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Preface 

Since its re-emergence, highly pathogenic avian influenza (HPAI) H5N1 has attracted 

considerable public and media attention because the viruses involved have been shown to be 

capable of producing fatal disease in humans. While there is fear that the virus may mutate 

into a strain capable of sustained human-to-human transmission, the greatest impact to date 

has been on the highly diverse poultry industries in affected countries. In response to this, 

HPAI control measures have so far focused on implementing prevention and eradication 

measures in poultry populations, with more than 175 million birds culled in Southeast Asia 

alone. 

Until now, significantly less emphasis has been placed on assessing the efficacy of risk 

reduction measures, including their effects on the livelihoods of smallholder farmers and their 

families. In order to improve local and global capacity for evidence-based decision-making on 

the control of HPAI (and other diseases with epidemic potential), which inevitably has major 

social and economic impacts, the UK Department for International Development (DFID) has 

agreed to fund a collaborative, multidisciplinary HPAI research project for Southeast Asia and 

Africa. The specific purpose of the project is to aid decision-makers in developing evidence-

based, pro-poor HPAI control measures at national and international levels. These control 

measures should not only be cost-effective and efficient in reducing disease risk, but also 

protect and enhance livelihoods, particularly those of smallholder producers in developing 

countries, who are and will remain the majority of livestock producers in these countries for 

some time to come. 
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Executive summary 

Highly pathogenic avian influenza (HPAI) was first officially reported in Indonesia in 2004; the 

disease is now endemic, particularly in the Java, Sumatra, Bali and South Sulawesi Islands. 

During the early stages of the epidemic, emergency interventions were mainly implemented 

by the government with assistance from local and international partners. With the 

establishment of the disease, emergency control measures were replaced by routine 

interventions that require stronger involvement of all the actors, particularly in the poultry 

sector. The main challenge with this approach, however, is whether poultry value chain actors 

can comply with the requirements for effective implementation of HPAI control measures. To 

begin addressing this issue, the present study attempted to (i) characterize control measures 

in terms of expected degree of compliance by both actors in the poultry value chain and the 

agents responsible for their implementation, and in this manner (ii) identify actors that may be 

expected to act as compliance fail-points to successful implementation of control measures. 

The approach posits that actors’ willingness to comply depends fundamentally on the 

alignment of control measures with the actors’ capacity to comply, their current practices and 

incentives they face.  

The study was conducted in Bogor District and used supply chains (backyard, small-scale 

broiler and layer live-bird supply chains) as the unit of analysis rather than individual actors to 

address the difficulty of designing a sampling strategy that provides a representative 

distribution numerically and spatially of all relevant poultry supply chain actors. It focussed on 

live birds because they represent the greatest risk of H5N1 HPAI virus transmission through 

virus shedding and contamination of inanimate material. Two peacetime preventive mitigation 

measures (biosecurity and reporting) and three outbreak containment measures (culling with 

compensation, movement control and vaccination) were selected for evaluation. 

Questionnaires were designed based on specific practices, incentives and capacities associated 

with each mitigation measure. A standard Likert scale, which allows for the measurement of 

the direction and intensity of attitudes, opinions or convictions, was considered appropriate 

for the evaluation of the degree to which the socio-economic characteristics of the supply 

chain actors were aligned with the requirements for the successful implementation of the 

selected HPAI mitigation measures. Scores ranging between 1 and 5 were then assigned to the 

Likert scales and used to generate alignment indexes.  

The respondents recruited for the study included backyard chicken producers (n = 24), small-

scale broiler chicken producers (n = 24), small-scale layer chicken producers (n = 25), traders (n 

= 79, of which 67 were collectors) and mitigation agents (officials and veterinary personnel 

responsible for implementing HPAI control measures; n = 32). Most were men. A very small 

proportion (4%) of backyard chicken producers derived a substantial portion of their income 

from poultry; half of them obtained their income mainly from crop farming. Almost all of the 

mitigation agents interviewed had multiple responsibilities related to HPAI control including 

analysis and policy formulation, coordination and information sharing, deployment of 

preventive services, training and deployment of response services. 
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The alignment indexes were used to rank the mitigation measures as described above; these 

results provide the basis for addressing two key policy questions:  

(i) What mitigation measures are likely to enjoy better compliance and therefore achieve 

the expected technical effectiveness?  

(ii) For each control measure, where do potential compliance fail-points lie and how 

might they be addressed?  

Key findings are: 

 In the Indonesian context, improving biosecurity is the control measure expected to 
enjoy the most compliance across the actors in chicken value chains originating in 
sectors 3 and 4. Culling and compensation appears to face the most difficulties in 
achieving sufficient compliance to ensure its effectiveness. 
 

 Potential fail-points for compliance with biosecurity and vaccination interventions lie 
mainly in the backyard chicken value chain among both producers and traders, mostly 
due to inherently weak capacity. Actions can be taken to address this constraint by 
improving access to informational, financial and human resources through training, 
micro-credit and subsidizing actor investment in uptake of the recommended 
measures. 
 

 Vaccination against HPAI is inconsistent with current practices and attitudes of 
backyard chicken farmers that consider preventive vaccination against chicken 
diseases in backyard flocks as low priority or unneeded. Social marketing targeting this 
specific behaviour would enhance compliance. 
 

 Weak capacity among small-scale commercial chicken farmers and traders in terms of 
absorbing extra holding costs when movement controls are imposed create potential 
fail-points for successful implementation of such controls. Adjusting movement 
controls strategically, subsidizing or compensating for the extra costs incurred, or 
providing temporary financial cover should be considered to improve compliance. 
 

 Timely reporting of outbreaks by value chain actors is contrary to their current 
practices and attitudes. Social marketing of the benefits and need for timely reporting 
should be given high priority, while also devising appropriate penalties for failure to 
report. 
 

 The expected poor compliance with culling and compensation appears to be related to 
poor alignment with existing practices and attitudes among all categories of value 
chain actors, as well as to vulnerability to the consequent disruption of income. The 
reasons behind the existing practices merit more investigation; resilience to income 
shocks can be addressed by attention to equity and timeliness in administration of 
compensation. 
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1. Justification and objective for the study 

Indonesia officially reported confirmed outbreaks of highly pathogenic avian influenza (HPAI) caused 

by H5N1 virus to the World Organization for Animal Health (OIE) in January 2004 (OIE 2004; 

Simmons 2006). By February 2007, the disease had spread across 31 (out of 33) provinces and led to 

the death of about 11.3 million chickens (Sumiarto and Arifin 2008). A National Strategic Plan for 

prevention and control of the disease, developed in 2005 (for the period 2006-08), defined a set of 

mitigation measures to be used at various stages of an outbreak to reduce the incidence of HPAI to a 

level where eradication could be achieved (Willyanto 2008). The measures identified in the plan 

include enhancing surveillance and epidemiology, culling and compensation, enhancing biosecurity, 

implementing targeted vaccination programs, quarantine and movement control and developing 

appropriate regulations and mechanisms for their implementation.  

The effectiveness of most of these intervention measures in the context of Indonesia has not been 

fully assessed. Sims (2007) described some of the institutional challenges that many countries with 

HPAI, including Indonesia, face as they attempt to control the disease. These include limited 

veterinary infrastructure, lack of coordination between veterinary staff and local communities, 

inadequate funding and devolved authority for veterinary services, which can cause differences in 

control policies even within small administrative regions. That assessment, however, focuses mainly 

on the institutions that provide disease control services. More attention is now being focussed on 

the role of smallholders and other poultry value chain actors in the control of the disease and 

improving the interaction between mitigation agents and the value chain actors. The present study 

set as its objective an assessment of factors that influence the behaviour of the various poultry value 

chain actors expected to comply with, or be responsible for implementing, HPAI control measures in 

backyard and small-scale broiler and layer chicken production and marketing systems in Indonesia. If 

these factors are aligned well with the requirements for effective implementation of the control 

measures, then these measures can be expected to be used more widely and effectively with 

beneficial outcomes; however, if such characteristics of some key actors are not aligned with the 

control measure, then these measures are likely to perform poorly. This assessment is used to 

address two specific objectives: 

1. Characterize control measures in terms of expected degree of compliance by actors in the 

value chain and the agents responsible for their implementation. 

2. Identify which actors may be expected to act as compliance fail-points to successful 

implementation of control measures. 

The study focuses on the likelihood of successful compliance of control measures, abstracting from 

any scientific uncertainty about the technical effectiveness or appropriateness of the candidate 

mitigation measures.   



Pro-Poor HPAI Risk Reduction 

 

 2 

2. Study design 

2.1 Conceptual framework 

The behaviour of actors involved in HPAI control is influenced by factors related to the interaction 

between the nature of their poultry-related activities, the nature of the disease and risk of its 

transmission, and the nature of mitigation measures and how they are implemented. 

The value chain dimension 

The poultry sector is defined by a set of diverse actors serving a range of functions along production-

to-consumption poultry supply chains, and by the relationships and transactions between these 

actors. This is part of the context in which HPAI outbreaks occur, and in part determines how these 

outbreaks may happen and then evolve. 

The value chain concept as described by Kaplinsky and Morris (2001) provides a useful framework 

for describing the poultry sector, its structure and its dynamics. Key to the concept is the emphasis 

on how capacity among actors and the incentives they face, whether financial or through 

governance mechanisms within the chain, affect the performance of the value chain. 

The risk pathway dimension 

HPAI outbreaks and the effectiveness of measures taken to control them are determined by the 

interplay between the nature of the disease itself and the value chain context into which it is 

introduced. Risk analysis approaches have proven powerful in applying epidemiology to evaluate the 

risk of disease associated with a commodity along its production-to-consumption path. The 

description and analysis of such risk pathways generally focuses on the relationship between 

practices in handling the commodity that influence exposure to and spread of the disease, and 

informs potential mitigation strategies. Risk analysis techniques do not, however, typically assess the 

ability or willingness of actors in the risk pathway to adopt or comply with such strategies. 

The disease control dimension 

Various measures are taken to reduce the risk of HPAI outbreaks and to control it when an outbreak 

does occur. Some measures may be taken directly by the actors within their domain in the poultry 

value chain to protect or promote their individual interests, but most are generally considered the 

responsibility of actors external to the value chain, particularly public veterinary services that 

implement measures in the value chain in the interest of the public good. Prevention strategies 

include ‘peace time’ measures such as ensuring surveillance, laboratory support, contingency 

planning, enabling legislation, communication to raise awareness, training, movement controls, 

vaccination, biosecurity and restructuring. When faced with an outbreak, measures include 

movement restrictions, culling, compensation, disinfection and use of personal protective 

equipment. Each strategy has its technical specificities and may apply to or affect the various actors 

within the value chain in different ways. Which measures are promoted and implemented depend in 

principle on the best available evidence as to their relative cost and effectiveness given current 

knowledge of HPAI epidemiology. In reality, lack of definitive evidence or consensus on the best 
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practices for choosing and implementing control measures leads to decision-making influenced by a 

variety of stakeholder pressure groups (e.g. veterinary professionals, poultry industry, international 

agencies and donors) from both within and outside the value chain, and each having their specific 

interests and perspective. 

The choice of control measures to adopt is based on which is perceived to have the optimal 

epidemiological impact on suppressing the disease, while at the same time being politically feasible. 

When applied, control measures often do not achieve the full intended effect, which can be 

attributed to insufficient capacity or willingness to implement the measure as intended, insufficient 

capacity or willingness to comply with the measure as intended, or a combination of the two.  

Integrating the three dimensions 

Drawing on each of the three dimensions—value chain, risk pathway, and disease control—allows us 

to begin understanding the institutional aspects of HPAI and its control. The central players are the 

value chain actors (individuals, firms or organizations), each defined by its capacities and its 

incentives. These capacities and incentives determine the types of practices adopted when handling 

poultry or related commodities (both internally and when transferring products between the actors), 

which in turn influence the risk of HPAI being introduced or spread along this risk pathway. The 

relationship between any pair of actors and the arrangements governing their transactions are also 

factors. 

Disease control strategies are imposed on the value chain actors to reduce disease and its risk along 

the risk pathway. The choice of strategy is a function of the capacity of the mitigation agency, as well 

as the institutional and individual incentives of management and staff of that agency, which are 

conditioned in turn by other stakeholders and their respective incentives. How effective the selected 

strategy is in reducing disease and its risk then depends not only on its technical efficacy, but also 

again on the capacity and incentives of the mitigation agency to deliver it as intended, and of the 

capacity and incentives of the value chain actors to comply with it as intended. 

Based on this framework, the present study developed an approach for evaluating the capacities, 

practices and incentives associated with each category of value chain actor, including those 

responsible for implementing HPAI control, as relevant to each of principal control measures used in 

Indonesia, to ask the question: to what degree is the control measure intrinsically aligned, or not, 

with these critical characteristics for each type of actor? This degree or index of alignment can then 

be used to qualify whether the control measure may be expected to perform to its technical 

expectations or be less effective than expected due to poor compliance, as well as to identify where 

accompanying measures may be appropriate. 

2.2 Developing the research design 

This section gives an overview of the methods used in the study. 

Live-bird supply chains  

The study used a supply chain as the unit of analysis rather than individual actors to address the 

difficulty of designing a sampling strategy that provides a representative distribution numerically and 
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spatially of all relevant poultry supply chain actors. The study focussed on backyard, small-scale 

broiler and layer live-bird supply chains (corresponding to the Food and Agriculture Organization of 

the United Nations (FAO) sector 3 and sector 41) because live birds represent the greatest risk of 

H5N1 HPAI virus transmission through virus shedding and contamination of inanimate materials. 

Layer chickens comprised spent hens being sold for breeding or meat consumption. Dressed 

chickens were not considered a significant risk of disease transmission, therefore, the last actors 

considered in the supply chain were those retailers who purchased live birds to serve individual or 

corporate consumers with either live birds or dressed chickens. Egg supply chains were not included 

because eggs do not play a big role in recycling the disease back to the farms (either as fomites or by 

contaminating egg transport materials, for example, crates). There would also be very few infected 

eggs getting into the market because the clinical course of HPAI in chickens is very short (Sims and 

Narrod 2008).  

Questionnaires and Likert scale  

Questionnaires were designed based on specific practices, incentives and capacities associated with 

each mitigation measure that was being assessed (Table 1). Two peacetime preventive mitigation 

measures (biosecurity and reporting) and three outbreak containment measures (culling with 

compensation, movement control and vaccination) were selected for evaluation. A standard Likert 

scale, which allows for the measurement of the direction and intensity of attitudes, opinions or 

convictions, was considered appropriate for the evaluation of the degree to which the socio-

economic characteristics of the supply chain actors were aligned with the requirements for the 

successful implementation of the selected HPAI mitigation measures. A Likert scale consists of at 

least five Likert-type items with each item consisting of a stem, which is a statement of an attitude, 

and an ordered set of options representing a full range of the attitude being measured. The 

respondent chooses one of these options as a response to the statement being put across to him or 

her.  

For each combination of actor category, mitigation measure and socio-economic factor, at least five 

statements were constructed and each statement assigned one of the following three scales 

depending on the nature of the issue being assessed: 

                                                           

1
 FAO (2004) established the following functional classification for poultry farms that is often used in discussions of HPAI 

control: 

Sector 1 farm : Industrial integrated system with high level of biosecurity and birds/products marketed commercially 

(e.g. farms that are part of an integrated broiler production enterprise with clearly defined and 

implemented standard operating procedures for biosecurity) 

Sector 2 farm : Commercial poultry production system with moderate to high biosecurity and birds/products usually 

marketed commercially (e.g. farms with birds kept indoors continuously; strictly preventing contact 

with other poultry or wildlife) 

Sector 3 farm : Commercial poultry production system with low to minimal biosecurity and birds/products entering 

live bird markets (e.g. a caged layer farm with birds in open sheds; a farm with poultry spending time 

outside the shed; a farm producing chickens and waterfowl) 

Sector 4 farm : Village or backyard production with minimal biosecurity and birds/products consumed locally 
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Table 1. An outline of the capacities, incentives and practices that the supply chain actors 

were interviewed on for each mitigation measure 

Control measure Practices Incentives Capacities 

Biosecurity - Frequency at which chickens 
mix with other animals 

- Length of time chickens are 
kept enclosed in a defined 
place 

- Whether newly introduced 
birds are directly mixed with 
old birds 

- Whether dead birds are 
disposed of properly 

 

- Desire to improve business 
opportunities and efficiency 

- Desire to improve performance 
and survival rates 

- Costs in terms of time and 
finance required to adopt the 
best practice 

- Compliance with regulations to 
gain social approval etc. 

- Avoiding wastage, improvement 
of value of by-products, e.g. 
manure  

- Social capital  

- Access to information 
about best practices 

- Financial resources, 
whether own or though 
credit services 

- Availability of labour and 
time to implement 
biosecurity measures 

 

Reporting - Whether or not actors report 
disease outbreaks to 
veterinary authorities, 
market officials 

- Whether or not actors share 
information on disease 
outbreaks with others, who 
in turn might report 

- Improving ability to protect their 
flock from disease, or getting 
help to control a problem 

- Fear of culling or not accessing 
markets 

- Protecting neighbours’ flocks 
from getting infected, being 
culled, not accessing markets 

-  
 

- Access to authorities, both 
in terms of being aware 
that they should report, 
and then getting 
information to them when 
disease outbreaks occur 

- Access to information 
about disease problems 
that might affect them 

- Having transport, time or 
finances to travel to report 

Culling and 

compensation 

- Measures taken to avoid 
culling e.g. moving, selling, 
hiding or eating chickens 
beforehand 

- Accepting to participate in 
culling  

- Reduction of disease risk to their 
family, their flocks or those of 
the neighbours 

- Fear of being punished by the 
authorities  

- Reliance on chickens for 
income, food and other 
livelihoods 

- Ability to wait for 
compensation 

- Ability to wait for an 
appropriate time for re-
stocking 

Movement 

control 

- Keeping poultry confined 
and limiting access 

- Whether producers would 
go against movement 
controls  

 

- Protecting own and neighbours’ 
poultry from catching the 
disease 

- Traders buying chickens at low 
prices in quarantined areas 

- Fear of being punished from 
violating quarantine measures  

- Having housing, feed and 
water to keep chickens 
until quarantine is lifted 

- Having alternative sources 
of income during 
quarantine period 

- Having facilities to store 
dressed birds 

Vaccination - Whether actors do routine 
vaccination of chickens 

- Level of participation in 
community vaccination 
programs 

- Whether replacement stock 
or other birds are purchased 
from farms that vaccinate   

- Protection of own or 
neighbours’ chickens against 
disease 

- Protection of family members 
against disease 

 
 

- Ability to pay for 
vaccination 

- Knowledge and information 
on vaccination regimes 

- Ability to get credit to cover 
vaccination  

 

Perceptions on 

implementing 

agents 

 - Perceptions on factors that may 
motivate mitigation agents to 
implement disease control 
measures well e.g. allowances, 
bribes, professional satisfaction 

- Level of trust of the community 
on mitigation agents 

- Perceptions on the level of 
resources e.g. staff, 
transport, financial that the 
mitigation agents have for 
disease control operations 
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- Always, Often, About half the time, Seldom, Never 

- Strongly disagree, Disagree, Neither agree nor disagree, Agree, Strongly agree 

- Very likely, Likely, Neither likely nor unlikely, Unlikely, Very unlikely 

The content and range of questions were adapted for each actor and mitigation agent to reflect the 

specificities of the type of activity they were engaged in; see the Box for some example Likert items. 

Questionnaires for producers and mitigation agents covered all five mitigation measures while those 

for traders and transporters excluded vaccination issues and those for transporters also excluded 

culling and compensation, as these measures would not apply to them. Questionnaires for all actors 

had a section where perceptions on whether mitigation agents had the required capacities and 

incentives to implement HPAI control measures were recorded. Similarly, questionnaires for 

mitigation agents had a section where perceptions on whether the practices, capacities and 

incentives of broiler and layer producers were aligned with the requirements for movement control 

were recorded. At the end of each set of questions for a given mitigation measure, respondents 

were asked two open-ended questions about reasons they could offer that would explain why they 

could or could not implement the measure. This information was intended to help explain some of 

the attitudes measured using the Likert scale. The enumerator guide and questionnaire for small-

scale commercial chicken farmers is reproduced in Annex 3 as a more complete example. 

Spatial random sampling  

The Pro-poor HPAI Risk Reduction Project had recently completed value chain and qualitative 

livelihood studies in purposefully selected sites in Bogor District (International Livestock Research 

Institute [ILRI], unpublished results). The target area for the present study, however, was expanded 

to include all of Bogor District to minimize spatial autocorrelation in responses as well as premature 

convergence of the supply chains (Figure 1). Positive spatial correlation occurs when observations 

made within a selected area are more comparable than those taken from a variety of areas. This 

characteristic violates the underlying assumption of independence between observations. It also 

increases type I error, therefore contributing to a higher probability of rejecting null hypotheses 

Box 1. Examples of Likert items regarding HPAI control through culling asked to small-

scale commercial chicken farmers 

 
To assess alignment of culling with farmer practices: 
Q. Some producers may try to sell their chickens quickly before culling. 
 Strongly 

agree   1  
 Agree  2  Neither agree   

or disagree  3 
 Disagree   4         Strongly 

disagree  5                              
 Don’t know 0 

 
 

To assess alignment of culling with incentives faced by the farmers: 

Q. If I don’t let my chickens get culled, they may die anyways and I won’t get compensated 
 Strongly 

agree   5  
 Agree  4  Neither agree  

or disagree  3 
 Disagree   2         Strongly 

disagree  1                              
 Don’t know 0 

 
 

To assess alignment of culling with farmer capacities: 

Q. I can cooperate with culling because my poultry business is just a portion of my income 
 Strongly 

agree   5  
 Agree  4  Neither agree  

or disagree  3 
 Disagree   2         Strongly 

disagree  1                              
 Don’t know 0 

 
 

R.  
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when they are actually true. One method of adjusting for autocorrelation that could have been used 

by this study is to amplify the sample size based on the design effect (i.e. the ratio of the actual 

variance under the sampling method actually used, to the variance computed under the assumption 

of simple random sampling [Henry 1990]). However, limited resources did not allow for the 

expansion of the sample size.  

Framing the questions 

The research protocol, including the questionnaires, was developed over series of consultations. The 

first involved a small working group of researchers and was held in Nairobi on 27-30 August 2009. 

The group recommended that the study focus on backyard, small-scale broiler and layer chicken 

production systems and their associated supply chains to maintain the pro-poor focus of the project. 

The group also recommended the use of a total of 24 supply chains for each of the three production 

systems, with each supply chain comprising a constellation of chain actors such as producers, 

collectors, traders, transporters and retailers. As noted above, two peacetime preventive measures 

(biosecurity and reporting) and three outbreak containment measures (culling with compensation, 

movement control and vaccination) were identified as most relevant.  

Next, a planning meeting involving representatives from the International Centre for Applied Finance 

and Economics (InterCAFE), the Campaign Management Unit for Avian Influenza Control (CMU), 

Bogor’s District Veterinary Office (DVO), the enumerator team, the study consultant and the ILRI 

research team was held in Bogor on 21 October 2009 to review the methods and sampling strategy 

proposed for the study. This resulted in a major change in the sampling strategy as the sampling 

frame proposed by ILRI was a list of poultry farms identified by an earlier poultry profiling study by 

FAO, which the DVO Bogor advised had not been sufficiently comprehensive. An alternative design 

was agreed in which a total of 24 random waypoints were to be generated throughout the district 

excluding eight sub-districts (Cileusi, Jonggol, Sukamakmur, Cairu, Cigudeg, Jasinga, Tenjo and 

Parung Panjang) that were difficult to access and did not have adequate veterinary personnel who 

could accompany the enumerators during the survey.  

Immediately following the planning meeting, a workshop was held at InterCAFE, Bogor on 22-27 

October 2009 to train the survey team of eight enumerators and two supervisors. The timetable for 

the training is given as Annex 1. The team carefully reviewed the questionnaires for the various 

value chain actors, adapting them to the local context as needed. It was agreed to define backyard 

producers as those farmers who raised at least five chickens under a free-range production system, 

whereas small-scale broiler and layer producers raised between 10,000 and 40,000 chickens. The 

enumerators were also trained on how to use eTrex® hand-held Global Positioning System (GPS) 

devices to identify random waypoints and mark positions. The questionnaires were pre-tested over 

three days and the following observations were made: 

 the enumerators tended to explain the statements rather than present them as they had 

been drafted. They were later asked to read the Likert statements without giving elaborate 

explanations as this tended to distort the original meaning of the statement as well as delay 

the completion of the interview;  

 interviewees tended to give Yes/No answers to some of the questions rather than thinking 

about the full range of options that were presented by the Likert scale. A visual analogue 
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scale for presenting the options was later developed and the enumerators trained on how to 

use it; 

 some of the questions that were not clear or redundant were identified. Those questions 

were either adjusted or dropped out completely; 

 for each question, an additional option “Don’t know” was added for use in cases when the 

respondent did not have an answer.  

The final versions of the questionnaires were translated into Bahasa Indonesia (Indonesian language) 

and back-translated to English to verify the accuracy of the translation. 

2.3 Sampling strategy 

A map of Bogor District delineating the study area was drawn using ArcGIS® version 9.2 (ArcGIS 9.2, 

ESRI, Redlands USA, 2006) and a total of 30 random points generated over the area (Figure 1). The 

first 24 points were to serve as the primary sampling points, with six replacement points. The 

distribution of the points was weighted by human population at the sub-district level based on the 

2005 human population census (USDA 2005). A serial order in which the extra points were to be 

used was provided to minimize selection bias. The enumerators were given eTrex GPS units for 

tracking the random points.   

For each waypoint, one backyard, broiler and layer farm closest to the random point was identified 

and its owner or manager interviewed as actor No. 1 in the supply chain. At the end of the interview, 

Figure 1 Map of the Bogor District showing the sub-districts selected for the study and 

the distribution of the random waypoints used as the sampling points. Masked sub-

districts were excluded from the study. 
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every producer or manager was asked to give contact details of the last three actors who purchased 

or collected chickens from his/her farm. Traders, transporters or consumers could fall in this 

category. Actors involved in the most recent transactions were identified and contacted for 

interview as actor No. 2 in the supply chain. If for any reason the most recent actor could not be 

contacted, the second most recent one was contacted instead.  This process was repeated until the 

last actor in the live-bird supply chain was reached. 

2.4 Field survey 

Field surveys were conducted between 11 November 2009 and 15 January 2010. This coincided with 

the rainy season. The enumerators and supervisors were divided into two teams. The questionnaires 

were administered in the Bahasa language and a visual analogue scale with intensity gradients of 

red, grey or blue colours was used to present the Likert scales.  

2.5 Data storage and analysis 

Various methods of analyzing Likert-type items have been described by Clason and Dormody (1994). 

There are, however, varying views on whether data from the Likert scale questionnaires can be 

analyzed as interval-level or ordered categorical data. In this study, data were treated as interval-

level data because the Likert-type items were summated into Likert scales. Likert scaling presumes 

that there is an underlying latent or continuous scale whose value characterizes respondents’ 

attitudes and opinions (ibid). Standard parametric statistical tests, mainly analysis of variance 

(ANOVA) and Student’s t-test, were used in this regard. Assumptions for the use of these tests were 

evaluated using residual analysis. 

Data were entered into a database designed using SPSS® version 16.0 (SPSS Inc., Chicago, Illinois, 

USA, 2007) and analyzed using Stata® version 10.0 (StataCorp, College Station TX, 2007). Each 

statement was assigned a numerical integer code from 1 to 5 depending on the choice given by the 

respondents and the dimension of the statement made (see again the examples in Box 1). For 

example, a choice that strongly affirmed a statement presented in a positive dimension was assigned 

the highest possible score of 5, while a choice that strongly opposed the statement got the lowest 

possible score of 1. On the other hand, a choice that affirmed a statement presented in a negative 

dimension got the lowest score of 1 and a choice that was strongly opposed to the statement got the 

highest score of 5. Questions that could not be answered (therefore marked as ‘Don’t Know’) were 

coded 6 in the database and were not assigned any score at the analysis stage; such questions were 

excluded from further analyses. Data from each respondent were then averaged for each socio-

economic factor (i.e. over questions related to capacity, incentives and practices) such that each 

respondent had three data points for each mitigation measure evaluated. Individual scores for each 

factor were accordingly summarized by a mean value, and the dataset originally comprising 17,740 

records reduced to 2941 records. Usually, Likert items are aggregated by simple summation to 

create a Likert score. In this case, because the actor categories and mitigation strategies were 

evaluated using varying numbers of Likert items, such summated scores would not be comparable, 

therefore, average scores were used instead. Annex 4 shows the number of Likert items (questions) 

that were used to formulate Likert scales for each socioeconomic factor, mitigation measure and 
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type of respondent. It also shows the number of respondents who successfully answered all the 

questions as well as those that gave 1 or >1 ‘Don’t Know’ responses in each scale.  

Supply chain actors were characterized based on the baseline information and simple tests such as 

the χ2  test were used to evaluate unconditional association between two categorical variables such 

as the relationship between the type of chicken kept (exotic or indigenous) and the type of 

enterprise (broiler or layer farm).  

A mixed-effects model using the Residual Maximum Likelihood (REML) method was used to evaluate 

the fixed effects: actor, value chain, socio-economic factor. Random effects were Value Chain and 

Actor within value chain, to take into account the hierarchical sampling design and allow for non-

independence between responses from the same actor and responses from the same value chain. 

Generally, there was low variation among value chains but significant variation between actors 

within the same value chain.  

Multiple comparisons between levels of the same effect were calculated using a t-value (mean A – 

mean B / s.e.d.), referred to a t-distribution with t degrees of freedom, where t = degrees of 

freedom at the actor level. Although information on the effects was available at all levels (value 

chain, actor, residual) using the actor-level degrees of freedom provided some conservativeness to 

the test. In addition, a Bonferroni adjustment (significance level = alpha / n where n = number of 

comparisons) was used to adjust the significance level to reduce the false-positive error rate caused 

by multiple comparisons. 
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3. Results 

3.1 Evaluation of data collection  

A number of challenges were encountered in the course of data collection, including: 

 It was often difficult to find layer farms within the vicinity of the random points. Layer, and 

sometimes broiler, farms tend to cluster in some sub-districts, either due to government 

regulation or producers opting to work closely together to share services such as transport, 

etc.;    

 Broiler and layer supply chains were relatively short and easier to trace than those for 

backyard chickens. The latter therefore required more time and patience to map out and 

follow up; 

 The study was conducted during the wet season, making travel difficult especially into areas 

with rough terrain; 

 The enumerators were always expected to be accompanied by DVO officials, especially for 

interviews involving farmers. Because of this, surveys had to be suspended for three days 

(17-19 November 2009) when the officers were busy with preparations for the Idd ul Adha 

and West Java Agricultural Expo celebrations.  

 At one point, the DVO (Bogor) changed the criteria for classifying small-scale farms. The 

enumerators therefore had to seek fresh instructions on the type of farms to be selected for 

interview. 

Figure 2 shows the locations of the farms involved in the study and the sites where other supply 

chain actors such as the traders and retailers were interviewed. Traders were found throughout the 

area. 

 

3.2 Characterization of supply chain actors and mitigation agents 

Backyard chicken producers 

A total of 24 backyard chicken producers were interviewed; a large proportion (79%, n = 19) of them 

were men. Their mean age was 46.5 (standard deviation [SD] 18.7) years with a maximum and 

minimum of 19 and 83, respectively. The mean duration over which the producers had been keeping 

chickens was 15.5 (SD 17.0) years, with minimum and maximum of 1 and 55 years. As one might 

expect, these data were skewed to the right as the median age was 9.5 years (with 10th and 90th 

percentiles of 1 and 40 years, respectively). Half of the producers interviewed generated their 

income from crop farming (Table 2).  Income described as ‘other’ in the table included sale of food 

or medicines and other private enterprises and taxi services (with motorcycle). The source of income 

was not significantly different between men and women (χ2 = 3.08, p = 0.54).   
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Figure 2. Map of the study area showing the location of the backyard, broiler and layer farms 

involved in the study and the sites where other supply chain actors were interviewed. 

 

 

Table 2. Source of income for the backyard chicken producers recruited for the study 

Source of income Frequency  

Number Percentage 

Crop farming  12 50.0 

Off-farm informal employment  5 20.8 

Livestock farming  3 12.5 

Other  3 12.5 

Poultry 1 4.2 

 

Slightly more than half of the respondents were heads of their households (n = 13). The rest were 

other members of household (n = 10), with the exception of one who was a worker. This was 

associated with gender since all of the men interviewed were heads of their households while 

women were considered to be other members of the household.   



Africa/Indonesia Team Working Paper 

 

 13 

A frequency distribution of the number of chickens kept by these backyard producers is shown in 

Figure 3. All of these producers kept indigenous chickens with a high proportion of them keeping <10 

chickens. The management systems observed could be classified into three; these include (i) 

chickens allowed to free range in the day but enclosed in a cage at night (n = 16), (ii) chickens kept 

under free-range system day and night (n = 4), and (iii) chickens kept in an enclosed area or cage day 

and night (n = 4). None of the producers kept cows, pigs, ducks, turkeys, geese or pigeons. Only four 

of them kept goats only, three kept sheep only and one kept both goats and sheep.  

 

Note: One respondent had 4000 chickens 

Figure 3. Frequency distribution of the number of chickens kept by the backyard chicken 

producers interviewed. 

 

The producers were asked to indicate the common uses of chickens and eggs at the time of the 

interview (November-December) as well as in the dry (June-September) and wet (November -March) 

seasons (transition periods not shown). The results, given in Figure 4, suggest that chickens were 

mostly sold or consumed at home in the wet season but allowed to breed in the dry season. There 

was no noticeable seasonal pattern in the uses of eggs.  

On the methods used for selling chickens, most producers (n = 22) indicated that they used traders. 

Six of these producers also indicated that they could sell their chickens directly to consumers. Only 

four of the producers took their chickens to the market with two of them using their own means of 

transportation (motorcycles). Chickens transported using motorcycles were often tied loosely while 

being transported. 

Broiler and layer producers 

Twenty-four broiler and 25 layer chicken producers were interviewed in the study. A large 

proportion (90%) of them were men; all of the women interviewed owned layer farms. The mean 

age of these producers was 41.9 (SD 10.0) years with minimum and maximum ages of 26 and 70 

years, respectively. The period over which the producers had been raising chickens was classified 

into three levels. These included less than five years (for 18% of the interviewees), between 5 to 10 
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years (for 35% of the interviewees) and over 10 years (for 47% of the producers). This did not vary 

significantly by production system (broiler versus layers: χ2 = 0.19, p = 0.91).  

 

 

Figure 4. Common uses of chickens and eggs by season. 

 

The number of chickens kept by the producers was classified into four classes. Only 8% of the 

producers kept less than 1000 birds, 41% kept 1000 to 5000 birds, 16% kept 5000 to 10,000 and 35% 

kept over 10,000 birds. This distribution was not significantly different between layer and broiler 

production systems (χ2 = 2.2, p = 0.53). The type of chickens kept was also not significantly different 

between the production systems (χ2 = 1.12, p = 0.57). A slight majority (53%) of the producers kept 

exotic breeds, about a third (35%) kept indigenous breeds while a small proportion (12%) indicated 

that they did not know the type of species kept. Most of the producers (73%) did not have their own 

means of transporting poultry. A majority of them (92%) indicated that a special permit was not 

required for transporting chickens.  

The enumerators evaluated the materials used to construct poultry housing. In a majority of the 

premises (76%), materials such as asbestos, clay tiles or straws had been used for roofing. A small 

proportion of them had been roofed with iron sheets or plastic material (23%) or wood or bamboo 

stems (2%) and the walls were made of wire mesh (41%) or bamboo stems (39%). Materials used to 

make the floors included cement (27%), bamboo stems (35%) or soil (39%).  

Traders 

A total of 79 traders were interviewed. A large majority of them (67 of 79) comprised collectors who 

obtained chickens directly from producers. Their distribution by supply chain was roughly uniform as 

25 of them were classified into the broiler chicken supply chain, 30 belonged to the backyard poultry 

supply chain, while the other 24 were classified into the layer chicken (spent layer) supply chain. 

Their average age was 41.8 (SD 12.2) years with maximum and minimum ages of 17 and 85 years, 

respectively. Most (79%) indicated that chicken trade was their main source of income, a 
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characteristic that did not significantly vary with the supply chain considered (χ2 = 0.68, p = 0.71). 

The mean length of time that the traders had been marketing chickens was 11.3 (SD 8.2) years. A 

large proportion (94%) were men.  

The mean number of broilers, indigenous and layer chickens that the traders handled in a day were 

541 (standard error [SE] 115.5), 17.8 (SE 3.6) and 229.2 (SE 96.0), respectively. When asked how they 

kept their chicken stocks at the market, a majority (61%) of the traders reported that they used 

baskets or cages, while roughly a third (32%) reported that they enclosed the chickens in a fenced 

pen. The others either tied their chickens (4%) or enclosed them in a room (3%) in the market. The 

main clients for the traders were individual customers (75%). The other clients included retailers at 

the market (17%) and other traders and clients (8%). On the means of transportation, 80% of the 

traders indicated that they used their own vehicles or motorcycles. A very small proportion of them 

(5%) rented transport or used other means of transportation (8%). Only 5% of the traders who had 

their own transport could offer transportation services to other traders. Most of the traders (82%) 

transported their chickens in plastic or other types of cages while only 17% tied and piled their 

stocks loosely. A large number of traders (60 out of 79) said that no special permit was required for 

marketing chickens.    

Implementing agents 

The implementing agents interviewed (n = 32) included community leaders such as village heads (n = 

10), technical personnel from the veterinary department (n = 8), participatory disease surveillance 

and response staff (n = 4), community vaccinators (n = 4), community leaders (n = 3) and others such 

as communication coordinators (n = 3).  Eighty-two percent of these agents were men. Their roles 

regarding HPAI control are summarized in Table 3.  

 

Table 3. The number of mitigation implementing agents stratified by their responsibilities in 

HPAI control (n=32) 

Role Number of agents implementing the activity 

Analysis and policy formulation 3 

Coordination and information sharing 27 

Deployment of preventive services 25 

Training activities 14 

Deployment of response services 16 

 

Most of the agents (29 out of 32) were responsible for more than one activity; therefore, the 

categories listed in Table 3 are not mutually exclusive. A majority of agents (70%) had been 

implementing their respective activities for more than two years while 9% had been doing so for one 

to two years and 21% under one year.  
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3.3 Analysis of Likert-scale data 

The first step of analysis of the Likert-scale data involved global ANOVA testing of mitigation 

measure, supply chain, supply chain actor and socio-economic factors as independent factors.   

Mitigation measures  

Table 4 gives an ordered ranking of the mitigation measures considered based on their overall mean 

scores with and without the traders. Traders were not expected to vaccinate their chickens; 

therefore, as mentioned before, they were not asked any questions regarding vaccination. To 

facilitate comparison, mean scores are therefore reported that include and exclude traders.  

In an analysis of all actors and agents, biosecurity displayed a significantly higher mean alignment 

score than all the other mitigation measures whether or not traders are included in the analysis. 

When mitigation agents were considered alone, the scores for reporting and culling with 

compensation appear at the higher end of the range, though not significantly higher than those for 

biosecurity and vaccination. For value chain actors, culling with compensation had a significantly 

lower mean score than those of the other mitigation measures, but only when traders are included 

in the analysis. Movement control had the lowest alignment score for mitigation agents.  

Table 4.  Mean score for each mitigation measure with and without traders 

Mitigation 

measure 

Value Chain Actors 
Mitigation 

agents 

All Actors and Agents 

Including 

traders 

Excluding 

traders 

Including 

traders 

Excluding 

traders 

Biosecurity  3.46 3.56 3.39x 3.44 3.51 

Vaccination  3.30 *,x 3.30y 3.38x  3.33 *,x 3.33y 

Movement control  3.23x 3.28y 3.02 3.21x 3.22x,y 

Reporting  3.14x 3.17x,y 3.49x 3.20x 3.27x,y 

Culling with 

compensation 

 2.93 3.03x 3.43x 3.02 3.16x 

Results on ANOVA 

test 

F= 40.15;  

p < 0.001 

F= 19.00;  

p < 0.001 

F= 5.33;  

p < 0.001 

F= 30.11; 

p < 0.001 

F = 12.15; 

p < 0.001 

*Traders were not asked about vaccination, so this score does not include traders. 

Reading down columns, mean scores sharing the same superscript x are not statistically different at α = 0.05/n (where n = 

number of comparisons; Bonferroni correction). 

  

Supply chain actors  

A simple ranking was also made for the categories of actors based on their mean scores, but in this 

case the analysis was done with and without vaccination since as explained above, traders were not 

interviewed about vaccination (Table 5). The results show that traders and sector 4 backyard chicken 

producers have significantly lower mean scores than those of the sector 3 layer and broiler chicken 

producers when all the mitigation measures are considered. When vaccination is excluded, only the 

mean score for traders is significantly lower than those for the sector 3 producers.  
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Table 5.  Mean score for supply chain actors with and without vaccination 

Supply chain actors Mean score 

With vaccination Without vaccination 

Broiler chicken producers 3.37x 3.31x 

Layer chicken producers 3.35x 3.29x 

Implementing agents 3.37x,y 3.37x,y 

Traders 3.13y 3.13y 

Backyard chicken producers 3.08y 3.18x,y 

Results on ANOVA test F= 10.20; p < 0.001 F = 4.33; p < 0.04 

Mean scores (down columns) sharing the same superscript x or y are not statistically different α = 0.05/n (where n = 

number of comparisons; Bonferroni correction) 

 
   

Socio-economic factors  

The overall mean scores across all actors for the questions grouped by type of socio-economic factor 

– incentives, practices and capacities – are 3.35, 3.21 and 3.11, respectively. The mean score for 

incentives is significantly higher than those for practices and capacities, though the magnitude of the 

differences is not very large.  

Supply chain 

The mean score for a given supply chain was derived by taking the mean of the average scores of all 

the actors interviewed as part of that supply chain (excluding mitigation agents). Analysis of these 

scores indicates that the mean scores for the layer and broiler chicken supply chains (tied at 3.27) 

are significantly higher than that of backyard chicken supply chains (3.05; p < 0.001).  

3.4  Analyzing mean scores of each mitigation measure by supply chain, actor 

and socio-economic factor 

Biosecurity  

Chain-level analysis 

In terms of alignment with biosecurity measures to improve control of HPAI, broiler and layer supply 

chains display significantly higher overall mean scores than that of the backyard chicken supply 

chains. The mean scores for broiler and layer supply chains are not significantly different. In general, 

all of the supply chains have significantly lower mean scores related to their capacity to adopt 

biosecurity compared to alignment with the incentives they face to do so, and more especially with 

their current practices (Table 6). The interaction between the fixed effects for chain and factor was 

significant.  
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Table 6. Mean scores for biosecurity by supply chain and socio-economic factor 

Supply Chain Practice 

Score 

Incentive 

Score 

Capacity 

Score 

Overall  

Mean Score 

F-test Statistic  

p value 

Backyard chicken 3.57 a,x 3.40 a,x 2.72 3.23  

Broiler chicken 4.01 a,x 3.70 a,x 3.21 x 3.64 x  

Layer chicken 3.76 a,x 3.67 a,x 3.14 x 3.53 x  

Mean score 3.77 3.59 3.02 3.46  69.61 

 <0.001 

F-test Statistic 

p value 

   16.82 

<0.001 

 16.67* 

 <0.001 

Mean scores (across rows or down columns) sharing the same superscript a (rows) or x (columns) are not statistically 

different α = 0.05/n (where n = number of comparisons; Bonferroni correction). 

*F-test Statistic for interaction between supply chain and socio-economic factor 

   

Actor-level analysis 

Analyzing these scores further by actor (Table 7) indicates that backyard chicken producers and 

traders have mean alignment scores significantly lower than those for the sector 3 producers, 

explained mainly by differences in capacities.  

When asked to give reasons for lack of willingness or ability to implement biosecurity measures, a 

large proportion of backyard chicken producers (49%, n = 12) and traders (58%, n = 43) said that 

they do not have enough space or money to purchase feed and facilities such as cages and crates. 

Traders further said that they don’t routinely use disinfectants because they are expensive (43%, n = 

32), do not have adequate knowledge on how to use them (15%, n = 11) and that it was impractical 

to use them (9%, n = 7). Conversely, 71% (n = 17) of small-scale broiler and 60% (n = 15) of layer 

chicken producers said that they implement biosecurity measures to prevent disease outbreaks.  

Table 7. Mean score for biosecurity by supply chain actor and socio-economic factor 

Supply chain actor Practice 

Score 

Incentive 

Score 

Capacity 

Score 

Overall  

Mean 

Score 

F-test 

Statistic 

p value 

Backyard producer  3.73a,x  3.49a,x  2.81y  3.34y  

Broiler chicken producer  3.93b,x  3.79a,b,x  3.40a,x  3.71x  

Layer chicken producer  3.78a,x  3.78a,x  3.36a,x  3.64x  

Trader   3.74a,x  3.49a,x  2.86y  3.36y  

Implementing agent  3.25a,x  3.26a,x  3.65a,x,y  3.39x,y  

Overall mean score  3.68a,x  3.53a,x  3.13   3.45 
 70.12 

  <0.001 

F-test Statistic  

p value 

    8.17 

 <0.001 

 13.63* 

 <0.001 

Mean scores (across rows or down columns) sharing the same superscript a, b (rows) or x, y (columns) are not statistically 
different α = 0.05/n (where n = number of comparisons; Bonferroni correction). 
*F-test Statistic for interaction between supply chain actor and socio-economic factor 
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Reporting 

Chain-level analysis 

For disease reporting, no significant differences in the overall mean alignment score are found 

across the supply chains. The aggregate mean score for alignment with existing practices, however, 

is significantly lower than those for incentives and capacities (Table 8).  

Table 8. Mean alignment score for reporting by supply chain and socio-economic factor 

Supply Chain Practice 

Score 

Incentive 

Score 

Capacity 

Score 

Overall   

Mean 

Score 

F-test 

Statistic 

p value 

Backyard chicken  2.73x  3.19a,x 3.15a,x  3.03x  

Broiler chicken  2.60x  3.53a,x 3.38a,x  3.17x  

Layer chicken  2.80a,x  3.52x 3.38a,x  3.24x  

Overall mean score  2.72  3.41a  3.30a,x  3.14 
 67.39 

  <0.001 

F-test Statistic 

P value 

    2.83 

  0.07 

 2.58* 

 0.04 

Mean scores (across rows or down columns) sharing the same superscript a (rows) or x (columns) are not statistically 

different α = 0.05/n (where n = number of comparisons; Bonferroni correction).  

*F-test Statistic for interaction between supply chain actor and socio-economic factor 

 
Actor-level analysis 
  

An analysis of the scores by supply chain actor (Table 9) indicates little variation in alignment with 
reporting requirements. It is only with respect to practices that implementing agents display 
significantly higher alignment than layer producers.  
 

Table 9. Mean alignment score for reporting by supply chain actor and socio-economic factor 

Actor 
Practice 

Score 

Incentive 

Score 

Capacity 

Score 

Overall 

Mean 

Score 

F-test 

Statistic p 

value 

Backyard chicken producer 2.76a,x,y 3.07a,x 3.13a,x 3.08x  

Broiler chicken producer 2.58x,y 3.65a,x 3.59a,x 3.37x  

Layer chicken producer 2.64y 3.60a,x 3.50a,x 3.33x  

Trader 2.77x,y 3.39a,x 3.21a,x 3.12x  

Implementing agent 3.67a,x 3.55a, x 3.25a,x 3.34x  

Overall mean score 2.88 3.44a 3.29a 3.20 69.17 

<0.001 

F-test Statistic 

p value 

   2.46 

0.07 

3.44* 

0.003 

Mean scores (across rows or down columns) sharing the same superscript a (rows) or x, y (columns) are not statistically 

different α = 0.05/n (where n = number of comparisons; Bonferroni correction). 

*F-test Statistic for interaction between supply chain actor and socio-economic factor 

 



Pro-Poor HPAI Risk Reduction 

 

 20 

Most backyard chicken producers (71%, n=17) said that they would be willing to report to prevent or 

control HPAI outbreaks. Reasons given by backyard chicken producers for not being willing to report 

included: (i) ownership of only few chickens, (ii) lack of knowledge on how to report, (iii) lack of 

follow-up by the authorities, and (iv) poor knowledge on diseases. The implementing agents are the 

only ones that have higher mean scores for practices than for incentives and capacities. The agents 

are willing and able to conduct surveillance because they regard reporting as being their job (33%, 

n=11) and are more interested in preventing or controlling HPAI outbreaks (30%, n = 10), among 

other reasons. Slightly over 60% of small-scale broiler and layer chicken producers said that they 

report voluntarily sicknesses or mortalities in their flocks or those of other producers to prevent or 

control the disease.  

Movement control 

Chain-level analysis 

There are no significant differences in the overall mean alignment scores for movement controls by 

supply chain (Table 10). The only significant difference occurs between mean scores with respect to 

capacity for being able to comply with movement controls, with backyard chains being significantly 

more aligned than broiler chains. In general, the smallholder supply chains display an aggregate 

mean alignment score for capacities that is significantly lower than those for practices and 

incentives. The mean scores for practices and incentives were comparable.  

Table 10. Mean score for movement control by supply chain and socio-economic factor 

Supply Chain Practice 

Score 

Incentive 

Score 

Capacity 

Score 

Overall      

Mean 

Score 

F-test 

Statistic 

p value 

Backyard chicken  3.22a,x 3.14a,x 3.33a,x 3.23 x  

Broiler chicken 3.24a,x 3.41a,x 2.90y 3.18 x  

Layer chicken 3.59a,x 3.32a,x 2.92x,y 3.28 x  

Overall mean score 3.35a 3.27a 3.03 3.23 11.07 

 <0.001 

F-test Statistic 

p value 

   1.03 

0.35 

9.17* 

<0.001 

Mean scores (across rows or down columns) sharing the same superscript a (rows) or x, y (columns) are not statistically 

different α = 0.05/n (where n = number of comparisons; Bonferroni correction).  

*F-test Statistic for interaction between supply chain actor and socio-economic factor. 

 
Actor-level analysis 
 

Analyzing these scores by actor (Table 11) indicates that backyard chicken producers are the most 

aligned with movement control compared to other actors (though not significantly different from 

that of layer producers). Implementing agents display the weakest alignment, followed by broiler 

chicken producers and traders. Capacity to comply is considered highest among backyard producers 

and lowest among the sector 3 producers, whereas the opposite is true with respect to practices: 

current practices of sector 3 producers score highest and those of backyard producers lowest.  
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Targeting enhanced capacity is a potential entry point for improving the effectiveness of movement 

controls because traders and broiler farmers are the ones that move their products more frequently 

and across wider areas than other actors. In fact, a large proportion of the actors (86%, [n = 18] of 

the small-scale broiler chicken producers, 80% [n = 20] of the small-scale layer chicken producers, 

79% [n=19] of the backyard chicken producers and 83% [n = 64] of traders) indicated they would be 

willing to implement movement control to (i) prevent or control HPAI, (ii) comply with regulations, 

or (iii) avoid being victimized by the authorities for violating movement regulations. The fear of 

incurring losses, especially at a time when live birds are due for sale, is the main reason given by 

small-scale layer (71%, n = 17) and broiler producers (63%, n = 14) for being unable or unwilling to 

implement movement controls.   

 

Table 11. Mean score for movement control by supply chain actor and socio-economic factor 

Actor Practice 

Score 

Incentive 

Score 

Capacity 

Score 

Overall 

Mean 

Score 

F-test 

Statistic 

p value 

Backyard chicken producer 3.31a,x,y 3.14a 3.86 3.44x  

Broiler producer 3.59y,z 3.16 2.66y 3.14y  

Layer producer 3.95z 3.22 2.63y 3.27x,y  

Trader 3.10a,x 3.39 3.08a,x 3.19y  

Implementing agent - 3.19 2.86x,y 3.02  

Overall mean score i  3.35a  3.27a  3.03  3.21 14.38 

<0.001 

F-test Statistic 

p value 

    4.83 

 <0.001 

25.87* 

<0.001 

i
 Column totals exclude mitigation agents average scores.  
Mean scores (across rows or down columns) sharing the same superscript a (rows) or x, y or z (columns) are not statistically 

different α = 0.05/n (where n = number of comparisons; Bonferroni correction).  

*F-test Statistic for interaction between supply chain actor and socio-economic factor. 

 

 

Culling and compensation 

Chain-level analysis 

For culling and compensation measures there is again no significant variation between the mean 

scores across supply chains (Table 12). Overall, though, incentives across the smallholder-based 

supply chains are significantly more aligned with culling and compensation than those for practices 

and capacities.  
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Table 12. Mean score for culling and compensation by supply chain and socio-economic factor 

Supply Chain Practice 

Score 

Incentive 

Score 

Capacity 

Score 

Overall 

Mean 

Score 

F-test 

Statistic 

p value 

Backyard chicken  2.67b,x  3.05a,x  2.87a,b,x 2.86x  

Broiler chicken  2.85a,x  3.40x  2.63a,x 2.96x  

Layer chicken  2.90a,b,x  3.24b,x  2.80a,x 2.98x  

Overall mean score  2.95a  3.24  2.86a 2.93 31.69 

<0.001 

F-test Statistic 

p value 

   1.19 

0.31 

4.11* 

0.003 

Mean scores (across rows or down columns) sharing the same superscript a, b (rows) or x (columns) are not statistically 

different α = 0.05/n (where n = number of comparisons; Bonferroni correction).  

*F-test Statistic for interaction between supply chain actor and socio-economic factor 

 
Actor-level analysis 
 

Traders appear to be the least aligned with culling and compensation although the difference 

between their mean score and those of other actors is not statistically significant (Table 13). 

Consistent with the aggregate pattern, the alignment scores for practices and capacities of traders 

are significantly lower that for their incentives. Most of the traders (78%, n = 62) are not willing or 

unable to implement culling because they fear losing their stock and, therefore, their main source of 

livelihoods. A few of them (8%, n = 6) said that compensation is either provided late or is insufficient 

to cover the cost of replenishing their stock. All actors indicated that they are willing to implement 

culling and compensation to prevent disease and to avoid violating regulations on culling. Other 

reasons given include (i) the disease does not have a cure, (ii) to comply with community pressure 

and (iii) to protect the environment.  

Table 13. Mean score for culling and compensation by supply chain actor and socio-economic 

factor 

Actor Practice 

Score 

Incentive 

Score 

Capacity 

Score 

Overall 

Mean 

Score 

F-test 

Statistic 

p value 

Backyard chicken producer 2.76 a,x 3.10a,x 3.04a,x 2.97x  

Broiler chicken producer 3.14a,b,x 3.48b,x 2.73a,x 3.11x  

Layer chicken producer 3.06a,b,x 3.30b,x 2.70a,x 3.02x  

Trader 2.64a,x 3.17x 2.73a,x 2.84x  

Implementing agent 3.67a,x 3.33a,x 3.28a,x 3.43x  

Overall mean score 3.14a 3.48 2.73a 3.02 31.69 

<0.001 

F-test Statistic  

p value 

   2.56 

0.06 

5.46* 

<0.001 

Mean scores (across rows or down columns) sharing the same superscript a, b (rows) or x (columns) are not statistically 

different α = 0.05/n (where n = number of comparisons; Bonferroni correction). 

*F-test Statistic for interaction between supply chain actor and socio-economic factor. 
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Vaccination  

Since vaccination is only applied on-farm, results at producer level represent the overall supply 

chain. Backyard chicken producers are significantly less aligned for vaccination than the sector 3 

producers (Table 14). Although incentives for backyard producers to vaccinate are high, this control 

measure is only partially aligned with their capacities and strongly inconsistent with their current 

practices. Incentives for broiler and layer chicken producers are very strongly aligned with 

vaccination, significantly higher than those for implementing agents; their overall mean scores are 

not significantly different, however. Implementing vaccination with backyard chicken producers 

therefore may not be as successful as with broiler or layer farms. All small-scale broiler producers 

interviewed and 92% (n = 22) of the layer producers said that they vaccinate their chickens to 

prevent disease outbreaks. A similar motivation was given by 71% (n = 17) of backyard chicken 

producers. However, 70% (n = 14) and 65% (n = 15) of small-scale broiler and layer chicken 

producers, respectively, observed that vaccination is costly for some of the producers to use it 

routinely. The reasons given by backyard chicken for their low level of utilization of vaccines include: 

(i) vaccines are expensive, (ii) they lack expertise on how to administer them, (iii) they own few 

chickens, (iv) they don’t get much benefits from vaccination, (v) they experience post-vaccination 

mortalities, and (vi) they rely on traditional medicines to treat or control diseases.  

Table 14. Mean score for vaccination by supply chain actor and socio-economic factor 

Actor 
Practice 

Score 

Incentive 

Score 

Capacity 

Score 

Overall 

Mean 

Score 

F-test 

Statistic 

p value 

Backyard chicken producer 1.74 3.64x,y 2.61x 2.67x  

Broiler chicken producer 3.37a,b,x 4.07a,y 3.45a,b,y 3.62y  

Layer chicken producer 3.42a,b,x 4.03b,y 3.29a,y 3.58y  

Implementing agent 3.71a,x 3.00x 3.43a,x,y 3.38x,y  

Overall mean score 3.12a,b 3.63a 3.23a,b 3.32 22.5 

 <0.001 

F-test Statistic  

p value 

   28.66 

<0.001 

24.36* 

<0.001 

Mean scores (across rows or down columns) sharing the same superscript a, b (rows) or x, y (columns) are not statistically 

different α = 0.05/n (where n = number of comparisons; Bonferroni correction). 

*F-test Statistic for interaction between supply chain actor and socio-economic factor 

  

 

Comparing different actors’ perceptions of alignment 

All of the results discussed so far are based on respondents evaluating their own alignment with 

control measures. As an attempt to triangulate this self-reporting, all respondents were asked to 

evaluate the Likert statements regarding the alignment of implementing agents with effective 

implementation of movement controls. The set of Likert statements was not exactly the same for 

each actor because it was felt that certain statements would be difficult for some types of actors to 

evaluate, but the same general issues were covered. The results are reported in Table 15. The 

mitigation agents evaluated themselves as having slightly less overall alignment with implementing 
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movement controls on average compared to how value chain actors perceived the agents’ 

alignment; this difference was significant (p = 0.04). The value chain actors consistently rated the 

capacity of the mitigation agents to be moderately aligned with the control measure, while the 

agents evaluated their capacity to be poorly aligned. The opposite pattern was found for incentives, 

with agents scoring the incentives they face as moderately aligned with movement controls, while 

the value chain actors generally scored the alignment as being weaker.  

Table 15. Mean scores for the alignment of mitigation agents with implementation of 

movement control as perceived by different actor categories 

As perceived by : 
Incentive 

Score 

Capacity 

Score 

Overall Mean 

Score 

Mitigation agents (self) 3.19a,x 2.86y 3.02y 

Broiler chicken producer 3.21a,x 3.48x 3.35x 

Layer chicken producer 3.07a,x 3.39a,x,z 3.23x,y 

Trader 3.09a,x 3.11a,y,z 3.10y 

Backyard chicken producer 2.82x 3.32x,z 3.05y 

Mean for value chain actors 3.06 3.24 3.15 

F-test Statistic 

p value 

  4.41 

0.002 

Mean scores (across rows or down columns) sharing the same superscript a (rows) or x, y or z (columns) are not statistically 

different α = 0.05/n (where n = number of comparisons; Bonferroni correction).  

When asked to give reasons why implementing agents would want or be able to implement 

movement controls well, 58% (n=14) of backyard chicken producers, 79% (n = 19) of small-scale 

layer chicken producers, 60% (n = 15) of small-scale layer producers and 60% (n = 44) of traders said 

that it was the work of the agents to implement and supervise movement controls.  A few other 

actors said that the agents earned extra income from the work, were interested in controlling the 

disease so as to avoid blame, and were more interested in enforcing movement control regulations. 

The reasons given by the actors indicating why mitigation agents were not willing or able to 

implement the measure included irresponsibility, lack of funds, lack of internal communication, 

working over too large an area, lack of training and lack of facilities, like vehicles. The mitigation 

agents, on their part, indicated that they would implement movement controls well because it was 

their work to do so (41%, n = 13) and that they were interested in controlling the disease (38%, n = 

12). However, they also listed some of the challenges they faced in the implementation of 

movement controls as irresponsibility, too much work to do, lack of qualified staff, and lack of funds 

and facilities.  

Similarly, mitigation agents were asked their perception of how sector 3 farmers’ characteristics 

align with movement controls. In this case, the overall mean score between the producers and 

mitigation agents do not differ significantly (3.22 versus 3.20; t = -0.22; p = 0.82); the opinion of the 

mitigation agents therefore matches quite closely the self-evaluation by the sector 3 producers 

(Table 16). A large proportion of mitigation agents said that sector 3 producers were willing to 

implement movement controls to prevent disease (39%, n = 12) as most of them fear losses resulting 

from disease outbreaks. When asked about the reasons that could make such farmers not 

implement movement controls willingly, 64% (n = 18) of the agents indicated that the producers 

feared losses from not selling birds ready for market.  
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Table 16. Mean scores for the alignment of sector 3 producers with implementation of 

movement control, self-evaluation and as perceived by implementing agents 

As perceived by : 
Practice 

Score 

Incentive 

Score 

Capacity 

Score 

Overall 

Mean 

score 

F-test 

Statistic 

p value 

Mitigation agents  3.56x 3.26 2.85 3.22  

Broiler chicken producer (self) 3.59x 3.16 2.66 3.14  

Layer chicken producer (self) 3.95x 3.22 2.63 3.27  

Overall mean score for sector 

3 producers 

3.77 3.19 2.64 3.20 57.26 

<0.001 

F-test Statistic 

p value 

   0.66 

0.52 

 

Mean scores (across rows or down columns) sharing the same superscript a (rows) or x (columns) are not statistically 
different α = 0.05/n (where n = number of comparisons; Bonferroni correction).  

  

Residual analysis 

Figure 5 shows the results of the residual analysis conducted to assess whether assumptions of 

normality and heteroscedasticity were met before a REML model was applied to the data. It is often 

the case that data collected through Likert scales do not follow this assumption especially when 

analysed as Likert items (Clason and Dormody 1994; Wu 2007). This figure however shows that most 

of the residuals were uniformly distributed within +2 (difference between observed and predicted 

Likert scale scores) for all fitted values. Given that no patterns are evident, it was assumed that the 

mean scores had a normal distribution with uniform variance at all factor levels considered.   

 

 

Figure 5. Scatter plot of deviance residuals against predicted mean score generated from a 

model with mitigation measures as the only independent effect 
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4. Discussion 

4.1 Evaluating the approach 

The difficulties faced by the Government of Indonesia in controlling HPAI can be attributed to a 

combination of: (i) uncertainty about the epidemiology of the disease and whether the selected 

measures are technically optimal; (ii) constrained capacity to implement control; and (iii) variable 

compliance by the relevant actors, mainly in the poultry sector. The present study addresses the last 

point. Previous work in this area has generally approached the issue of compliance indirectly by 

considering the relative importance of HPAI to farm families in terms of the types of impact it has on 

their livelihoods. The FAO/University of Berkeley component of the Pro-poor HPAI Risk Reduction 

Project has also been studying whether consumer demand for quality could be used to create 

incentives for investment in bio-secure production and marketing systems (Ifft et al. 2007). 

Otherwise, attempts to improve compliance with HPAI control have tended to be ad hoc and 

reactive, relying mainly on anecdotes and reasoning based on intuition and experience. 

The present study seeks to provide a more objective and systematic approach for assessing 

compliance and how it affects control. The approach posits that actors’ willingness to comply 

depends fundamentally on the alignment of control measures with the actors’ capacity to comply, 

their current practices, and incentives they face. Examples of how these three characteristics relate 

to specific control measures were presented in Table 1, in which each characteristic is represented 

as having several different dimensions, such as capacity being associated with aspects of financial, 

human, physical and social capital. An index was then derived for each of the three characteristics by 

asking a sample of actors a series of questions about the various dimensions using a Likert scale 

format. The answers were ordered such that a high score would indicate strong alignment with the 

control measure and a low score, weak alignment. The index provides a quantitative measure that 

can be compared statistically across actors, supply chains, types of characteristic and control 

measures. It could therefore be used to evaluate the feasibility of specific control measures from a 

compliance perspective and identify potential compliance fail-points. 

The Likert scale methodology applied in this study has been widely used in marketing research to 

measure attitudes, images and opinions (Albaum 1997; Wu 2007). In this study, a five-point scale 

comprising both one-dimensional choices (e.g. always to never and likely to unlikely) and bipolar 

choices (e.g. strongly agree to strongly disagree) was found to be appropriate. There is an ongoing 

debate in the Likert scale literature about the impact of the number of choices used on the accuracy 

of information obtained: an odd number of choices is thought to allow interviewees to sit on the 

fence, whereas an even number forces the respondents to make a decision 

(http://changingminds.org/explanations/research/measurement/likert_scale.htm); we settled on 5 

choices. 

Though intuitively appealing, the approach presented several challenges during data collection and 

analysis. First was identifying an appropriate set of indicators of capacity, incentives and practices 

relevant to each control measure, and translating these into appropriately worded questions. The 

indicators listed in Table 1 and their corresponding Likert questions were derived through 

consultations with international and local experts, but may not be exhaustive. Second, ensuring that 

http://changingminds.org/explanations/research/measurement/likert_scale.htm
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the careful wording and interpretation of the Likert statements was maintained through translation 

into Bahasa and when presented by enumerators proved difficult; it is not clear that the data 

collected consistently and faithfully match the original design of the instrument despite measures to 

ensure quality control. 

Third, the choice of supply chains as the unit of analysis introduced additional complexity. This 

choice reflects the recent interest in combining value chain and risk assessment frameworks to 

identify suspected high risk points (see, for example, Taylor et al. 2008; McLeod et al. 2009). In some 

cases, supply chains are fairly constant with transactions being repeated regularly with the same 

actors; however, in other cases, such as those originating from backyard systems, the supply chains 

can be highly variable over time and space, with the actors much more difficult to trace. Tracing 

supply chains and their associated actors for interview relied heavily on decision making in the field 

by the data collection teams. Sources of potential bias associated with such a sampling strategy 

merits more evaluation.  

Turning to the analysis, three issues emerged. First, the number of Likert scale items varied across 

the different categories, and this unbalanced design meant that care had to be taken to understand 

when summative Likert scales could be used versus mean scores. A second issue related to 

clustering of Likert scores. As can be seen by scanning the various results presented in the preceding 

section, most mean Likert scores fell between 3.0 and 3.6 and lie roughly in the middle of the 1-to-5 

Likert scale. It is not clear to what degree this reflects a natural tendency of respondents to avoid 

extreme values, possibly as a type of politeness bias. It may also reflect long and mixed experience 

that the actors have had with HPAI control in Indonesia. Such clustering may limit the differentiating 

power of the analysis; quite a few statistically significant differences were detected nonetheless. 

Finally, while the statistical analysis of the mean Likert scores allows us to draw conclusions about 

the relative alignment across different categories—e.g. small-scale commercial farmers being more 

strongly aligned with biosecurity measures than backyard farmers—it is more difficult to judge 

whether the difference between the two groups is in fact small or large, as well as the absolute 

degree of alignment: can we conclude that small-scale commercial farmers are on average weakly or 

strongly aligned with biosecurity measures? The clustering of mean scores within a relatively small 

range in the middle of the scale would suggest that alignment is generally moderate, and that the 

differences between categories are in fact modest. 

In each case, the survey instrument focused on respondents evaluating alignment within their own 

category of actors or agents, so the scores are based on self-evaluation. The instrument also 

included one triangulation exercise in which the respondent was asked to evaluate a different actor 

or agent category. In the case of mitigation agents assessing the alignment of sector 3 producers 

with movement controls, the self and third-party evaluations match closely; in the other case of 

value chain actors assessing the alignment of mitigation agents in implementing movement controls, 

the third-party evaluation varied significantly from the self-evaluation. Who is doing the evaluation 

may therefore make a difference. 

Despite these caveats, the patterns emerging from the analysis appear reasonable and generally 

consistent with conventional wisdom about rates of compliance across the different categories. The 

approach is being applied as well in the four project study countries in Africa, which will provide 

evidence of its robustness.  
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4.2 Implications for policy 

The analysis has generated a series of tables that compare alignment indexes across a variety of 

categories: mitigation measures, supply chains, actors, and characteristic (capacity, incentives, 

practices). These results provide the basis for addressing two key questions.  

Which mitigation measures are likely to enjoy better compliance and therefore achieve the 

expected technical effectiveness? 

For a mitigation measure to be successful, it should be effectively implemented across all value 

chains and all actors within the poultry sector. Table 4 reports the estimated index for each measure 

across the principal sector 3 and sector 4 production and marketing systems, and indicates that 

biosecurity is the measure most aligned with the characteristics that influence value chain actors’ 

willingness to comply and so most likely to meet with general acceptance. Culling and compensation, 

on the other hand, is the least aligned, and so would be expected to meet with the most resistance, 

putting into question whether it would effectively control HPAI. Note, though, that the difference 

between the highest (biosecurity: 3.46) and lowest (culling and compensation: 2.93) mean alignment 

scores represents only 13% of the full 4 unit Likert scale (from 1.0 to 5.0), so while statistically 

significant, is actually small in absolute terms. However, given the tendency of scores to cluster 

towards the middle of the scale as noted above, this difference may be nonetheless sufficiently large 

to be meaningful for drawing implications for policy formulation. These findings also concur with 

anecdotal reports of poultry being hidden from culling operations, whereas actors are not against 

biosecurity measures as such. Among implementing agents, movement control is the least aligned 

with their willingness and ability to implement control, putting into question the effectiveness of this 

control measure in addition to culling. 

For each control measure, where do potential compliance fail-points appear to lie and how might 

they be addressed? 

By reviewing the scores by individual mitigation measure and how they vary by supply chain, actor 

and type of characteristic, more insight can be gained as to the where within the poultry sector 

compliance may be expected to be problematic and why, and thus where to target interventions. 

Biosecurity: Farmers and traders in production and marketing systems for backyard chickens clearly 

emerge as the fail-point with respect to measures to improve biosecurity. In both cases, adoption of 

biosecurity measures do not appear to be constrained by non-alignment with incentives or existing 

practices, but rather by particularly weak inherent capacity. Though not as dramatic, a similar 

pattern is found for small-scale commercial broiler and layer farmers. These findings suggest that 

compensating for the weak capacities of the chicken supply chain actors to implement biosecurity 

might increase the effectiveness of biosecurity measures in HPAI control. Capacity in this context 

was taken as relating mainly to access to information, financial, and human resources (Table 1). This 

would support the need for appropriate policies and actions targeted specifically to backyard 

farmers and kampong chicken traders and designed to improve their access to these resources, such 

as the public awareness campaigns already being implemented with support from FAO and the 

United States Agency for International Development, and possibly taking more advantage of the 

social networks connected to these actors, including local leaders and farmer and trader 
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organizations. It also needs to recognized, though, that uptake of improved biosecurity requires a 

significant financial and time investment by these actors, so additional actions should be envisaged 

that would evaluate and subsidize these investment costs as needed, not only at start up, but also 

for their continued application. In commercial systems, investments in biosecurity can often be 

justified in terms of efficiency returns they generate; such returns may not be as evident in backyard 

and informal trade systems, and so may justify public-good investment by the government. 

Programmes to deliver micro-credit and training would begin to address such constraints. FAO 

(2008) also observed that keepers of scavenging poultry cannot introduce effective biosecurity 

measures acting alone. They suggest that community-led initiatives are necessary, taking into 

consideration measures that such producers are willing to implement.  

On the public service side, there appears to be general alignment for supporting uptake of improved 

biosecurity by implementing agents. 

Vaccination: As noted by Capua and Marangon (2007), HPAI vaccination can be a powerful tool to 

support eradication programs by increasing the resistance of birds to field challenge and by reducing 

the amount and duration of virus shed in the environment. However, as with biosecurity, the 

backyard system emerges as the potential fail-point for successful implementation of vaccination. 

Backyard chick producers scored themselves high on incentives—they appreciate the role of 

vaccination in protecting their flocks and of others in their community—but they again report weak 

alignment with their capacity to take up vaccination, and in this case extremely weak alignment in 

terms of their current practices. Capacity refers to access to information and financial resources, 

with similar implications as discussed above for biosecurity. The particularly weak alignment with 

current practices reflects the very low usage of vaccination in backyard systems against common 

poultry diseases and the general acceptance and tolerance among backyard farmers of high 

mortality in their flocks. Farm families often keep backyard chickens as a minor household activity 

under traditional low-input, low-output systems, which by definition means little, if any, investment 

in improving their productivity, including paying for vaccination or making the effort required to 

participate in public vaccination campaigns. Low uptake of Newcastle Disease vaccination among 

sector 4 farmers is indicative. Changing this outlook implies a fundamental re-orientation of farmer 

attitudes and objectives regarding their backyard production systems. If significant vaccination 

coverage in sector 4 is an important component of a vaccination control strategy, then it will most 

likely need to rely almost entirely on public vaccination campaigns that minimize any contribution by 

the farmer, whether in cash or in-kind. 

Small-scale commercial broiler and layer farms are much more concerned with productivity, and 

they accordingly exhibit stronger alignment with vaccination; they are more likely to finance their 

own regular use of HPAI vaccines. Implementing agents also appear to be well aligned with the 

delivery of vaccination, though incentives to carry out vaccination score low. In this case, incentives 

were represented in the Likert questions as financial or as belief in the effectiveness of vaccination 

strategies to control the disease. Efforts to convince the relevant agents of the benefits of 

vaccination, as well as providing appropriately designed financial incentives, may be strategic in 

improving performance of vaccination delivery. 

Movement control:  Fail-points for compliance with movement control appear to lie primarily in 

poorly aligned capacity across the various actors, with the exception of backyard farmers. In the 
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survey instrument for value chain actors, capacity related mainly to the ability of producers and 

traders to survive the potential costs imposed by restrictions on moving chickens at the end of their 

normal holding cycle. This result suggests that attention may need to be given to either designing 

movement controls that still allow transport of chickens under certain conditions to avoid 

unreasonable or catastrophic losses, or providing adequate compensation in cash or in-kind (e.g. 

free provision of feed to movement-restricted farms and businesses). Compensation, if practiced, 

usually focuses on chickens that are destroyed, but does not consider the costs associated with 

maintaining live birds beyond their optimal sale date. Capacity of implementing agents also scored 

low. In this case, capacity considered available resources (human, financial, logistical) as well as 

institutional coordination. The low alignment score is consistent with the generally held view that 

veterinary services are under-resourced. 

Reporting:  The results indicate that the challenge in improving compliance with disease reporting 

lies in addressing the existing negative attitudes predominant among actors across the value chains 

under study that make them reluctant to share information when they observe suspected HPAI 

outbreaks in their own flocks or in those of other actors. Actions to envisage include campaigns—

some of which are already ongoing—to raise awareness with social marketing techniques targeting 

these specific attitudes to induce behaviour change, together with sufficiently severe penalties when 

failure to report can be established.  

Culling and compensation: Culling and compensation is the control measure least aligned with 

producer and trader willingness to comply across the three value chains under study. All actor 

categories consistently scored low with respect to their current practices and capacity. Current 

practices concern behaviour in avoiding participation in culls; additional investigation would be 

required to understand the source of this behaviour: is it fundamental or is it due to inadequate 

levels of compensation and bad experiences with previously implemented culls that can be 

addressed through smarter design? There are also questions about capacity focused on actor 

resilience to disruptions of their chicken-related income flows and delays in receiving compensation 

as noted by Sims and Narrod (2008). The results suggest that such resilience is low, and fair and 

timely compensation will therefore be critical if better compliance is to be achieved. 

Many of the insights on compliance outlined for each mitigation measure above have been evident 

to observers in Indonesia as HPAI policies and control efforts evolved since the beginning of the 

outbreak in 2003. Formulation of the National Strategic Work Plans for 2006-2008 and 2009-2011 

reflected the best knowledge at the time regarding potential compliance fail-points and strategies to 

address them, and with the support of donors, FAO, and other development agencies, the 

government continues to pilot innovative programs designed to address the fail-points within the 

poultry sector that continue to hamper effective control. The methodology and results presented 

here may offer a more systematic approach for assessing such fail-points ex-ante rather than waiting 

for experience to reveal them, and thereby improve the design and targeting of appropriate 

interventions to enhance compliance and effectiveness of HPAI control. 
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5. Key messages 

 

 The difficulties faced by Indonesia in controlling HPAI can be attributed to a combination of 
uncertainty about the epidemiology of the disease, resource and organizational constraints, 
and variable compliance by actors in the poultry sector. Compliance can be viewed as a 
function of the capacity of the actors, the incentives they face, and alignment with their 
current practices. Assessing these attributes among the various actors in the poultry sector 
can provide insights on potential fail-points for HPAI control measures. 
 

 In the Indonesian context, improving biosecurity is the control measure expected to enjoy 
the most compliance across the actors in chicken value chains originating in sectors 3 and 4. 
Culling and compensation appears to face the most difficulties in achieving sufficient 
compliance to ensure its effectiveness. 
 

 Potential fail-points for compliance with biosecurity and vaccination interventions lie mainly 
in the backyard chicken value chain among both producers and traders, mostly due to 
inherently weak capacity. Actions can be taken to address this constraint by improving 
access to informational, financial, and human resources through training, micro-credit, and 
subsidizing actor investment in uptake of these measures. 
 

 Vaccination against HPAI is inconsistent with current practices and attitudes of backyard 
chicken farmers that consider preventive vaccination against chicken diseases in backyard 
flocks as low priority or unneeded. Social marketing targeting this specific behaviour would 
enhance compliance. 
 

 Weak capacity among small-scale commercial chicken farmers and traders in terms of 
absorbing extra holding costs when movement controls are imposed create potential fail-
points for successful implementation of movement controls. Adjusting movement controls 
strategically, subsidizing or compensating for the extra costs incurred, or providing 
temporary financial cover should be considered to improve compliance. 
 

 Timely reporting of outbreaks by value chain actors is contrary to their current practices and 
attitudes. Social marketing of the benefits and need for timely reporting should be given 
high priority, while also devising appropriate penalties for failure to report. 
 

 The expected poor compliance with culling and compensation appears to be related to poor 
alignment with existing practices and attitudes among all categories of value chain actors, as 
well as to vulnerability to the consequent disruption of income. The reasons behind existing 
practices merit more investigation; resilience to income shocks can be addressed by 
attention to equity and timeliness in administration of compensation. 
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Annex 1. Agenda for planning meeting 

 

DFID HPAI project – Institutional analysis (mitigation and institutions) 

IPB Bogor, InterCAFE, 21st October 09 
(KAMPUS IPB BARANANG SIANG, Gedung Utama Lt. II Jl. Raya Pajajaran) 

 

Time Agenda 

9:00 - 10:30 

 

Opening by Director of InterCAFE/CMU (to be confirmed) 

Objectives for the meeting 

DFID Project – Overview 

Specific overview and objectives:  

Institutional analysis  

Mitigation activity 

10:30 - 10 :45  Tea/coffee Break 

10:45 - 12:30 Study design and logistics 

Institutional analysis  

Mitigation activity  

Selection of the study sites 

- Identification of farms and other actors 

12:30 - 13:30 Lunch break 

13:30 – 15:00 Study design and logistics continued (focusing on Mitigation activity) 

-Personal 

-Permissions 

-Handling of chicken delivered outside the district 

-Agreement on timelines and logistics (training, pre-testing) 

- others 

15:00 – 15:15 Tea/coffee Break 

15:15 – 16:30 Further discussions (if needed) 

16:30 Closing 

 

Participants: 

 

ILRI (2-3), InterCAFE team (excluding enumerators), Dinas Bogor (1-3 officials & 5-10 field 

officers, to be confirmed with Dinas) and CMU (1-3)  
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Annex 2. Time table for the enumerator training and pre-testing 

Mitigation activity – DFID HPAI project 

IPB Bogor, InterCAFE, 22nd to 27th October 09 
(KAMPUS IPB BARANANG SIANG, Gedung Utama Lt. II Jl. Raya Pajajaran) 

 

Thursday 22nd  Session 

9.00 – 10:15 Introductions and Objectives 

DFID Project – Overview 

Objectives of the mitigations work and following days 

10:15 – 10:30 Tea/coffee Break 

10:30 – 12:30 Study design of the mitigation study in general 

Specific topics to give more details: 

- selection of the study sites 
- identification of farms 
- identification of interviewees 
- administration of the questionnaires and use of colour scales 

Poultry supply chains – VC maps from the VCA 

Do’s and don’ts for good communication 

12:30 – 13:30 Lunch break 

13:30 – 15:00 Review/training (questionnaires) 

15:00 – 15:15 Tea/coffee Break 

15:15 – 17:00 Review/training (questionnaires) 

Friday, 23rd   

9:00 – 10.45 Review/training (questionnaires) 

10.45 – 11.00 Tea/coffee Break 

11.00- 13.00 Prayers and lunch break 

13.00 – 15.00 Review/training (questionnaires) or pre-testing* of questionnaires already  

15.00 – 15.15 Tea/coffee Break  

15.15 – 17.00 Review/training (questionnaires) or pre-testing* of questionnaires already  

Saturday, 24th  

9.00 – 17.00 Pre-testing* of questionnaires  

Monday, 26th  

9.00 – 17.00 Pre-testing* the questionnaires 

Tuesday, 27th   

9.00 – 15.00  Pre-testing* questionnaires  

16.00 - 18.00 Development of work plans and final review  

* At least 2 producers, 2 transporters, 2 traders, 2 retailers, 2 collectors to be visited during entire 

pre-testing 

 

Participants: 

ILRI (2-3), InterCAFE team (including 8 enumerators) and Dinas Bogor (1-2) (for pre-testing of 

questionnaires a field officer will join)  
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Annex 3. Enumerator manual for sector 3 producer questionnaire 

This questionnaire is intended for small-scale commercial producers of broilers and layer operations 

who usually keep 100-15,000 birds at any one time. One producer will be identified and interviewed 

per sampling point. One broiler and layer farms that will be nearest to a given random point will be 

selected for the survey. Thirty random points have been provided; 24 of these will have to be used. 

The extra six points are taken to be reserve points that will be used to replace any of the 24 that will 

be deemed inaccessible. These points will be identified using GPS units.  

Once identified, the head of farm/household will be asked to participate in the survey. The 

enumerator will introduce himself/herself and the purpose of the survey. The introduction will be 

given as shown in the inset table below.  

Introduction  

I am [____] and we are doing a study on poultry. We are doing research on methods used to prevent or control 

bird flu. We will use the information you will give us to advise the government on what to do in case the 

disease occurs. The government has applied different method of controlling bird in the past but they don’t 

seem to have worked well. We understand that these methods don’t make sense sometimes and we want to 

collect your views and present them to the government. We are therefore requesting you to give us at least 

one hour to go through the questionnaire.  

Perkenalan 

Nama saya [____} dan saat ini kami sedang mengadakan kajian mengenai unggas. Kami sedang mengadakan 

penelitian mengenai metode-metode yang digunakan untuk mencegah dan mengendalikan flu burung. Kami 

akan mempergunakan informasi dari Anda untuk memberi masukan pada pemerintah mengenai hal-hal yang 

harus dilakukan apabila penyakit ini menyerang. Sejauh ini, pemerintah telah menerapkan berbagai metode 

pengendalian. Namun tampaknya metode-metode tersebut kurang berhasil. Kami paham bahwa kadang-

kadang metode-metode tersebut agak tidak masuk akal dan kami ingin membawa permasalahan ini ke tingkat 

pusat. Oleh karena itu, kami mohon Anda bersedia meluangkan waktu barang 1 jam untuk menjawab 

pertanyaan-pertanyaan yang akan kami ajukan. 

When filling the questionnaire, check a choice using an ‘X’, ex. .  If you make a mistake, do not try 

to erase or blot out the box that you have already checked; instead, check the box for the correct 

answer and circle that box to indicate it is the final correct answer, ex.  

Part 1: Background information 

This section provides some information about (i) the farm manager, and (ii) the chicken unit so that 

we have a good sense of the type of production system. 
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Interview ID: ______/_________/________  

(site no./production type(B/L)/hierarchy of the actor) 

Date:  dd_____   mm_____   2009 

GPS Coordinates: Latitude:                                       Longitude: 

Area: Name: 

Age:  Male   

 Female 

Do you know how long the farm has been producing chickens/eggs?    

  less than 5 years          between 5 and 10 years          over 10 years  

General farm characteristics  activities, livestock kept, housing: to be able to characterize general 

biosecurity level, sale arrangements (to identify supply chain)  

What activities are done 

on this farm 

(tick all that apply) 

  Broiler production  

  Egg production 

  Other chicken: ________________ 

  Other poultry:_________________ 

 Dairy 

 Pigs 

 Other 

livestock:____________________ 

 Other (specify): 

____________________  

What and how many poultry and other livestock do you currently keep on this farm?  

 No.  No.  No.   No. 

  Cattle    Pigs    Turkeys     Other:  

  Goats     Chickens     Geese     Other:  

  Sheep     Ducks    Pigeons     Other:  

Do you know what chicken breed you 

keep? 

 Indigenous      Exotic (specify if known:___________)     

Don’t know 

Ask to see the poultry houses so that you can observe how they are built and their condition 

What materials are 

your poultry 

houses build with? 

(observe) 

Walls 

  Cement block/stone           Chicken wire 

  Off-cut wood                        Other: 

  Wood planks 

Floor 

  Earthen 

  Cement 

  Other: 

Roof 

  Tin 

  Wooden shingles 

  Other: 

How would you (the 

enumerator) describe 

the condition of the 

poultry houses? 

(provide pictures/ 

descriptions) 

 Very secure and clean 
(premises very clean and birds are 

fully segregated with no chance of 

contact with wild/other 

scavenging birds and faeces)  

 Somewhat 
(premises relatively clean with 

little chance of birds coming 

into contact with 

scavenging/wild birds ) 

  Poor 
(premises very dirty and 

birds can easily come into 

contact with wild/other 

scavenging birds or faeces) 

What is the most 

common method of 

selling broilers? (tick 

one that is most 

common)  

 slaughter here and sell dressed 

 slaughter elsewhere and sell 

dressed 

 sell live birds 

 do not raise broilers 

 sell to customers from farm 

 sell to collector/trader 

 take to market to sell 

 sell and deliver to customers  

 other: 

 

What is the most 

common method of 

selling spent layers? 

(tick one that is most 

common)  

 slaughter here and sell dressed 

 slaughter elsewhere and sell 

dressed 

 sell live birds 

 do not raise layers 

 sell to customers from farm 

 sell to collector/trader 

 take to market to sell 

 sell and deliver to customers  

 other: 

 

If the producer transports his/her own chickens, ask the following questions, if not go to the section below 

(Biosecurity) 

What kind of 

vehicle do you 

use to 

transport your 

 a truck 

 Motorcycle 

 bicycle or cart 

 Other: 

How many 

vehicles does 

your service 

have? 

How do 

you carry 

chickens? 

 in baskets                   other: 

 in plastic cages 

 in metal cages 

 in boxes 
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chickens? _______  tied and piled loosely 

Do you usually need any special permits to transport 

chickens or chicken products?  

If yes, what kind? 

 Yes           No 

 

Permit type: 

 

Part 2: Bird Flu control measures 

We are interested in understanding whether producers would be able and willing to comply with 

actions implemented, and practices promoted, by the government to stop bird flu from breaking out 

or spreading. Most of the questions are presented as a range. If available, a visual representation of 

the question as a scale should be used to help the respondent answer. It is important to stress that 

we are not interested in what the respondent thinks it the ‘correct’ answer, but rather what people 

really do. 

In the tables below, the questions are grouped by type -- those that relate to: (1) what producers 

currently do (practices); (2) their ability to comply with the action (capacity); and (3) reasons that 

influence their willingness to comply with the action (incentives).  

Most questions are asked about the producer’s own practices, incentives and capacities, but for 

sensitive questions, we want to avoid ‘politeness bias’, i.e., giving you the answer they think is 

‘correct’ or they think you want to hear, so such questions are asked about how they think other 

producers might behave more generally. 

 

A. 

Biosecurity 

Biosecurity is the implementation of measures that reduce the risk of introduction and 

spread of disease agents. For sector 3, the principle elements of biosecurity include the 

establishment of barriers to infection, e.g. preventing wild birds and animals from 

coming into contact with chickens, prompt disposal of sick and death chickens, routine 

cleaning and disinfection of inanimate objects.  

Practices: We want to get a sense of the degree to which the producer follows the recommended practices as 

indicated by: 

- how often the chickens mix with other animals, esp. wild birds 

- whether measures are taken to lower exposure to people wearing contaminated clothing 

- how they usually dispose of sick or dead birds 

- how movement of feed, animal health services, birds on and off farm are controlled 

- cleaning and disinfection of houses 

- whether all in all out principle is used  

1. Do wild water fowls come into contact with your chickens?  

 Always      1                  Often       2                  About half the time    3                 Seldom       4                 

 Never 5     DK 0 

2. Do other livestock or animals (dogs, rats) get close to the chickens or poultry houses? 

 Always 1                       Often    2                     About half the time   3                  Seldom    4                     

 Never  5   DK 0 

3. Workers put on and immediately afterwards take off, special work clothes when working in the poultry 

houses. 

 Always   1                     Often       2                  About half the time   3                  Seldom  4                      

 Never  5   DK 0 

4. Do you clean your poultry premises? 

 Always      5                  Often  4                       About half the time    3                 Seldom    2             

         Never   1   DK 0 
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5. Do you use disinfectants when you clean your poultry premises? 

  Always       5                 Often   4                      About half the time    3                 Seldom    2             

         Never  1   DK 0 

6. Do you have disinfection dips at the gate to disinfect vehicles that are coming into the farm? 

 Always    5                    Often     4                    About half the time   3                  Seldom  2  

         Never  1    DK 0 

7. If you bring in new chickens, do they immediately mix with the existing birds? 

 Always       1                 Often     2                    About half the time   3                  Seldom     4  

          Never  5    DK 0 

8. Do you follow all in all out principle in your production cycles?  

 Always     5                   Often     4                    About half the time    3                 Seldom        2 

          Never  1    DK 0 

9. (Introductory sentence: It is sometimes said that farmers react to disease outbreaks by selling 

apparently healthy chickens fearing that their chickens would die.) To what extent do farmers in this 

area try to quickly sell off their chickens when they start to see sick and dying birds in their flock? 

 Always   1                     Often   2                      About half the time  3                   Seldom  4  

              Never 5     DK 0 

10. Do you throw away dead birds? 

 Always   1                     Often   2                      About half the time    3                 Seldom     4  

           Never  5    DK 0 

Capacity: The key types of capacity considered important for farmers to be able to adopt the recommended 

biosecurity practices include: 

- access to information about the practices – which should be part of available extension and 

best practice messages 

- financial resources, whether their own or via access to credit 

11. You receive information on poultry health and production through your suppliers and extention agents 

 Strongly agree  5        Agree  4                 Neither agree or disagree    3       Disagree    2  

              Strongly disagree  1   DK 0 

12. You are a member of a farmer/producer group that support poultry production 

 Strongly agree    5      Agree      4             Neither agree or disagree   3        Disagree     2 

              Strongly disagree 1    DK 0 

13. You make enough money to be able to improve the housing for your poultry if you thought it was 

important 

 Strongly agree  5        Agree      4             Neither agree or disagree    3       Disagree    2 

               Strongly disagree  1   DK 0 

14. You can get credit to invest in biosecurity measures when you want to 

 Strongly agree   5       Agree    4               Neither agree or disagree   3        Disagree    2 

               Strongly disagree  1   DK 0 

15. You cannot afford the investment, or chemicals to maintain a footbath at the entrance to the poultry 

house(s). 

 Strongly agree  1        Agree    2               Neither agree or disagree    3       Disagree       4  

           Strongly disagree  5   DK 0 

16. You cannot afford the time to maintain a footbath at the entrance to the poultry house(s). 

 Strongly agree    1      Agree     2              Neither agree or disagree   3        Disagree      4 

             Strongly disagree   5  DK 0 

17. Maintaining special clothes for the workers to wear in the poultry houses is impractical and too 

expensive. 

 Strongly agree    1      Agree    2               Neither agree or disagree  3         Disagree       4  
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           Strongly disagree  5   DK 0 

18. It is difficult to control movement of vehicles in and out of the premises 

 Strongly agree    1      Agree         2          Neither agree or disagree   3        Disagree    4 

               Strongly disagree  5   DK 0 

Incentives: Types of incentives considered relevant include:  

- Improving their business opportunities 

- Improving the performance of their poultry in terms of survival rates 

- costs (financial and time) required to adopt the best practice 

- their own asset base (having an enclosure) (or is this a capacity?) 

- avoiding wastage 

- value of byproducts 

- social capital 

- the elites in the society always wanting to be the first to adopt good practices 

19. My chickens will be safe from other animals (e.g. dogs) when they are housed.  

 Strongly agree  5        Agree  4                 Neither agree or disagree    3       Disagree     2 

             Strongly disagree  1   DK 0 

20. There will be few disease outbreaks in my chicken flock if my workers wear special clothing when in the 

poultry house(s). 

 Strongly agree    5      Agree   4                Neither agree or disagree      3     Disagree       2  

           Strongly disagree   1  DK 0 

21. Lack of space makes it impossible for me to keep other animals separated from the chickens 

 Strongly agree   1       Agree   2                Neither agree or disagree    3       Disagree       4 

            Strongly disagree  5   DK 0 

22. Throwing away dead birds is the easiest method of disposing the carcasses. 

 Strongly agree   1       Agree    2               Neither agree or disagree  3         Disagree      4 

             Strongly disagree  5   DK 0 

23. I suffer significantly fewer chickens lost to disease if a footbath is maintained at the entry to the poultry 

house(s). 

 Strongly agree   5       Agree  4                 Neither agree or disagree    3       Disagree    2 

               Strongly disagree   1  DK 0 

24. My efforts to improve biosecurity did not prevent disease outbreaks in the past 

 Strongly agree   1       Agree    2               Neither agree or disagree  3         Disagree  4 

                 Strongly disagree   5  DK 0 

25. Can you think of any other reasons why producers like you would be willing and able to make efforts to 

limit exposure and access to their chickens? 

 

 

26. Can you think of any other reasons why producers like you would NOT be willing and able to make 

efforts to limit exposure and access to their chickens? 

 

 

B. 

Reporting 

Farmers and members of the public have been encouraged to report disease 

outbreaks in poultry to the DINAS, PDSR or CBAICs within 24 hours for further 

investigation and action. They can also report such cases to their community 

leaders for example the RT head who would then report the cases to the DINAS. 

Notifications can be provided in writing, by fax or through text messaging. DICs 

will investigate the outbreak and report the findings to the ministry of Agriculture 

within 24 hours. 
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Pelaporan 

Peternak dan anggota masyarakat telah didorong untuk melaporkan wabah 

penyakit unggas kepada DINAS, PDSR atau CBAIC dalam jangka waktu 24 jam agar 

dapat dilakukan penyelidikan dan diambil tindakan lebih lanjut. Mereka juga 

dapat melaporkan kasus-kasus tersebut kepada tokoh masyarakat, seperti Kepala 

RT, yang kemudian akan melaporkannya kepada DINAS. Laporan dapat dilakukan 

dalam bentuk tertulis, melalui faksimile atau pesan teks. BBVet akan menyelidiki 

wabah dan melaporkan hasil temuan kepada Departemen Pertanian dalam jangka 

waktu 24 jam. 

Practices: The focus here is not only on officially reporting to the DVO, but also the more general issue of 

sharing information about disease problems with others, who in turn might report, whether the problem is in 

their own flock or someone else’s. 

27. If chicken or egg producers have sick/dying birds, they tell other chicken keepers 

 Always    5                    Often    4                     About half the time    3                 Seldom   2  

             Never  1   DK 0 

28. If chicken or egg producers have sick/dying birds, they tell community leaders e.g. the RT head 

 Always         5              Often         4                About half the time   3                  Seldom        2 

         Never   1  DK 0 

29. If chicken or egg producers have sick/dying birds, they tell private animal health workers 

 Always        5                Often       4                  About half the time     3                Seldom   2 

              Never  1   DK 0 

30. If chicken or egg producers have sick/dying birds, they tell the Dinas  

 Always         5               Often        4                 About half the time    3                 Seldom      2 

           Never  1    DK 0 

31. Is it likely that someone would report unusual deaths in another producer’s flock? 

 Very likely   5              Likely      4                   Neither likely or unlikely    3       Unlikely    2 

           Very unlikely  1   DK 0 

32. If several producers have unusual mortality, the Dinas will be notified  

 Very likely     5            Likely     4                    Neither likely or unlikely     3      Unlikely       2 

         Very unlikely 1   DK 0 

Capacity: Types of capacity relevant to reporting include: 

- Access to authorities, both in terms of being aware that they should report, and then 

getting information to an authority when an outbreak occurs 

- Having time (could also be considered an incentive) 

- Knowledge/awareness that they are expected to report and how 

- Access to information about disease problems that might affect them 

33. It is easy to contact a government animal health worker if a number of chickens get sick/die.  

 Strongly agree   5       Agree        4           Neither agree or disagree    3       Disagree    2 

               Strongly disagree  1   DK 0 

34. It is easy to contact private animal health worker if a number of chickens get sick or die. 

 Strongly agree   5       Agree    4               Neither agree or disagree   3        Disagree      2 

             Strongly disagree 1    DK 0 

35. It is easy to contact community leaders e.g. RT head if a number of chickens get sick or die. 

 Strongly agree    5      Agree     4              Neither agree or disagree     3      Disagree   2 

                Strongly disagree  1   DK 0 

36. I am too busy to take the time to find and report disease outbreaks to a government animal health 

worker  

 Strongly agree   1       Agree    2               Neither agree or disagree    3       Disagree        4 

           Strongly disagree  5   DK 0 
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37. I don’t know when a disease in my flock should be reported. 

 Strongly agree    1      Agree  2                 Neither agree or disagree  3         Disagree    4 

              Strongly disagree 5    DK 0 

38. I can get information on disease outbreaks within my area 

 Strongly agree   5       Agree     4              Neither agree or disagree      3     Disagree        2 

           Strongly disagree  1   DK 0 

Incentives: Reasons that might encourage or discourage reporting are considered to include: 

- Improving their ability to protect their flock from disease, or getting help to control a 

problem in their own flock 

- Social capital - protecting their neighbours’ flocks, or subjecting them to culling/blocked 

access to market 

- Qualifying them for public support 

- Fear of culling or blocked access to market 

- Lack of action on previous reports 

39. Reporting will get me help to control the disease in my flock  

 Strongly agree    5      Agree      4             Neither agree or disagree     3      Disagree     2  

             Strongly disagree  1   DK 0 

40. Reporting will get help so that the disease doesn’t spread to other poultry farms or household flocks 

 Strongly agree  5        Agree   4                Neither agree or disagree    3       Disagree       2 

            Strongly disagree   1  DK 0 

41. Reporting will get me access to compensation 

 Strongly agree    5      Agree     4              Neither agree or disagree   3        Disagree    2 

               Strongly disagree  1   DK 0 

42. If I tell anyone, I won’t be able to sell my chickens. 

 Strongly agree     1     Agree      2             Neither agree or disagree    3       Disagree   4   

              Strongly disagree  5   DK 0 

43. If I tell anyone, someone will kill all my chickens. 

 Strongly agree   1       Agree      2             Neither agree or disagree    3       Disagree      4 

             Strongly disagree  5   DK 0 

44. If I tell anyone, other poultry producers will not be able to sell their chickens or eggs 

 Strongly agree  1        Agree    2               Neither agree or disagree   3        Disagree      4  

            Strongly disagree  5   DK 0 

45. Can you think of any other reasons why producers like you would be willing and able to report 

voluntarily sickness or mortality in their flocks or those of other producers? 

 

 

46. Can you think of any other reasons why producers like you would NOT be willing or able to report 

voluntarily sickness or mortality in their flocks or those of other producers? 

 

 

C. 

Culling with 

compensation  

Culling and compensation  

 

Depopulation is carried out on poultry affected by AI based on clinical and 

laboratory diagnosis. The recommended depopulation method is slaughtering or 

other methods in accordance with the technical guidance on poultry depopulation 

and it is conducted for poultry in the affected farm by first preparing a hole located 

far from the residential area. Then the carcasses are put into the hole along with all 

materials or contaminated equipments including the used personal protective 
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equipments, then burnt and buried. The amount of compensation for chickens killed 

ranges from Rp 15,000 for an adult chicken, Rp. 7, 500 for a small kampong chicken 

of <1kg to Rp. 2500 for a day old chick.  

 

Scenario for the producer: Imagine that the culling zone includes your farm, but 

there is currently no disease in your flock but your chickens have to be culled 

anyway.  Please imagine how you or others would react. 

 

Pemusnahan dan kompensasi 

Depopulasi dilakukan pada unggas yang berdasarkan diagnosis klinis dan 

laboratorium dinyatakan tertular AI. Metode depopulasi yang disarankan adalah 

pemotongan unggas atau metode-metode lain yang sesuai dengan panduan teknis 

depopulasi unggas. Depopulasi dilaksanakan pada unggas di peternakan yang 

terkena, dengan cara terlebih dahulu menyiapkan lubang di lokasi yang jauh dari 

area pemukiman. Selanjutnya, bangkai beserta semua bahan atau peralatan yang 

terkontaminasi, termasuk peralatan pelindung personal bekas pakai, dimasukkan ke 

dalam lubang tersebut, kemudian dibakar dan dikubur. Jumlah kompensasi untuk 

ayam yang dimusnahkan berkisar dari Rp 15.000,00 untuk ayam dewasa, Rp 

7.500,00 untuk ayam kampung kecil (kurang dari 1 kg), sampai Rp 2.500,00 untuk 

DOC.    

Practices: These reflect behaviour that would comply, or avoid compliance with, the culling effort. Since it is 

hypothetical, and we want to avoid polite bias, it is better to ask the question about how other people might 

be expected to act. 

- Trying to avoid culling by moving/selling/hiding/eating their chickens beforehand 

- Accepting to participate 

47. Some producers may try to smuggle their chickens (healthy or sick) out of the culling zones 

 Strongly agree   1       Agree  2                 Neither agree or disagree   3        Disagree      4  

            Strongly disagree  5   DK 0 

48. Some producers may try to hide their healthy chickens to avoid having them killed 

 Strongly agree   1       Agree     2              Neither agree or disagree    3       Disagree    4 

               Strongly disagree  5   DK 0 

49. Some producers may try to sell their chickens quickly before culling. 

 Strongly agree   1       Agree    2               Neither agree or disagree     3      Disagree       4  

           Strongly disagree  5   DK 0 

50. Producers will accept to have their chickens culled 

 Strongly agree   5       Agree     4              Neither agree or disagree    3       Disagree    2  

              Strongly disagree  1   DK 0 

51. It makes more sense to slaughter and dress my chickens and store them than wait for them to be culled 

 Strongly agree   1       Agree  2                 Neither agree or disagree    3       Disagree    4   

             Strongly disagree   5  DK 0 

  Incentives: The main incentive for complying with culling is to qualify for compensation, but this may not 

be timely enough. Also: 

- It reduces the disease risk to their family, their flocks and those of their neighbours 

- But it does not recognize the non-financial role that poultry plays in livelihoods 

- The farmer could get into trouble for not comply 

52. If I don’t let my chickens get culled, they may die anyways and I won’t get compensated 

 Strongly agree    5      Agree   4                Neither agree or disagree     3      Disagree   2 

                Strongly disagree  1   DK 0 

53. If I don’t let my chickens get culled, the disease will continue to affect my flocks and those of other 
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producers. 

 Strongly agree  5        Agree     4              Neither agree or disagree     3      Disagree       2 

            Strongly disagree  1   DK  0 

54. Cooperating with culling will reduce the risk to my family and workers 

 Strongly agree  5        Agree      4             Neither agree or disagree   3        Disagree   2 

                Strongly disagree  1   DK  0 

55. If I don’t comply with culling, I will have problems with the authorities. 

 Strongly agree  5        Agree    4               Neither agree or disagree   3        Disagree     2  

             Strongly disagree   1  DK 0 

56. I don’t think that compensation will be timely. 

 Strongly agree  1        Agree   2                Neither agree or disagree    3       Disagree       4 

           Strongly disagree  5   DK 0 

Capacity: The main reason why the farmer may or may not be able to comply with culling could be related 

to their reliance on the chickens for income and their thin cash flow; i.e. inability to wait for 

compensation 

57. If I let all my chickens be culled, it will destroy my business and I won’t be able to survive 

 Strongly agree 1         Agree   2                Neither agree or disagree     3      Disagree       4 

            Strongly disagree  5   DK 0 

58. Chicken-keeping is my only possible agricultural option, so I would be unwilling to comply with culling 

 Strongly agree   1       Agree    2               Neither agree or disagree    3       Disagree   4  

               Strongly disagree  5   DK 0 

59. If I let all my chickens be culled, I will have to fire my workers and it will be hard for them. 

 Strongly agree   1       Agree   2                Neither agree or disagree    3       Disagree      4 

             Strongly disagree  5   DK 0 

60. I can’t be without poultry income during the gap between culling and new production after restocking 

 Strongly agree   1       Agree    2               Neither agree or disagree     3      Disagree   4  

              Strongly disagree  5   DK 0 

61. I can cooperate with culling because my poultry business is just a portion of my income 

 Strongly agree   5       Agree     4              Neither agree or disagree      3     Disagree     2  

             Strongly disagree  1   DK 0 

62. Can you think of any other reasons why producers like you would be willing and able to cooperate with 

the culling of their chickens when there is a disease outbreak? 

 

 

63. Can you think of any other reasons why producers like you would NOT be willing or able to cooperate 

with the culling of their chickens when there is a disease outbreak? 

 

 

D. 

Movement 

control 

Movement control 

 

Following an outbreak of bird flu on a farm or in a village, quarantine, movement 

control and tracing must be instituted as quickly as possible to prevent the dispersal of 

infected birds and contaminated products. The movement of live birds, fertile eggs, 

equipment used (vehicles, cages, egg trays) and poultry manure should be stopped 

and poultry farmers will be required to enclose their poultry and prevent visitors from 

accessing poultry premises. Farmers in the outbreak areas will also not be allowed to 

sell chickens.  
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Scenario: Imagine that the producer (you) are in an affected area and such movement 

controls have been announced. How would the producer imagine that he/she or 

others would react? Use for reference any types of disease outbreaks and movement 

controls that they may have experienced previously 

 

Pengendalian pergerakan 

Karantina, pengendalian dan penelusuran pergerakan harus diterapkan sesegera 

mungkin sesudah munculnya wabah flu burung di suatu peternakan atau desa. Hal-hal 

ini dilakukan untuk mencegah penyebaran unggas-unggas yang terinfeksi dan produk-

produk yang terkontaminasi. Pergerakan unggas hidup, telur yang dibuahi, peralatan 

yang dipakai (kendaraan, kandang, wadah telur) dan kotoran unggas harus dihentikan. 

Peternak akan diminta untuk mengkandangkan unggas mereka serta mencegah 

pengunjung memasuki area kandang. Peternak di area yang terkena wabah juga tidak 

diperbolehkan untuk menjual ayam. 
 

Practices: Again, this situation is hypothetical and producers may not have experienced such a situation with 

other diseases, so it is best to ask about how others might be expected to react. Compliance 

means keeping all their  poultry and poultry products on their premises and limiting access, so 

questions address these and whether producers might go against the movement controls to sell 

or bring in poultry 

64. Producers would try to sell out their chickens in the event of a disease outbreak  

 Very likely    1             Likely      2                   Neither likely or unlikely    3       Unlikely      4 

          Very unlikely 5   DK 0 

65. I would stop any chickens or chicken products leaving my farm when there is a disease outbreak in the 

area 

 Very likely    5             Likely      4                   Neither likely or unlikely    3       Unlikely    2 

            Very unlikely 1   DK 0 

66. I would prevent visitors and traders from accessing my poultry facilities when there is an outbreak in 

the area 

 Very likely   5              Likely    4                     Neither likely or unlikely    3       Unlikely     2 

           Very unlikely 1   DK 0 

67. Producers would avoid buying or bringing in new birds when there is a disease outbreak in the area 

 Very likely    5             Likely    4                     Neither likely or unlikely   3        Unlikely    2  

           Very unlikely  1  DK 0 

68. I would avoid visiting other poultry farms or households when their chickens contract a contagious 

disease 

 Very likely      5           Likely   4                      Neither likely or unlikely  3         Unlikely   2 

             Very unlikely 1   DK 0 

Incentives: Reasons why the producer might be willing to respect movement control are considered to relate 

primarily to protecting their own flock from disease, and other producers’ (social capital). Avoiding 

losses and financial gain are considered possible reasons for violating the control. 

69. Producers would sell their chickens in the event of an outbreak to avoid losses due to deaths 

 Very likely   1              Likely   2                      Neither likely or unlikely    3       Unlikely       4 

         Very unlikely 5    DK 0 

70. Preventing visitors from accessing poultry premises during a disease outbreak reduces the risk of 

chickens getting the disease   

 Very likely   5              Likely  4                       Neither likely or unlikely     3      Unlikely   2 

             Very unlikely  1  DK 0 

71. Selling apparently healthy chickens at a time of disease outbreak increases the chance of disseminating 
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the disease to other farms 

 Very likely    5             Likely        4                 Neither likely or unlikely   3        Unlikely     2  

          Very unlikely 1   DK 0 

72. Producers are able sell chickens at an improved price in quarantined areas due to increased demand   

 Very likely  1               Likely     2                    Neither likely or unlikely    3       Unlikely     4 

           Very unlikely 5   DK 0 

73. Even if I don’t comply with rules and regulations on movement control, the authorities don’t bother me 

 Strongly disagree   5       Disagree    4               Neither agree or disagree   3        Agree      2  

            Strongly agree 1   DK 0 

Capacity:  The ability of producers to comply with movement control is seen as being dependent on: 

- Having housing, feed, and water to be able to keep their chickens confined 

- Having the necessary facilities and alternative income to delay the sale of chicken products 

until the control is lifted 

74. I have adequate facilities for storing chicken products (e.g. dressed carcasses) so to sell later when 

movement restrictions are lifted  

 Strongly agree   5       Agree   4                Neither agree or disagree   3        Disagree      2  

            Strongly disagree  1   DK 0 

75. I have other sources of income that I can rely on when movement regulations  prevent me from selling 

my chickens 

 Strongly agree    5      Agree   4                Neither agree or disagree    3       Disagree   2  

               Strongly disagree  1   DK 0 

76. I cant get accurate information when movement restrictions are lifted so as to resume chicken sales 

 Strongly agree    1      Agree  2                 Neither agree or disagree   3        Disagree    4 

               Strongly disagree  5   DK 0 

77. I am part of a larger company that help to maintain the chickens when quarantine causes delays in 

marketing  

 Strongly agree    5      Agree     4              Neither agree or disagree  3         Disagree    2 

              Strongly disagree  1   DK 0 

78. I have little interaction with government that I don’t know how they would implement movement 

control 

 Strongly agree   1       Agree   2                Neither agree or disagree  3         Disagree    4 

              Strongly disagree 5    DK 0 

79. Can you think of any other reasons why producers like you would be willing and able to comply with 

movement controls of poultry and poultry products when there is a disease outbreak? 

 

 

80. Can you think of any other reasons why producers like you would NOT be willing and able to comply 

with movement controls of poultry and poultry products when there is a disease outbreak? 

 

 

Vaccination Bird flu vaccine is administered as an intramuscular injection usually into the chest muscle. 

The injection should be administered twice at an interval of 21 days and repeated after 

every three months for prophylactic vaccination for poultry to remain protected. 

Vaccination should be implemented as a blanket vaccination of all the chickens in a target 

area to achieve high levels of flock immunity. Farmers are therefore expected to help in 

confining and catching birds at the time of vaccination. The government determines and 

provides the type of vaccine to use at any one time.  

 

Vaksinasi 
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Vaksinasi flu burung diberikan melalui suntikan intramuskuler, biasanya pada otot dada. 

Agar unggas tetap terproteksi, vaksinasi harus diberikan dua kali dengan interval 21 hari 

dan diulang setiap tiga bulan sekali untuk vaksinasi pelindung. Sementara itu, agar tercapai 

suatu tingkat imunitas kelompok unggas yang tinggi, vaksinasi harus memiliki cakupan 

yang luas atau dilaksanakan pada semua ayam di area sasaran. Peternak diharapkan untuk 

membantu mengandangkan atau menangkap unggas pada saat pelaksanaan vaksinasi. 

Pemerintah menetapkan dan menyediakan jenis vaksin yang diberikan. 

Practices:  

81. I vaccinate my chickens against the common diseases such as Newcastle disease 

.  Always      5                  Often      4                   About half the time    3                 Seldom    2 

             Never 1 DK 0 

82. I vaccinate my chickens when there is community-wide preventive mass vaccination campaign  

 Always       5                 Often    4                     About half the time     3                Seldom    2  

            Never 1 DK 0 

83. I vaccinate my chickens when there is a disease outbreak in my area 

 Always      5                  Often       4                  About half the time     3                Seldom      2 

           Never  1 DK 0 

84. I vaccinate my chickens when I buy new birds 

 Always   5                     Often     4                    About half the time    3                 Seldom      2 

          Never  1 DK 0 

85. I buy chickens from farms that does routine poultry vaccination  

 Always      5                  Often    4                     About half the time    3                 Seldom      2  

          Never  1  DK 0 

86. My chickens are vaccinated by the animal health service providers when they need to   

 Always   5                     Often       4                  About half the time      3               Seldom     2  

           Never  1 DK 0 

87. I vaccinate a proportion of my chickens  

 Always    5                    Often     4                    About half the time   3                  Seldom    2 

             Never  1 DK 0 

88. I use local herbs and drugs that provide the same protection as the vaccines sold in the shops or 

provided by the government 

 Always   1                     Often    2                     About half the time   3                  Seldom    4  

            Never 5  DK 0 

Capacity 

89. I make enough money from my chicken enterprise to be able to cover the cost of vaccination 

 Strongly agree  5        Agree      4             Neither agree or disagree    3        Disagree      2 

           Strongly disagree 1 DK 0 

90. I can raise money from other income sources to finance the cost of vaccinating my chickens 

 Strongly agree 5         Agree    4               Neither agree or disagree  3          Disagree   2 

              Strongly disagree 1 DK 0 

91. I belong to a company that provides poultry vaccines for our chickens 

 Strongly agree   5       Agree   4                Neither agree or disagree   3         Disagree   2 

              Strongly disagree 1 DK 0 

92. I can access credit services to afford the cost of vaccination 

 Strongly agree    5      Agree     4              Neither agree or disagree 3           Disagree    2 

             Strongly disagree 1  DK 0 

93. I can contact animal health service providers when I need to vaccinate my chickens 

 Strongly agree  5        Agree       4            Neither agree or disagree    3        Disagree  2 
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              Strongly disagree 1  DK 0 

94. I have adequate knowledge on how to administer poultry vaccines 

 Strongly agree 5         Agree    4               Neither agree or disagree   3         Disagree   2 

              Strongly disagree 1 DK 0 

Incentives 

95. Vaccination protects my chickens from catching bird flu 

 Strongly agree   5       Agree    4               Neither agree or disagree    3        Disagree   2 

              Strongly disagree 1 DK 0 

96. Vaccinating chickens saves my family members from getting bird flu 

 Strongly agree     5     Agree   4                Neither agree or disagree    3        Disagree    2 

             Strongly disagree 1 DK 0 

97. The village is protected from bird flu if I vaccinate my chickens 

 Strongly agree    5      Agree    4               Neither agree or disagree     3       Disagree      2 

           Strongly disagree 1 DK 0 

98. It is difficult to catch birds for vaccination  

 Strongly agree  1        Agree     2              Neither agree or disagree    3        Disagree     4  

           Strongly disagree 5 DK 0 

99. Vaccines being used make chickens sick 

 Strongly agree    1      Agree   2                Neither agree or disagree    3        Disagree        4 

         Strongly disagree  5 DK 0 

100. The productivity of chickens declines when vaccinated 

 Strongly agree   1       Agree      2             Neither agree or disagree    3        Disagree    4  

            Strongly disagree 5 DK 0 

101. Chickens die after being vaccinated  

 Strongly agree   1       Agree 2                  Neither agree or disagree   3         Disagree    4 

             Strongly disagree 5 DK 0 

102. Can you think of any other reasons why producers like you would be willing and able to routinely 

vaccinate their chickens? 

 

 

103. Can you think of any other reasons why transporters like you would NOT be willing or able to 

vaccinate their chickens? 

 

 

F. 

Services 

implementing 

Movement Control 

If there is an outbreak of avian flu and movement controls as described above 

are implemented, various government offices, led by the DVS and including 

police, would be called upon to announce, establish, and enforce the controls. 

This set of questions explores the producer’s perceptions of the government 

services to effectively implement these measures. 

Practices: Not sure these are relevant in this case 

Incentives: Producers may not be aware of institutional mandates and incentives, but they may have 

perceptions and opinions about what would motivate individual staff members, especially their 

professionalism and remuneration  

104. The Dinas staff earn extra allowances when they enforce movement controls  

 Very likely   5              Likely     4                    Neither likely or unlikely   3        Unlikely   2 

             Very unlikely 1   DK 0 

105. The Dinas staff would like to demonstrate their professional capabilities by implementing movement 

controls well. 
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 Very likely 5                Likely    4                     Neither likely or unlikely    3       Unlikely    2  

           Very unlikely  1   DK 0 

106. The Dinas staff like to demonstrate their authority through stopping movement of poultry in a 

quarantine area 

 Very likely   5              Likely     4                    Neither likely or unlikely  3         Unlikely    2 

           Very unlikely  1   DK 0 

107. The Dinas staff can’t lose their jobs even when they don’t work very hard in implementing movement 

controls. 

 Very likely      1           Likely   2                      Neither likely or unlikely  3         Unlikely     4  

          Very unlikely  5  DK 0 

108. The Dinas staff believe that movement controls is effective in stopping the spread of bird flu 

 Very likely   5              Likely    4                     Neither likely or unlikely   3        Unlikely      2 

          Very unlikely  1  DK  0 

Capacity:  The ability of government services to implement and enforce movement control is seen to depend 

on: 

- sufficient human resources 

- logistical resources, such as transport 

- good inter-service coordination  

- good rapport with producers and the general public 

- funding 

109. The government would not have enough staff to effectively monitor movement of poultry and poultry 

products in a quarantine zone  

 Very likely    1             Likely       2                  Neither likely or unlikely    3       Unlikely     4 

           Very unlikely 5    DK 0 

110. The various government services (DVS, police, etc.) work well together.  

 Very likely     5            Likely      4                   Neither likely or unlikely 3          Unlikely     2  

          Very unlikely  1  DK 0 

111. The Dinas don’t have enough funding, so would have difficulty deploying their staff. 

 Very likely      1           Likely     2                    Neither likely or unlikely  3         Unlikely   4 

             Very unlikely 5   DK 0 

112. The Dinas would have enough vehicles and equipment to monitor movement control well. 

 Very likely  5               Likely    4                     Neither likely or unlikely   3        Unlikely     2 

           Very unlikely 1   DK 0 

113. People do not fully trust the Dinas staff that would be involved in movement control, and so would not 

support those services to make sure the movement controls were respected. 

 Very likely  1               Likely     2                    Neither likely or unlikely   3        Unlikely      4 

          Very unlikely 5   DK 0 

114. Can you think of any other reasons why government workers would want or be able to do a good job in 

making sure that movement controls are fully enforced? 

 

 

115. Can you think of any other reasons why government workers would NOT want or be able to do a good 

job in making sure that movement controls are fully enforced? 

 

 

We want to discuss similar issues with other people who handle poultry. Can you help us identify someone 

who buys chickens like yours? 

116. The last time you sold one or more chickens, who did you sell them to?  
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 Primary collector    Middleman     Broker     Trader        Retailer     

 Consumer/Restaurant/Hotel             Other:           

Do you know how we could get in contact with them (if not consumer)? 

 

 

Do you know what they did with the chickens and where they were taken? 

 

 

117. Who was the second last person you sold your chickens to if the last one is not available? 

Name: 

Contact: 

 

118. Who was the third last person you sold your chickens to if the second last one is not available? 

Name: 

Contact: 

 

 

Thank the respondent for his/her time and kind cooperation. 

 

Did the respondent cooperate? Yes     No 

Was the interview interrupted? Yes    No  
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Annex 4. A matrix showing the number of Likert items used to formulate Likert scales for each mitigation 

measure, socio-economic factor and type of respondents 

 

 Biosecurity Reporting Culling & 

Compensation 

Movement Controls Vaccination 

Pra Inc Cap Pra Inc Cap Pra Inc Cap Pra Inc Cap Pra Inc Cap 

S4 producers (N)                

Number of Likert item questions in scale 13 11 6 5 7 5 5 6 5 4 6 5 8 7 6 

Number of respondents answering all questions 16 22 22 19 19 16 21 19 23 22 19 21 18 16 17 

Number of respondents answering 1 question “don’t know” 7 1 1 4 3 4 2 4 1 2 3 3 4 1 3 

Number of respondents answering >1 question “don’t know” 1 1 1 1 2 4 1 1 0 0 2 0 2 7 4 

S3 layer producers (N)                

Number of Likert item questions in scale 9 7 8 6 7 5 5 5 5 5 5 5 8 7 6 

Number of respondents answering all questions 21 23 20 22 20 17 24 24 25 25 22 21 23 25 22 

Number of respondents answering 1 question “don’t know” 4 2 4 3 4 6 1 1 0 0 3 3 2 0 3 

Number of respondents answering >1 question “don’t know” 0 0 1 0 1 2 0 0 0 0 0 1 0 0 0 

S3 broiler producers (N)                

Number of Likert item questions in scale 9 7 8 6 7 5 5 5 5 5 5 5 8 7 6 

Number of respondents answering all questions 22 23 23 20 18 16 21 24 24 24 20 20 20 22 22 
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Number of respondents answering 1 question “don’t know” 2 1 1 4 5 6 2 0 0 0 3 3 3 1 2 

Number of respondents answering >1 question “don’t know” 0 0 0 0 1 2 1 0 0 0 1 1 1 0 0 

                

Traders (N)                

Number of Likert item questions in scale 16 9 5 6 8 4 5 5 6 6 6 5 - - - 

Number of respondents answering all questions 58 64 66 53 57 58 73 64 69 53 57 57 - - - 

Number of respondents answering 1 question “don’t know” 13 13 11 13 5 11 6 13 7 19 11 21 - - - 

Number of respondents answering >1 question “don’t know” 8 2 2 13 17 10 0 2 3 7 11 1 - - - 

Implementing agents (N)                

Number of Likert item questions in scale 7 5 5 7 6 5 8 8 5 - 10 4 7 6 4 

Number of respondents answering all questions 28 29 29 30 29 30 29 27 29 - 26 31 29 27 30 

Number of respondents answering 1 question “don’t know” 2 1 4 1 2 2 2 5 3 - 3 2 4 4 3 

Number of respondents answering >1 question “don’t know” 3 3 0 2 2 1 2 1 1 - 4 0 0 2 0 

Pra – Practices 

Inc – Incentives 

Cap - Capacities 


