low nutrient levels compared to conventional feed73 

(Suprijatna 2010) and contain anti-nutrient elements (for example, hydrocyanic acid 

(HCN) and polyphenols (tannic acid)), which may reduce the chickens’ productivities 

(Resnawati 2012). Thus, research into feed-processing innovation to enhance the 

nutrient content of local feed resources is required (Resnawati 2012; Suprijatna 2010). 

This should be supported by identifying industry and/or agricultural by-products that are 

abundant in the area where each case-study breed exists. In addition, research into the 

nutrient requirements of indigenous chicken breeds is required, to develop standard 

nutrient requirements for each breed (Resnawati 2012; Resnawati & Bintang 2005). 

This research also demonstrates the need for technical intervention from 

government through veterinary services. The current low frequency of visits from 

extension and veterinary services as well as low awareness of vaccination are a 

persistent problem for indigenous chicken production in Indonesia generally (Muladno 

2008; Nataamijaya 2010). This research finds that disease problems are managed by the 

keepers and discussed between keepers without the involvement of veterinary officers. 

Respiratory diseases such as ND and CRD remain the main diseases reported in all case-

study breeds, emphasising the need to increase keepers’ skills and awareness in chicken 

health management. The role of breeder organisations is important in increasing the 

keepers’ skills, but the organisations’ roles are limited to their members. 

INTAB,74 a previous programme for indigenous chicken breeds, may have 

increased keepers’ awareness regarding vaccination (Diwyanto & Iskandar 1999); 

however, this was not always true for keepers involved in this research. This study finds 

that vaccination is not a common practice among keepers with a small number of 

chickens (mainly Pelung keepers) and those who are not members of organisations. 

                                                             

 

 

73 
Conventional feed resources refer to feed stocks that have been used traditionally in animal feeding 

and/or are normally used in commercially produced rations for livestock (Devendra, 1993). These resources 
include maize and fish meal.  

74
 See Sub-section 2.4.4.2 in Chapter 2 
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Vaccinations are usually carried out only if the local government conducts a mass 

vaccination programme (Muladno 2008). In addition, knowledge of seasonal disease 

outbreaks may be required to determine schedules for vaccination programmes (Okeno 

et al. 2012). (For example, indigenous chickens in Indonesia should be vaccinated during 

the dry seasons so that they develop immunity before disease outbreaks in the 

transition seasons.) However, it is usually difficult to anticipate when the disease 

outbreaks will occur. Hence, it is suggested to establish vaccination calendars (e.g. the 

vaccination every 4 months) to protect the flocks throughout the year (Alders et.al 

2003). Keepers may continue using traditional medicine to increase chickens’ immunity 

to support the vaccination programmes (Okeno et al. 2012). In addition, recording of 

traditional medicines is important to protect the loss of this indigenous knowledge 

through generations. 

In general, the effective population size across the case-study breeds may be 

low, while the inbreeding rate may be high that to sustain the breeds requires 

conservation efforts. These efforts should include breeding programmes for genetic 

improvement to enhance productivity of indigenous chicken breeds in Indonesia 

(Nataamijaya 2010; Suprijatna 2010). Genetic improvement can be conducted through 

breeding programmes with or without a nucleus. Nucleus breeding programmes in 

developing countries have a greater probability of success compared to non-nucleus 

programmes, and would likely work best for the case study breeds also. They use 

animals with the highest genetic merits as foundation animals which are then 

distributed to the farmers (Kosgey 2004). In addition, disease remains an issue for the 

case-study breeds and closed-nucleus schemes prevent the spread of disease (Nicholas 

1993).  

Pure-breeding (purification) programmes may be required for the case-study 

breeds. Most Pelung chickens sold in the market are the offspring of hybridisation 

(Muladno 2008). Currently, Sentul chickens also are not considered pure breeds 

(Universitas Padjadjaran 2012). In addition, this research finds that Kedu chickens tend 

to be bred to only one variety, Cemani chickens. These chickens are derived from Black 

Kedu chickens that experienced selection and inbreeding (Ismoyowati et al. 2012; Johari 

2009). Research institutions or local livestock agents or universities can hold the nuclei 

and release breeding birds (parent stock) to the breeder organisations. The second step 
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in a pure-breeding programme is multiplication of the animals, which involves keepers 

and breeder organisations. The role of the organisations is as multipliers, providing final 

stock to the keepers. Breeder organisations may repurchase chickens raised by the 

keepers, while the government provides technical support, such as veterinary services, 

for daily activities. 

The Faculty of Animal Husbandry, Padjadjaran University in West Java 

Province has developed a programme aimed at developing pure breeds and pure lines of 

Sentul chickens to provide pure parent stocks for breeders or other stakeholders 

(Universitas Padjadjaran 2012). The programme, which began in 2012, is still running, 

but it is already demonstrating how universities can be involved in conservation 

programmes. This type of programme may be replicated for other case-study breeds. 

In relation to breeding programmes, the perceptions and preferences of the 

keepers regarding their breeds should be taken into account. This research finds that 

income generation and personal preferences are two important reasons for farmers to 

maintain the case-study breeds. These objectives are supported by the particular breed 

characteristics, which are perceived to be important by the keepers. Keepers of Pelung 

chickens value their singing ability most highly, while meat production is most important 

to Sentul keepers. Kedu keepers attribute the highest importance to phenotypic 

characteristics such as plumage colour rather than to production characteristics. A 

holistic approach to breed characteristics—including genetic characteristics—that 

contribute to the keepers’ livelihoods may be required (Mwacharo & Drucker 2005). 

These particular breed characteristics should also be considered in the development of 

breeding programmes (Dana et al. 2010). 

Despite the constraints faced by current production systems, this research 

finds that high market prices75 for the indigenous chicken breeds in Java are an 

opportunity to maintain such breeds. The high preferences for indigenous chicken 

products (Pym 2012) as well as the existence of their niche markets (Siegel & Qureshi 

2006) may reduce the rate of extinction of indigenous chicken breeds. However, gradual 
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See Sub-section 6.1.5.1 in Chapter 6 
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genetic erosion through crossbreeding to meet the high demand for indigenous 

products is a major concern, which raises the need for conservation programmes (Pym 

2012). In addition, niche markets can disappear along with the change of economic 

conditions and life styles (LPP LIFE Network IUCN–WISP FAO 2010). Maintaining existing 

markets and/or finding new markets for existing products may be required in the future, 

supported by studies about the products’ potential customers. The initiative should be 

stimulated by strengthening local institutions and training people in technical and 

management skills (LPP LIFE Network IUCN–WISP FAO 2010). 

The study finds that local institutions such as breeder organisations present 

another opportunity to help establish and implement conservation programmes. The 

breeder organisations play important roles in marketing chicken products by shortening 

the market routes. They also have a role in capacity building by providing better access 

to information for the farmers and improving their bargaining power in marketing 

products (Nimbkar et al. 2008). However, not all keepers are members of organisations. 

For Pelung keepers, it may be important to involve ‘senior breeders’ in the organisation, 

as Pelung farmers tend to follow a community leader and/or keepers with experience in 

keeping chickens rather than an organisation. Leadership through a community leader is 

an important aspect of farmer organisation in Indonesia (Suradisastra 2008). More open 

organisations—through which any keeper can join the organisations— are needed for 

Sentul and Kedu chickens. The members of Sentul keeper organisations are keepers who 

have been involved in past government programmes, while those of Kedu organisations 

are close relatives; hence, subjectivity in accepting new members is high in these 

organisations. 

8.2.3 Contingent Valuation 

This research finds that the keepers are receptive to financial incentives to 

commit to maintaining the breeds into the future. About 90% of keepers are willing to 

accept payment to join conservation programmes. The mean WTA estimate for 

conservation programmes is IDR 164,000 per chicken per year or about IDR 13,700 per 
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month. This amount of compensation is very modest compared to the total production 

costs of chickens; it represents no more than the cost of keeping one adult chicken for 

one month.76 Consistent with economic theory, the research shows that higher levels of 

payment would attract more participants in paid conservation. With IDR 164,000 per 

chicken, the participation of farmers would be low (less than 60%).77 The participation 

would be higher (100%) if the participants were paid IDR 400,000 per year. 

There is no detectable influence of breed on keepers’ payment preferences. 

This finding implies that a conservation programme that pays keepers of endangered 

chicken breeds an incentive to commit to keeping chickens would not have to be 

tailored to different breeds. This finding is important as it raises the possibility that 

other endangered breeds could also be included in the same conservation programme. 

However, this research indicates that keepers who operate extensive 

production systems may require higher incentive payments, while keepers who gain a 

higher income proportion from chickens may require lower payments. This finding is 

opposite to Yakhshilikov et al. (2009) study who found that farmers who kept chickens in 

extensive production systems needed lower compensation to surrender their chickens 

to be destroyed in Avian Influenza (AI) outbreak control in Indonesia. This current 

finding is reasonable because—in current study— the keepers of indigenous chickens 

are asked to maintain rather than surrender their chickens. Since the keepers seek to 

maximise their utility levels, the keepers who use extensive production systems may 

perceive higher opportunity costs from activities other than rearing chickens. In 

contrast, the keepers who have a higher income proportion from chickens might 

perceive lower opportunity costs from other activities. This finding raises questions 

about targeting participants in conservation programmes and customising payments 

based on type of production system and the proportion of income derived from chicken 

production. 

Targeting participants in conservation programmes may address a range of 

factors beyond cost efficiency—for example, ecological implications and social equity 
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See Sub-section 6.1.1 in Chapter 6. 
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 See Sub-section 7.2.2 in Chapter 7. 
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(Krishna et al. 2013; Narloch et al. 2011b; Narloch et al. 2011c). Unless such factors are 

taken into account, the social legitimacy of programmes might be called into question, 

undermining their long-term sustainability (Krishna et al. 2013; Narloch et al. 2011b; 

Narloch et al. 2011c). 

An in-situ conservation context involving all keepers, including those who use 

extensive production systems and who may require higher payment, is required. The 

keepers who require higher payment may be the most sensitive to payments becoming 

available in terms of potential replacement because they may be drawn to making their 

livelihoods from activities other than keeping chickens. In addition, since there are only 

a small number of keepers in this situation and their breeds are geographically 

contained in small areas, any conservation programme will need to involve as many of 

these keepers as possible. The conservation programme may also need to entice other 

people, who currently do not keep chickens or who keep other chicken breeds, to keep 

indigenous chickens. The size of the recruitment effect cannot be estimated by this 

research. More participants may reduce the time required to achieve safe population 

levels. 

The conservation-payment amount depends on the options available to 

buyers and providers of environmental services. The amount the provider is willing to 

accept depends on the cost of adopting new practices to provide the services (FAO 

2007a). In current study, the keepers are not asked to adopt new practices; hence, the 

cost can be interpreted as a production cost for keeping the case-study breeds. 

Customising payments based on production system and income from chicken 

production may be not feasible. This is because this research finds that the average 

production cost is similar between production systems.78 For intensive systems, the cost 

is IDR 9,400; for semi-intensive systems, the cost is IDR 10,700; and for extensive 

systems, the cost is IDR 9,750.The average cost79 per month for all case-study breeds is 

approximately IDR 10,200.80. The classification of production systems in this study is 
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The average cost consists of feed and veterinary cost 
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See Sub-section 6.1.1 in Chapter 6 
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based on the length of time for which chickens are confined. For example, in intensive 

production systems, chickens are confined all the time, while in extensive systems, they 

are confined only at night. However, the keepers who use extensive systems still give 

supplementary feed to their chickens.81 Hence, the production costs are similar among 

production systems. 

Based on the production costs found in the study, a uniform payment rate 

could be applied for the conservation of indigenous chickens. Uniform payment is 

advantageous because it is relatively simple to set up and to administer, and is preferred 

in terms of social equity (Hanley et al. 2012; Wunder et al. 2008). However, it may 

ignore the different opportunity cost of participants and the different environmental 

benefits supplied by participants (Chen et al. 2010; Hanley et al. 2012; Wunder et al. 

2008). A non-uniform (discriminatory) payment rate remunerates participants based on 

their opportunity costs and the environmental benefits gained from a given investment 

(Chen et al. 2010). However, discriminatory payment of stakeholders may result in 

fairness issues in developing countries, in which the terms of competition may be not 

well recognised (Narloch et al. 2011c). A study in the purchase of erosion-abatement 

services from coffee farmers in Sumber Jaya Sub-district in Sumatra, Indonesia shows 

that uniform payment can reduce the risks of social conflict created by discriminatory 

pricing (Leimona 2007, cited in FAO 2007a). 

The risk threshold for AnGR breeds in Indonesia is 10,000 female breeding 

chickens. This classification does not state the number of male breeding chickens. If the 

sex ratio of chickens is 1:5,82 the number of male breeding chickens required is 2,000 

and the target population size will be increasing to 12,000 chickens. With uniform 

payment, the total cost of payment per year can be calculated as IDR 1.97–4.8 billion 

per breed, depending on the rate of participation (Table 43). These amounts assume 

that the number of participants in the programmes for each case-study breed is 2,000 

keepers, if each keeper raises one unit of chickens (one male and five female chickens). 
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 See Sub-section 3.3.1 in chapter 3 
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 This sex ratio is commonly applied in breeding programs of indigenous chicken breeds in Indonesia. 
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The conservation programme pay is IDR 164,000–400,000 per year per 

participant for keeping one adult chicken, or IDR 984,000–2.4 million per year for 

keeping one male and five female adult chickens. The annual payment may be relatively 

small compared to other support provided by the government. For example, the 

government provides regular support to poultry farmers (including farmers of exotic 

breeds) through an interest subsidy in which a farmer can have IDR 100 million credits at 

a low interest rate to improve their farm (Antara News 2006). 

Table 43: Estimated conservation-programme payment per year, by breed 

 

a Proportion of respondents who accepted the bid in open-ended format using willingness-to-accept 
estimate from tobit models (see Figure 21 in Chapter 8)   

b Payment for rearing one adult chicken (AU$1 = IDR 10,000). The rate was obtained on 19 August 2013. 
The original rate was about IDR 9,560, but it was rounded into IDR 10,000 

Since the number of active keepers for each case-study breed is small, the 

number of participants in the conservation programmes needs to be increased. The 

active keepers who are not involved in the survey and are not members of the breeder 

organisations are the potential programme participants. However, even though these 

potential participants may be willing to participate, more participants are still required. 

Hence, the involvement of keepers who raise kampung chickens may be necessary. 

The involvement of a large number of participants within the spatial 

distribution of the conservation locations may harness a great deal of cultural value and 

traditional knowledge as well as maintaining the genetic flow of the breeds (Narloch et 

al. 2011c). However, the problem of involving a large number of participants is that the 

likely increase in marginal cost may result in higher payments for marginal participants. 

The involvement of ‘limited-resources’ keepers who exhibit low household income may 

provide a potential solution to this situation (Nickerson & Hand 2009). These types of 

participants may require low payments because they are likely to face liquidity 

constraints due to their lower net farm incomes. Before this action is adopted, research 

regarding farmer numbers and their spatial distribution is required. In addition, the 

Participation Payment/year

(%)a (IDR)b
Male Female

≤ 60 164,000 2000 2000 10000 1,968,000,000

100 400,000 2000 2000 10000 4,800,000,000

Number of 

participants

Number of chickens Conservation cost/ 

year/breed
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provision of a large number of breeding stocks for distribution to the participants may 

be a challenge. 

The conservation programmes may also be conducted by involving only the 

active keepers who participated in the survey. These keepers can be categorised based 

on their production systems. As this research finds that the flock size of the case-study 

breeds range from 11–103 chickens,83 the keepers who use intensive systems may keep 

higher numbers of chickens. As a consequence, it may take longer to reach the animal-

population target and the programmes may require a long period of contract. However, 

long contracts may reduce the number of participants (Ando & Chen 2011). This 

problem may be solved by offering time-varying payment schedules (Gulatia & 

Vercammen 2006). Through these schedules, the payments may be applied for a 

particular period and be subject to change as the total population sizes improve. 

If the maintenance of a smaller number of populations can still support the 

values of the indigenous chicken breeds to society in general, the risk threshold for 

these breeds can be set at a lower level. The 10,000 female breeding chickens is higher 

than the maximal population size (1,000) for a breed defined ‘at risk’ by the FAO 

classification. Alderson (2010)84 proposed 2,000 female breeding chickens as a risk 

threshold for poultry-species conservation. Using this population size, for example, may 

reduce the need for a large number of participants and the cost of conservation. 

However, research is required to determine the appropriate risk threshold of indigenous 

chicken breeds and the link between the risk threshold and their public-good 

contribution to society. 

The conservation costs per year (Table 43) are the payments to keepers. The 

total conservation programme costs are higher, since they also need to cover the 

transaction costs associated with the design and administration of the programme. The 

transaction costs comprise the cost of attracting stakeholders (e.g., participants, funding 

providers) to conservation programmes, communications with stakeholders, 
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administration of payments and monitoring (that is, ensuring that stakeholders fulfil 

their obligations (FAO 2007a). 

The sustainability of the conservation programme remains a challenge 

because the government usually has limited funding (Narloch et al. 2011b). While the 

government pays the keepers to commit to keeping the indigenous chicken breeds, it is 

important to maintain existing market channels so that the keepers can earn 

complementary benefits from rearing threatened chicken breeds as well as reducing the 

potential need for direct support/payments. 

Another challenge is to determine other stakeholders besides government as 

potential purchasers of the environmental services provided by the keepers of 

indigenous breeds. There are a range of stakeholders—from local farmers and 

communities to consumers all over the world—who might purchase plant and animal 

genetic resources (PAGR) in one form or another (Narloch et al. 2011b). Through buying 

the direct UV of such resources, which are linked to food production, local and global 

populations can act as consumers through mechanisms such as eco-labelling (Krishna et 

al. 2010). In addition, private sectors may pay to offset their environmental impacts 

either under regulatory obligation or voluntarily to support their business operations 

(e.g., to adhere to principles of corporate social responsibility) (Milder et al. 2010). 

Quasi-governmental entities, such as development banks and conservation agencies or 

NGOs, are other potential buyers (Narloch et al. 2011b). The payment would require the 

establishment of new institutions to implement negotiation, transaction, monitoring 

and enforcement mechanisms (Krishna et al. 2013; Narloch et al. 2011b). 

8.3 Implications of Future Conservation 

Programmes for Indigenous Chicken Breeds 

The research finds that the case-study breeds are at risk. As a signatory of 

the Convention on Biological Diversity (CBD), the government has a responsibility to 

develop comprehensive conservation programmes to reduce the breeds’ risk of 

extinction (FAO 2007b). Conservation programmes for AnGR that maintain the 

sustainable use of the breeds to the keepers are considered the best option for 

maintaining genetic diversity (FAO 2007b, 2013a; Nimbkar et al. 2008). The programmes 
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can be conducted in-situ using a community-based-approach (FAO 2007b, 2013a; 

Wollny 2003). 

Farmers are the crucial stakeholders in conservation programmes because 

they own the indigenous chicken breeds. The conservation programmes should be 

based on the interests and ownership of the farmers, helping them to manage their 

sustainability (FAO 2013a). The sustainable conservation of AnGR with the participation 

of farmers will be successful only if it is economically viable to them (FAO 2013a). Thus, 

the programmes can adopt the environmental service payment through financial 

incentives (cash payments) by which the farmers as producers of environmental services 

are compensated (FAO 2007a). This research finds that farmers are very willing to 

accept payment for participation in conservation programmes. Determining appropriate 

financial incentives is important; past programmes such as the RRMC shows that a 

failure to determine appropriate incentives results in the failure of the programme itself 

(Brandenburg & Sukobagyo 2002). The government can provide payments (buyers) to 

the farmers as providers of environmental services on behalf of society (FAO 2007a). 

As the programmes are also aimed at maintaining the sustainable use of 

chicken breeds for the keepers, the challenges faced by the current production systems 

in which the breeds live and produce should be taken into account. This study finds that 

maintaining the availability of inputs (e.g., feed supply) with cheaper prices and 

providing technical intervention through veterinary services will be challenges in the 

future. The government may have a role in providing such technical interventions. In 

addition, the government may provide credit through which the farmers can adopt 

technology such as artificial insemination or training to improve marketing (FAO 2013a). 

The study also finds that because of the small population sizes likely rate of 

inbreeding is high. In the absence of exchange of male chickens between keepers the 

rate of inbreeding would be very high. High inbreeding rates reduce the breed 

performance and result in a decrease of the sustainable use. This re-in forces the need 

for nucleus breeding schemes that ensure genetic diversity and provide disease-free 

breeding stocks for keepers. Breeding objectives should accommodate the breed 

characteristics that are considered important for the keepers (Dana et al. 2010; 

Mwacharo & Drucker 2005; Nimbkar et al. 2008). The economic importance of Pelung 

chickens is linked to their singing capability, while Sentuls are important for the traits 
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that make them good for meat (e.g., they are fast growers). The economic importance 

of Kedu chickens is embedded in their phenotypic characteristics, such as plumage 

colour.  

Farmer organisations need to be involved in future conservation 

programmes. This research finds that farmer organisations are vital for supporting the 

sustainable use of indigenous chickens, especially via chicken marketing. Farmers may 

find that that they are better able to safeguard AnGR breeds if they join organisations, 

as organisations can play a role in advocacy with authorities (Nimbkar et al. 2008). The 

future programmes should maintain and strengthen the current role of breeder 

organisations in marketing chicken products and in enhancing the keepers’ skills 

(through technical support). The role of the organisations can also be enhanced as 

providers of final stocks (multipliers) for the keepers in the breeding structure 

(Mwacharo & Drucker 2005; Pattison et al. 2007). Together with the keepers, breeder 

organisations can determine clear breeding objectives that can maintain the sustainable 

use of the breeds for the keepers (FAO 2013a). In addition, they are important in 

maintaining the existence of indigenous breeds through chicken contests. 

Other stakeholders may be involved in conservation programmes for 

indigenous chicken breeds. These stakeholders may include, for example, private 

companies, research institutions and universities (Hiemstra et al. 2010). Research 

institutions and universities are important reservoirs of AnGR in Indonesia. These 

institutions can be selected as nuclei to provide parent stocks to breeder organisations. 

Universities can also provide technical assistance and/or training for breeder 

organisations. Other stakeholders who can play a role as buyers besides the government 

are, for example, local and global communities as well as international NGOs and 

development banks (Narloch et al. 2011b). 

Figure 22 shows interactions between possible stakeholders in conservation 

programmes for indigenous chickens. 
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Figure 22: Possible stakeholders in conservation programmes for indigenous chicken breeds 
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9 Conclusions and Recommendations 

This research was designed to provide information and understanding to 

support the conservation of indigenous chicken breeds in Java in the quest to safeguard 

the existence of the breeds into the future. The research provided this information and 

understanding based on three elements: (i) the risk status of the case-study breeds; (ii) 

the production systems of the case-study breeds; and (iii) the amount of financial 

incentives that might be required by the keepers to continue maintaining the breeds. 

This concluding chapter summarises the implications described in the previous chapters 

and identifies the gaps in knowledge on which future research may be able to shed light. 

9.1 Conclusions 

Indigenous chicken breeds form part of global AnGR. They are important in 

terms of food security and the livelihoods of people as well as social and cultural 

functions. In Indonesia, as elsewhere, a number of indigenous chicken breeds are in 

danger of extinction. The major cause of this decline is economic development together 

with poor policies, which may be reducing the utilisation of indigenous breeds and/or 

replacing indigenous breeds with other breeds considered more productive in artificial 

environments. 

In developing countries such as Indonesia, a lack of detailed information and 

understanding about indigenous chicken breeds, including their risk status and their 

values, is perceived to be the most important hindrance to their conservation. The risk-

status information in particular is critical for taking the first step in conservation efforts. 

For the second step, it is necessary to consider how the conservation should be carried 

out. Improved production-system management to maintain the sustainable use of the 

indigenous breeds may be required, followed by financial incentives to persuade the 

keepers to commit to maintaining the breeds. 

This research has made a contribution to understanding the risk status of 

indigenous chicken breeds in Indonesia by reducing the data gap for three indigenous 

breeds endemic to Java names Pelung, Sentul and Kedu. By combining extinction factors 

derived from a literature review as well as expert and farmers’ opinions, the research 
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determined that all three breeds were at risk of extinction. This finding lays the 

foundation for a call for conservation efforts that enhance the breeding and 

maintenance of current breeders and keepers. 

Among the three breeds, conservation efforts need to be prioritised for 

Sentul chickens, which were found to have the highest risk of extinction. This breed, 

which does not have any clearly distinguishing social or religious values, shares similar 

production characteristics with kampung chickens, which are more common and not at 

risk. While conservation efforts for Pelung and Kedu chickens may emphasise their 

cultural and/or religious values, conservation for Sentul chickens may focus on the 

development of niche markets and/or certification and labelling for their products. 

This research also contributes key findings to assist with the design of 

conservation programmes. The research shows that indigenous chicken breeds are 

predominantly kept in semi-intensive production systems. This finding supports for the 

optimisation of semi-intensive systems. Indigenous chicken breeds were shown to make 

important socio-cultural contributions to keepers’ livelihoods and/or to have important 

advantages over non-indigenous breeds in terms of disease resistance. However, the 

research finds challenges in maintaining the sustainable use of the breeds. The 

challenges lie in maintaining inputs such as feed and increasing expertise in production 

management such as health management. The use of commercial ration should be 

reduced as it may be inefficient in terms of the genetic capacity of indigenous breeds 

and production costs. As a result, the need to provide affordable feed becomes an 

important issue.  

In addition, the research indicates that the production systems of the 

indigenous chicken breeds are characterised by poor chicken health management and 

small population size. This is exacerbated by the fact that visitation rates of extension 

and veterinary services, as well as awareness of vaccination among keepers, were low. 

Hence, intervention through improved veterinary services, disease control and breeding 

programmes may be required. 

The research further shows that keepers could be enticed to commit to 

keeping more indigenous chickens if financial incentives were available. Such 

stewardship payments would increase the economic contribution of indigenous chickens 

to keeper households, making it less likely that keepers would switch to other (non-
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indigenous) breeds considered more productive or profitable but lacking the 

idiosyncratic features of indigenous breeds. 

The payment required to ensure the ongoing commitment of keepers and 

justifies in-situ conservation programme is similar across the breeds. However, to 

increase keeper participation, higher payments may be required. The payment is at a 

cost of IDR 164,000–400,000 (AU $ 16–40) per year per participant for keeping one adult 

chicken, or IDR 984,000–2.4 million (AU $ 98–240) per year for keeping one male and 

five female adult chickens. The payments are relatively small compared to other 

conservation strategies. Keeper participation from other and/or non-indigenous breeds 

may be required to achieve the ‘not at risk’ threshold. The research also finds challenges 

in finding the risk thresholds for the breeds and the sustainability of the programmes, 

mainly in situations where government has limited funds. Hence, the involvement in the 

programmes of other stakeholders (e.g., conservation agencies or NGOs, local and 

global consumers) may be required. 

9.2 Recommendations 

The following recommendations related to the design of conservation 

programmes are made based on the research results: 

1. The Indonesian government needs to design comprehensive breed-improvement 

programmes in order to enhance the utilisation and conservation of the enormous 

genetic diversity of Indonesia’s indigenous chicken breeds. The programmes may 

implement a community-based approach to improve the sustainability of the 

programmes as past programmes have failed to attract participants. Also, a 

community-based programme is more likely to be able to accommodate the 

interests of the keepers as well as maintain the genetic diversity of the breeds. 

2. The government should improve veterinary and advisory services for appropriate 

intervention in disease-control activities to reduce the mortality and improve the 

productivity of indigenous chicken breeds. 

3. Government and/or breeder organisations should organise regular training for the 

keepers, focusing on disease control, feeding, marketing and entrepreneurship. This 

could help to improve the productivity of indigenous chicken breeds. Women (wives 
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of the keepers) should be encouraged to participate in such training as they play a 

significant role in chicken production, especially for Pelung chickens. 

4. It is important to maintain existing marketing groups as well as to establish a stable 

marketing chain so that farmers can maintain premium prices for their products. In 

addition, establishing market niches and/or certification and labelling for their 

products may be required for Sentul chickens. 

5. Breeder organisations should be more open to recruiting members and providing 

more benefits to members. More importantly, they should take into account the 

conservation goals, which may include genetic diversity-based goals rather than 

economic goals alone. 

6. Government should consider establishing a payment mechanism, including who 

should be involved in the mechanism and how their involvement should be carried 

out. 

7. Government should consider developing an institution or board to monitor the 

constraints of indigenous chicken breeds, and to determine research needs and 

action plans that could then be executed in an organised way to ensure the overall 

development of indigenous chicken farming. 

9.3 Further Research 

On the basis of this research, there is an identified need for further research 

in a number of areas in order to safeguard the case-study breeds in particular and AnGR 

in Indonesia in general into the future. 

A survey on population number and its dynamics is important to support the 

risk-status estimation derived from this study. Also, studies to establish risk thresholds 

for indigenous chicken breeds may be required. In addition, the limited funding available 

for conservation could be prioritised according to different breeds’ potential genetic 

contribution to the future. These priorities could be determined by combining risk-status 

data from this research with genetic data from other studies using Weitzman-type 

methods. 

Before conservation programmes are implemented a number of steps should 

be taken. A systematic and interdisciplinary approach is needed for updating and 
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validating the full range of constraints and opportunities of production systems for 

indigenous chicken breeds. Such research requires a participatory approach in which 

farmers are involved in comprehensive and longitudinal studies.  This way, better 

understanding of the constraints can be achieved and the major threats to the survival 

and diversity including rate of inbreeding can be tackled. Such research should be 

extended to include endemic chicken breeds other than those studied here. In addition, 

more studies to determine the nutrient needs of indigenous chicken breeds as well as to 

find affordable supplementary feed for the breeds conducted by universities and/or 

research institutions may be required, while the formation of input supplies can be 

determined by government.  

In order to develop structured breeding schemes to support conservation 

programmes, collaboration between government and other stakeholders such as 

universities and breeder organisations is required. It is important to determine the 

number of participants and the time frames required to achieve safe population 

numbers. This should include area mapping by which nucleus, multiplication and 

commercial levels can be coordinated and connected easily to both input suppliers and 

product markets. In addition, participatory research is required involving farmers 

defining their breeding objectives. 

An important issue to address is who pays for the conservation of chicken 

genetic resources. As chickens have multifaceted values, including as a genetic reservoir 

for the future, their genetic potential is important, for example, for the food industry, 

which provide food availability for society and to local as well as global consumers. The 

implication is that the conservation of indigenous chicken breeds is a public issue and 

further involvement of the Food and Agriculture Organization of the United Nations 

(FAO) is vital. The search for mechanisms for conservation payments for indigenous 

breeds must involve the government and other stakeholders, such as commercial 

industries, consumers and international organisations. 

In general, the shortage of data on population size and structure, key traits 

as well as performance of AnGR are the major challenges for decision making in the 

utilisation and conservation of AnGR in Indonesia. Hence, surveys on population number 

and its dynamic are required, as well as the establishment of risk thresholds and 

appropriate methods for monitoring populations. In addition, studies on the key traits 



205 
 
 

 

and performance of AnGR including their production systems are required to make 

appropriate recommendations and decisions. Above all, the studies should be 

conducted using a multidisciplinary approach involving researchers from different areas, 

including livestock production and economics. The inclusion of anthropologist and 

sociologist may also be beneficial. 
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 Appendix 1:     Variables and criteria for estimating the risk of extinction from some studies 

 

Variable 

Rate or degree of 

indiscriminate 0.1 = High 0.3 = very high

0.1 =

positive for 

crossbreeding with 

exotic & local 

chickens & local 0.1 = High

crossing 0.0 = Marginal

0.2 = high 0.05 =

positive for 

crossbreeding with 

local breeds

0.0 = Marginal

0.1 = low 0.0 = negative

0.0 = none

Established 

conservation 

0.1 = None
0.1 = Not maintained 0.1 = None 0.3 = None 

scheme 0.05 = Partial
0.05 =

Partially 

maintained
0.05 = Partial 0.1 = in-situ

0.0 = Yes
0.0 =

purestock 

maintained
0.0 = Yes 0.0 = ex-situ

Total population 

size 
0.3 < 1,000 0.3 < 100,000 0.3 < 1,000

0.2 = 1,001 to 10,000 0.0 > 100,000 0.2 =
1,001 to 

10,000

0.1 = 10,001 to 100,000 0.1 =
10,001 to 

100,000

0.0 > 100,000 0.0 > 100,000

Change of total 

population size 
0.1 = decreasing (>20%)

0.1 = decreasing 0.2 = decreasing

over the last ten 

years
0.0 = increasing or stable 0.05 = stable 0.0 = stable

0.0 = increasing -0.1 = increasing

Distribution of the 

breeds
0.1 =

localized (in 1 or 

more countries)
0.1 =

localised only in 

Borana
0.1 =

localised (in 

one province)

0.05 =
spread within 1 

country
0.05 =

widespread over 

East Africa
0.05 =

spread within 

region

0.0 =
widespread over 

several countries

0.0 = widespread over 

many countries

0.0 = widespread 

within country

Organisation of 

farmers
0.1 = No (e.g., herdbook) 0.1 = None 0.1 = No

0.0 = yes 0.05 = Partial 0.0 = Yes

0.0 = Yes

Political situation 

of the country
0.1 =

general advice 

against travel

0.05 = Some objections

0.0 = No objections

Special traits 0.1 = No 

0.0 = yes

Socio-cultural 

importance
0.1 = none 0.1 = none

0.05 = Some sociocultural 

value 0.05 =

Some 

sociocultural 

value

0.0 =
yes (e.g., religion, 

traditional custom)

0.0 = yes

Reability of 

information
0.1 = not reliable

0.0 = reliable

Average number 

rams per herd
0.3 = 0-0.24

0.2 = 0.25-0.49

0.1 = 0.5-0.9

0.0 = ≥ 1

missing values = 0.1

missing values = 0.1

missing values = 0.1

missing values = 0.1

Reist-marti et al. (2003) Gizaw et al. (2008) Zander et al. (2009) Cuc et al. (2011)

Criterion & weight Criterion & weight Criterion & weight Criterion & weight

African cattle breeds Ethiopian sheep breeds Borana cattle breeds
Vietnamese local chicken 

breeds
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Appendix 1:  Variables and criteria for estimating the risk of extinction from some studies 
(continue) 

 

 
 

 

 
 

 

 

Variable 

Farmers' opinion 

toward 0.1 = 2-2.9

their breeds 0.0 = 3-4

Degree of risk of 

replacement 
0.1 = high

by other species 0.05 = slight

0.0 = none

Market access 0.1 = low

0.05 = medium

0.0 = high

Awarness of risk
0.1 = non-existing

0.05 = fairly existing

0.0 = existing

Disease control 0.1 = No

0.0 = Yes

Production system
0.1 =

scavenging 

without fence

0.0 =
scavenging 

with fence or 

semi-intensive

Economic 

development

0.1 = income from 

others

0.05 =

income from 

chicken and 

others

0.0 = income from 

chicken only

Special use 0.1 = No

0.0 = Yes

African cattle breeds Ethiopian sheep breeds Borana cattle breeds
Vietnamese local chicken 

breeds

Reist-marti et al. (2003) Gizaw et al. (2008) Zander et al. (2009) Cuc et al. (2011)

Criterion & weight Criterion & weight Criterion & weight Criterion & weight
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Appendix 2:      Survey questionnaire 

PART ONE: SOCIO-ECONOMIC AND FARM-SYSTEM DATA 

 
I. The Socio-economic characteristics of households: 

 
1. Name :  

2. Address :  

    

 
3. 

 
Role of the person in charge of chicken in the household 

   

  Head of household 

      

   Wife of head of household 

        

   Other (please specify)   

 
4. 

 
Gender 

      

        

  Male      

        

  Female      

        
5. Age (in years)      

        
6. Level of education      
        

  Primary school      

        

  Junior high school      

        

  Senior high school      

        

  Diploma      

        

  Other (please specify)   

        
7. Main occupation      
        

  Farmer      

        

  Other (please specify)   
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8. Experience in rearing chickens  
        

  < 5 years      

        

  5-10 years      

        

  > 10 years      

        
9. Size of household   
 Adults (> 15 years)     

 Children (0-15 years)     

  
10. How much is your monthly income? 
  
11. What proportion of household income is from following products (in percentage) 
  
 11a.  Income from agriculture 
           Livestock   
        Chickens   

        Other livestock   

           Crops   

           Other products       
          (Please specify) 

 

      
 11b.   Non-agriculture income    

    
12. How much land do you have? (in square metres) 
    
 12a.    For rearing chickens   
                  Housing   

                  Store room   

                  Backyard   

                  Other  
                 (Please specify) 

  

    
 12b.    Other livestock   

    
 12c.     Crop activities   
                  Rice field   

                  Secondary cops   

                  Other  
                 (Please specify) 
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13. Land ownership   
        

  Own land      

        

  rented      

        

  Combination of above status (Please specify)  

        

  Other (Please specify)  

  
 

II. Production system characteristics  
 

14. How would you describe your chicken production system 
    

  Extensive/backyard  

        

  Semi-intensive  

        

  Intensive      

        

  Combination of above systems (Please specify)  

        

15. Do you buy supplementation regime for your chickens? Yes  No 

  

 If Yes, what?   

 How often?  

 For which chickens?  
(male adult, female adult etc. 

 

 Cost per animal per month  
 

16.  
   

 Tick all that 

apply 

Rank most used 
(A= most 

frequently used) 

Average cost/ 

animal/ treatment 

a. Government veterinary    

b. Private veterinary    

c. Friend/relative    

d. Self    

e. NGO/ International org    

f. Other specify:    
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17. What are the frequent diseases for …………………..chickens?  
   

 
Name of disease 

Treatment 

 Modern Traditional 
Modern & 
traditional 

No treatment 

      

      

      

      

 

18. Do you have visits from extension officers? Yes  No  

   

 How many times in 12 months?  

   
19. How many of the following livestock do you have?  

 

   Total 
Number 

Adult 
male 

Adult 
female 

Chicken ≤ 6 
month 

 a. Chickens     

  - _______chickens     

  - Other chickens     

 b. Sheep     

 c. Goat     

 d. Cattle      

 e. Other (Please specify)     

 

20. How do you breed _______ chickens?   
       
 20a.  Breeding/mating system  (Tick one or more boxes and rank) 
       

  Tick Rank 

 Natural   

 Artificial   

 * 1= most frequently used, 2 = less frequently used  
       
 20b. If natIf it is natural, what type of natural mating? 
       

  Tick Rank 

 Controlled   

 Uncontrolled   

 * 1= most frequently used, 2 = less frequently used 
    

21. Do you cross _______chickens with other breeds? Yes  No 

 If Yes, with which breeds?  

 For which purpose?   
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22. Would you agree with the following statements about the ______chicken 
characteristics? 

 

 
 
No. 

 
 

Variable 

Scale in % 
St. 

disagree 
 St. agree 

 

1 2 3 4 5 

a. The chickens have tasty and tender meat       

b. The chickens produce more meat 
compared to other indigenous chickens 

     

c. The chickens produce a large number of 
eggs 

     

d. The chickens are of good health      

e. The chickens have a compact body      

f. The chickens grow fast      

h. The colour of feathers is unique      

i. The chickens are easy to handle      

j. The roosters can sing beautifully      

k. The colour of skin, comb and or  tongue are 
unique 

     

       
 
23.   In terms of keeping ................chickens,  how important are the following 

purposes to you?  
 

 
 
No. 

 
 

Variable 

Scale in % 
Not at all 
important 

 Extremely 
important 

 

1 2 3 4 5 

a. Meat production      

b. Egg production      

c. Feathers      

d. Manure       

e. Cash from sales      

f. Investment      

g. Sacrifice for traditional ceremonies      

h. Personal preference      
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III. Market activities and organizational aspects: 

24. Do you sell any live chickens or chicken products on the market?  if YES, 
       

 What kind of 
products*? 

How often in a 
month? 

Average quantity 
per market day 

Price you get** 
 

      

      

      

      

      

 * For live animal, please indicate the age and sex of the chicken 

 ** Indicate average price and minimum and maximum price 

       
26. Are you a member of an organisation dealing with chicken issues? If YES 
      

Name of Organisation 
Member, since 

when? 
Position, if official 
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___________ is an indigenous chicken breed which is considered local to __________ 

area.   The population of the breed has been decreasing and it may be endangered. 

Imagine a conservation programme is existed which payed farmers in ____________ to 

rear purebred ____________.   

Participating farmers would be paid an annual amount per chicken. However, the 

overall amount of funding for the scheme would be limited and it is unlikely that all 

breeders could participate. 

There would be conditions attached to participation in the programme:  

Farmers need to  

1. Commit to participate for 3 years 

2. Accept accredited parent stock chickens (which are raised by appointed farmers or 
the government or another organisation) 

3. Follow a prescribed procedure for rearing and mating    

4. Keep regular records of development of the flock (e.g.,  chickens hatched and or 
died) 

5. Provide the records to extension officers once or twice a year 

6. Have to provide breeding stocks of twice the number initially provide by the 
programme in the second year of the programme 

 

Would you be willing to participate in the programme if the level of support offered was 
IDR ______per chicken per year? Or IDR ______per chicken per month? 

 

Yes, I would participate 
 
No, I would not participate 

 
Only a limited number of farmer households in Cianjur/Ciamis/Temangung would 
be selected to participate in this scheme, as the amount of funding for the 
programme would be limited. Therefore the smaller the amount of support they 
would require to participate in the programme, the higher are their chances of 
being selected. 
 
What is the minimum amount that the programme would have to offer for you to 
participate? 
IDR_________ (per chicken per year)? Or IDR ______per chicken per month? 
 
 
 

PART TWO: CONTINGENT VALUATION 
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Or:   □ I would not participate in the program because:  

□ I am not interested in _________ conservation programme 
□ I will keep the chickens without any remuneration 
□ I do not like the conditions, in particular______________ 
□ I do not trust the government/NGO 
□ I am too old to join the programme 
□ I would need more information or time to think about it. 
□ Other: 
   ______________________________________________ 
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When you think about __________ chickens, what is your level of agreement with 

the following statements? 

 

 
No. 

 
Variable 

Scale in % 
St. 

disagree 
 St. agree 

 

1 2 3 4 5 

1. The number of ______ chickens has 
decreased in the last ten years. 

     

2. Local farmer’ organization is very important 
in supporting my activities in rearing 
______chickens 

     

3. I keep this breed because the government 
has a programme that supports indigenous 
chickens 

     

4. This breed has special traits which cannot be 
found in other chickens 

     

5. This chicken is part of my community/local 
heritage and I have an obligation to look 
after this breed 

     

6. I earn a high income from rearing this breed      

       
       
       
       
       

 

 

 

 

 

 

 

 

 

 

 

PART THREE: ESTIMATION OF RISK STATUS 
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Appendix 3:      Production cost derived from the first stage of study, by breed 

 
The production costs were the costs per adult bird in the flock. These costs were the basis for the level of 
bid offered to the respondents for conservation payment in the contingent valuation question in the survey. 
Cost data were collected using face-to-face interview with farmers in the first (scoping) stage of the 
research (see Table 17). The farmers interviewed in the first stage of study were also involved in the FGDs. 
The selection of the farmers was described on page 86, paragraph 2-3.  

 

Pelung Sentul Kedu

Mean 93,327 68,271 129,110

Median 45,846 32,929 112,012

Minimum 11,391 22,054 11,711

Maximum 564,115 184,430 395,633

Breed
Production cost/year 

(IDR) 
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Appendix 4:      Plain language statement 

PLAIN LANGUAGE STATEMENT  

*Please note that this statement will be translated into local dialect by the researcher 

before the researcher enters the field. In some cases local people may be unable to 

read, in which case the researcher will read out the written document. 

Dear Sir/Madam,  

Thank you for coming to this meeting. 

I am Indrawati Yudha Asmara from Research Institute for the Environment and 

Livelihoods, Charles Darwin University, Darwin, Australia.  I am conducting research as 

part of a PhD project entitled, Risk status of selected indigenous chicken breeds in Java, 

Indonesia: Challenges and opportunities for conservation. 

In doing the study I have been supervised by Prof Romy Greiner at Research Institute for 
the Environment and Livelihoods, Charles Darwin University; Dr. Adam Drucker at 
Bioversity International, Rome, Italy and Dr. Asep Anang at Padjadjaran University, 
Bandung, Indonesia.  

The proposed research will provide information and understanding to support the 

conservation of indigenous chicken breeds in Java. It would be my pleasure to invite you 

to participate in this study by attending in interviews with the researcher. 

The result of this research will be valuable to improve the understanding of the status 

and the production system as well as economics of indigenous chicken breeds in Java. 

This would also help bring the issue of conservation of Animal Genetic Resources into 

the mainstream of national program. Participating in this research, your understanding 

about indigenous chicken breeds in Java and/or in your area as part the island of Java 

will also be enhanced. 

If you decide that you will participate in this research, you may be involved in interviews 

and/or or group workshops. During these activities the researcher would like to hear 

your opinion and understanding on all issues related to indigenous chicken breeds in 

Java and/or in your area and their contribution to livelihood.  

There are no known risks in being involved in this study. Please feel free to discuss about 

all issues related to indigenous chicken breeds in Java and/or in your area and their 

contribution to the livelihood.  Your comments will not be identifiable.   

I would be grateful if you did participate in this study but you are free to refuse to 

participate. Even if you do decide to participate, you may withdraw from the research at 
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any time. Your participation in each activity is voluntary, and you may stop for a break at 

any time. You will be given food and drinks during longer interviews or meetings. 

If you wish to know the result of the discussion, a transcription of the result will be 

made and you are welcome to arrange a time to read it if you wish. 

If you want to ask any further questions about the project, please contact the researcher 

– Indrawati Yudha Asmara at Research Institute for the Environment and Livelihoods, 

Charles Darwin University, Darwin, Australia - by phone on: (8) 8946 7019 ; 0403672502 

and Fax (8) 8946 7720 and +62 –8122365997 in Indonesia or by email on: 

indra.asmara@cdu.edu.au. 

If you are concerned about any aspects of this study, you may also contact the Executive 

Officer of The Charles Darwin University Human Research Ethics Committee by email: 

cdu-ethics@cdu.edu.au or phone: +61 8 89466498 and the toll free phone on 1800 466 

215 or mail: Research Office, Charles Darwin University, Darwin NT 0909.  

 
 
 
Regards, 
 
Indrawati Yudha Asmara 

 

 

 

 

 

 

 

 

 

mailto:indra.asmara@cdu.edu.au
mailto:cdu-ethics@cdu.edu.au
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Appendix 5:      Questions for Expert Interviews 

My research topic is about conservation of indigenous chicken breeds in 

Java.  I have chosen three indigenous chickens including Pelung, Sentul and Kedu 

chickens.  Now, I would like to discuss with you about important factors which are 

influencing the risk of extinction of indigenous chicken breeds.   

You are one of many experts, including from government officers, 

researchers and lectures that I am speaking to.  The results of our discussion will be used 

for analysing the risk status for each chicken.    

 

1. In your opinion, what are the key factors which influence the extinctions of 

the chickens? why? 

 

2. Regarding the factors you mentioned before, which one do you think is the 

most  important?  
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Appendix 6:      The attitude of the keepers toward their breeds 

 
 

For all statements, it was assumed that breeds had higher likelihood of being replaced by alternatives (e.g., 
other breeds) when the keepers assigned negative values to their breeds.  The total value of statements 
were categorised as 0.0 for positive result, 0.05 for neutral result, and 0.1 for negative result.  

All statements except for the statement ’I keep the breed because of the government has a programme that 
supports indigenous chickens’ were categorised as positive if respondents rated the statements as strongly 
agree and agree. If respondents rated the statements as strongly disagree and disagree, the values were 
categorised as negative. The categories of  ’ ’I keep the breed because of the government has a programme 
that supports indigenous chickens’ were positive if they did not agree with the statement. If the 
respondents agreed with the statement, the likely of respondents to replace their breeds with alternatives 
would be high when the programme ended. 

 

 

 

 

 

 

 

 

 

 

 

 

Strongly 

disagree
Disagree Agree

Strongly 

agree

The number of chickens has decreased in the last 

ten years
–2 –1 0 1 2

Local farmer’ organisation is very important in 

supporting my activities in rearing chickens
–2 –1 0 1 2

I keep this breed because the government has a 

programme that supports indigenous chickens
2 1 0 –1 –2

This breed has special traits which cannot be 

found in other chickens
–2 –1 0 1 2

This chicken is part of my community/local 

heritage and I have an obligation to look after this 

breed

–2 –1 0 1 2

I earn a high income from rearing this breed –2 –1 0 1 2

Statement

Attitude

Neutral

Negative Positive
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Appendix 7:      The profitability of the case-study breeds, per adult bird 

 

The production costs were the costs per adult bird in the flock consisted of feed and veterinary cost (see 
Table 29). The costs were derived from the main survey 

 

Black Kedu Cemani

Feed & veterinary cost/month/adult bird

Mean 12,559 8,397

Median 10,688 8,400

Minimum 2,350 0

Maximum 31,800 19,000

Mean 75,353 50,380

Median 64,125 50,400

Minimum 14,100 0

Maximum 190,800 114,000

Selling price

Male (b) 907,308 32,703 71,844 374,773

Female (c) 340,238 32,688 59,938 194,750

Mean 831,955 -17,677 18,358 321,287

Median 843,183 -17,697 25,635 328,564

Minimum 893,208 32,703 61,644 364,573

Maximum 716,508 -81,297 -54,156 248,773

Mean 264,885 -17,692 6,452 141,264

Median 276,113 -17,712 13,729 148,541

Minimum 326,138 32,688 49,738 184,550

Maximum 149,438 -81,312 -66,062 68,750

Adult 

Female     

(c-a)

Profitability after 6 months

53,486

46,209

10,200

126,000

Kedu

Breed

Pelung Sentul

Adult Male 

(b-a)

8,914

7,702

1,700

21,000

Feed & veterinary cost/6 months (a)
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Appendix 8:      Production cost per month based on production-system type 

 
 
The production costs were the costs per adult bird in the flock consisted of feed and veterinary cost. The 
costs were derived from the main survey (see also Table 29). This appendix was aimed to support finding in 
CV method (conservation payment) which was similar with the monthly production costs. The production 
costs were classified based on the type of production systems. 

 

Extensive Semi-intensive Intensive

9,750 10,700 9,400

9,500 9,900 8,710

3,500 0 675

15,721 31,800 25,800

Minimum

Maximum

Mean

Type of production system Production cost/month 

(IDR)

Median
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Appendix 9:      Numerical thresholds for conservation adapted from Alderson (2010), by 
species 

 

 

Category Cattle Sheep  Goats Equines Pigs Poultry

Critical 150 300 300 200 100 100

Action 1500 3000 3000 2000 1000 1000

Warning 3000 6000 6000 4000 2000 2000


