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Highly Pathogenic Avian Influenza (HPAI) H5N1 remains endemic in the Western Java smallholder broiler farms. This study aims to identify farmers and farm characteristics associated with farmers' motivations toward five different measures directed to HPAI: cleaning and disinfection (C&D), vaccination, reporting, and stamping-out with and without compensation. Through multi-stage sampling and a questionnaire, we collected data from 199 farmers in Western Java and applied descriptive analysis and logistic regression to evaluate the data. Most smallholder broiler farms had a production contract with a poultry company. Unexpectedly, we identified subtypes of price-contract (i.e., revenues based on contract selling price and live bird weight) and makloon-contract (i.e., revenues based on management fee per bird) schemes. We identified these new subtypes as extended price-contract and extended makloon-contract schemes. These extended subtypes included issues related to animal health management and payment schemes. The results show that most of the farmers in both extended types were highly motivated to implement C&D and vaccination. Business types and farmers' awareness of HPAI were significantly associated with a farmer's motivation to implement C&D. Farmers who had an awareness of HPAI were more likely to implement C&D. Although our models were insufficient to model the association of farmers' motivation to uptake preventive measures against HPAI in Western Java, this study identified significant characteristics that help improve HPAI control policy in Western Java. Our study suggests that farm business types and incentives through payment schemes and training may increase the uptake of preventive measures by farmers.
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INTRODUCTION

Since the outbreak in 2004, HPAI has remained endemic in most of Indonesian regions. Efforts have been made to mitigate HPAI in Western Java, its control has not been completely successful. The broiler sector consists of a mix of industrialized, small-scale commercial, and backyard farms (1, 2), but the latter two account for more than 90% of the population and production (1). Due to the limited uptake of HPAI control measures by these types of broiler farmers (3), HPAI has become endemic in the region (4). Furthermore, there are markets for sick chickens in the traditional market chain, jeopardizing efforts to control HPAI in Western Java (1). Therefore, controlling HPAI at the farm level, particularly on small-scale commercial and backyard farms, is considered a priority strategy in the context of Western Java (5).

The three most common types of smallholder broiler farmers in Western Java are (a) independent, (b) makloon-contract, and (c) price-contract farmers (6). Independent farmers buy production inputs and sell chickens themselves. Makloon-contract farmers are paid by a large poultry company based on the number of day-old chickens at the start of the production cycle. Price-contract farmers have a contract with a larger poultry company to get production inputs and technical assistance on a credit basis and to sell their chickens to them at a predetermined price.

An analysis of determinants for smallholder broiler farmers' willingness to implement measures against HPAI in an endemic situation may inform the implementation of HPAI mitigation programs. To date, several studies have investigated the association between farmers' and farm characteristics and the uptake of preventive measures (7), biosecurity practices (6, 8), and vaccination programs (4). However, these studies focused on the uptake of measures aimed at disease prevention. For instance, Indrawan et al. (6) highlighted differences on overall farm biosecurity level and biosecurity infrastructures on different farm business types. In practice, a program usually comprises a set of different measures with different aims. This study compared factors that determine farmers' motivation to implement different measures aimed at prevention, monitoring, and control of HPAI. This way, the results of this study may be more informative for designing mitigation programs with a high adoption rate among farmers.

While the previous study (3) specifically focused on associations between socio-psychological factors and farmers' motivation, this study aims to identify if and how farmer and farm characteristics are associated with smallholder broiler farmers' motivation to implement different measures against HPAI, such as cleaning and disinfection (C&D), vaccination, reporting, and stamping-out.



MATERIALS AND METHODS

Since this study's materials and methods have been extensively presented in our published paper (3), a summary is presented in this section.


Farm Level HPAI Mitigation Measures

This study investigates farmers' motivation to implement different preventive, monitoring, and control measures directed against HPAI, i.e., cleaning and disinfection (a proxy measure for biosecurity), vaccination, reporting, and stamping-out (3).

1. Cleaning and disinfection (C&D) is defined as cleaning and disinfecting the barn once in every 2 days.

2. Vaccination is defined as farmers vaccinate their flock against AI on the seventh day in every production cycle.

3. Reporting is defined as reporting to the technical service or veterinarian as quickly as possible if farmers observe AI infection symptoms on one of their chickens.

4. Stamping-out is defined as the culling of an entire flock after the farm has been declared infected by an HPAI virus. Two schemes exist: either farmers are compensated (up to 50% of the total value) for the culled healthy broilers, or they are not. The latter was the case in the current study.



Questionnaire Design

The questionnaire used in this study was similar to a previously published version (3). The questionnaire comprised of two parts. The first part aimed to collect information about the farmer's sociodemographic characteristics, informational background, and farm business types. The second part aimed to collect information about intentions, attitudes, subjective norms, and perceived behavioral control related to the four mitigation measures mentioned above. In the current analysis, only information on farmer intentions was included.

In the first part on sociodemographic characteristics, parameters such as gender, age, education level, broiler farming contribution to farmers' income (i.e., the proportion of farmers' income received from broiler farming) were collected. The informational background of the farmers was also queried, through data on the poultry population, the farmer's broiler farming experience, and his/her knowledge about AI. To determine the farm's business type, farmers were asked whether they worked independently or had a production contract with an integrated company. Farmers with a production contract were subsequently asked whether they are paid based on the number of broilers on the farm (i.e., makloon-contract) or received payment based on total delivered weight (i.e., price-contract). We applied a checklist to identify parties responsible for providing production inputs, including day-old chicken (DOC), feed, veterinary drugs, vaccine, vitamin, and technical services (TS). Then we classified the checklist into farmers' autonomy, animal health management, production management, technical service assistance, financing, sales of chicken, production bonuses, and payment scheme.

In the second part, a five-point Likert scale was applied to measure farmers' agreement/disagreement (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree) to multiple motivation statements. We defined motivations using Ajzen's TACT principle, which stands for target, action, context, and time. For example, “If HPAI (target) were to occur in the environment where my farm is located (context) within one year (time), I would clean and disinfect the barn every 2 days (action).”

The questionnaire was written in English first, then translated to Bahasa Indonesia, and translated back to English for verification and publication. A pilot study with ten smallholder broiler farmers was done to test whether farmers could understand the statements. Afterward, some statements and terminologies were modified based on farmer input during the pilot study.



Data Collection

The survey aimed to interview smallholder broiler farmers or staff responsible for the operations of the farm. Data were collected in four districts: Bogor, Subang, Tasikmalaya, and Ciamis regencies between March-April 2018. These districts were selected based on several criteria: population of broiler chickens, endemic HPAI, different dominant farming business types, and operational and logistical factors. Profiles of survey locations have been described by Pramuwidyatama et al. (3).

Stratified proportional (random) sampling was applied to have sufficient respondents from each business type. We also aimed to have 50 respondents from each regency. The stratification was based on personal communications with Indonesian poultry experts because there are no published data about the number of farms under different business types.

Two survey teams, each consisting of four enumerators, visited each regency on the same day. The team spent 2 days in each regency. Each team visited different subdistricts and was assisted by local government officials. Once teams arrived at the location, enumerators went to visit different farms individually to interview farmers. Snowball sampling was also applied to reach additional respondents by asking farmers or by approaching people who live nearby the farms.

In the end, we interviewed 223 farmers. Of those interviews, 20 were not finished because the farmer needed to leave during the interview. Four interviews with independent farmers were omitted from the analyses because the sample size was too small. Thus, 199 responses from price- and makloon-contract farmers were included in the analyses.

The study is exempted from ethics approval from the Social Sciences Ethics Committee of Wageningen University and Research (WUR). However, the survey complies with data collection and management rules in WUR and the codes of ethics for research involving human participants in Indonesia. These codes require that participants are well-informed about the aims of the research and anonymity in collecting and analyzing data (9).



Data Analysis

First, the data were checked for errors and missing values. A descriptive analysis was applied to all variables used in this study. All the motivation variables' data turned out to be skewed, details are provided in Appendices 1, 2. Thus, logistic regression models were chosen to explain the associations between the characteristics and motivation (i.e., one model for each motivation). For all logistic regression models, farmers' motivations to implement each of the studied measures was used as dependent variables, and characteristics of farmers and farms were used as independent variables.

Each of the farmers' motivations was grouped into two categories based on the Likert scores given (i.e., 1–3: low or 4–5: high-level motivations) (3). Independent variables, such as gender, age, farming experience, poultry population, and awareness of HPAI and its signs, were also categorized as binary variables. Education and dependency level on broiler farming variables were categorized based on the number of choices used in each variable.

Univariable and multivariable logistic regressions were applied to analyze associations between dependent and independent variables. A Chi-square (χ2) test (or Fischer exact test when there were fewer than five responses in a cell) was applied to identify independent variables used in the logistic regression models. Independent variables with a P < 0.15 in either of the tests were included in the logistic regression models.

A backward stepwise procedure was applied to all multivariable logistic regression analyses. Independent variables that were not significant (P > 0.05) were removed from the models one-by-one at each step. All the statistical analyses were performed using IBM SPSS Statistics for Windows, version 25.0 (10).




RESULTS


Contract Classification

During the fieldwork, we found subtypes of the price- and makloon-contract business types (Table 1). These subtypes included contract extensions related to animal health management decisions in both business types. In addition, a different payment scheme was found in makloon-contract business type.


Table 1. Classification of different business types in broiler farming based on the roles of broiler farmers and nucleus companies on different production and animal health aspects.
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We found that farmers in the price-contract type are not entirely in control of their flock's health. Instead, nucleus companies also control animal health management decisions, such as vaccination programs and disease control. As a result, these farmers had a lower level of autonomy in flock's health management. Thus, we categorized this business type as the extended price-contract type.

We also found that farmers in the makloon-contract type were allowed to make some adjustments to animal health management on their farms, instead of fully abiding management standards set by the nucleus company. In addition, the payment scheme of the makloon-contract business type was that the management fee paid to farmers per sold bird depends on the farm's performance instead of a fixed management fee based on the number of day-old-chicks. The higher the farm's performance in a production cycle, the higher makloon fee farmers will receive. Thus, these farmers had a higher level of autonomy in flock's health and production performance management. Based on this finding, we categorized this business type as the extended makloon-contract type.

This added another two business types to the three original business types (i.e., independent, price-contract, and makloon-contract) previously described by Indrawan et al. (6). The differences are shown in Table 2.


Table 2. Descriptive statistics of farmer and farm characteristics, and farmers motivations for each business type.
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Descriptive Statistics

Table 2 provides the descriptive statistics of business types, farmer characteristics, and farm characteristics based on interviews with smallholder broiler farmers. Of the 199 farmers interviewed and included in this study, 58 were extended price-contract farmers, and 141 were extended makloon- contract farmers. In contrast to our original expectations during sampling, we found more extended makloon-contract farmers in Bogor and Subang and no price-contract farmers in the Ciamis regency. Detailed results of the descriptive statistics are shown in Appendices 3, 4, respectively.

The majority of both extended makloon- and extended price-contract farmers were highly motivated to implement cleaning and disinfection (makloon: 92%; price: 79%), reporting (makloon: 89%; price: 86%), and vaccination (makloon: 79%; price: 82%). The motivation to apply stamping-out measures was clearly lower, both in the absence of compensation (makloon: 57%; price:40%) or with 50% compensation (makloon: 67%; price: 66%).

The large majority of smallholder broiler farmers were male. Most extended makloon-contract farmers were older than 45 years old, while most extended price-contract farmers were younger than 45. A higher proportion of the younger makloon farmers' had <10 years of farming experience, while the older group had a more or less a balance composition of farmers with shorter and longer farming experience. For price-contract farmers, most of the farmers had <10 years of farming experience in both age groups. On average, extended makloon-contract farmers had fewer than 3,000 birds on their farms, while extended price-contract farmers had more than 3,000 birds. There was also a marked difference in education level: extended makloon-contract farmers most often had elementary school education, while more extended price-contract farmers had education until senior high school. Both extended makloon- and price-contract farmers were highly dependent on their income from broiler farming; and had awareness of HPAI and its signs.



Characteristics in Relation to Farmers' Motivations

Table 3 shows characteristics included and significantly associated with farmer motivation in each of the models. Detailed results of the univariable and multivariable logistic models are shown in Appendices 5, 6, respectively.


Table 3. Univariable and multivariable logistic regression model results showing significant associations between farm(er) characteristics and each prevention, monitoring, or control measure against HPAI.
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The business type was significantly (P < 0.05) associated with farmers' motivations toward cleaning and disinfection and stamping-out without any compensation. Extended price-contract farmers were less motivated to clean and disinfect (odds ratio, OR 0.34) or to join stamping-out without any compensation (OR 0.48).

Gender was significantly (P < 0.05) associated with farmers' motivation to join stamping-out without any compensation. Male farmers were more motivated than female farmers to join stamping-out in the absence of compensation.

The size of the poultry population was significantly and positively associated with farmer motivation toward reporting (P < 0.05; OR 2.7) and stamping-out with 50% compensation (P < 0.01; OR 2.98). Being aware of HPAI and its signs was significantly and positively associated with the motivations to clean and disinfect (P < 0.05; OR 2.78) and to join stamping-out with (P < 0.05; OR 2.23) and without (P < 0.05; OR 2.26) 50% compensation.

The only characteristic that was not significantly associated with the motivation to vaccinate, neither in the univariable nor multivariable model, was dependency level on broiler farming. Age and poultry farming experience were not included in any model based on the Chi-square or Fischer's exact test. Even though farmers' education and dependency level on broiler farming were included in the models toward vaccination, reporting, and stamping out with 50% compensation, these factors were not significantly associated with any of the motivations. Overall, all of the models had a relatively low R2 score of 0.133 or less.




DISCUSSION

The aim of this study was to understand which farmer and farm characteristics are associated with farmer motivation to implement different HPAI control measures. We assessed motivation for cleaning and disinfection (C&D), vaccination, reporting, and stamping-out with and without 50% compensation.


Factors
 
Business Types

The first major finding of the study was the identification of differences in price-contract and makloon-contract business types. We identified these new business types as “extended,” as animal health management decisions were different than their non-extended counterparts. Instead of animal health management decisions were taken solely by extended price-contract farmers as reported by Indrawan et al. (6), we found that these farmers were required to join an animal health program, for instance, a vaccination program, set by the nucleus company. Furthermore, in the case of the extended makloon-contract business type, farmers were allowed to make decisions regarding chicken health as long as the decision was consulted with the technical adviser of the nucleus company beforehand. We also identified differences in payment schemes compared to the makloon business type as reported by Indrawan et al. (6): the extended makloon-contract farmers were paid based on performance and the number of chickens sent to slaughterhouses.

The observed differences in business types might be explained by the time of data collection of this study which was 2 years later than the data collection of Indrawan et al. (6). Since differences were associated with animal health management decisions and payment schemes, these differences could influence farmers' motivation to take up control measures. Therefore, we explicitly considered these differences during interviews with farmers and in this study's analysis and discussion.



Motivation

Our results show that farmers from both business types were more motivated to implement preventive measures (i.e., C&D and vaccination) compared to control measures (i.e., stamping-out with and without compensation), in line with local governmental priorities that prefer biosecurity and vaccination over stamping-out measures (11). Thus, it would be wise for policymakers to focus on preventive over control measures.

Multivariable models for preventive measures only showed associations between farm(er) characteristics and farmer motivations to implement cleaning and disinfection. For smallholder broiler farmers, this motivation was associated with the type of business and with the farmer's awareness of HPAI and its signs. In contrast, none of the farm(er) characteristics were associated with the farmer's motivation to vaccinate their chickens, suggesting that socio-psychological factors, such as attitude, subjective norm, and perceived behavioral control, were better factors to model a farmer's motivation to implement AI vaccination (3).

Extended makloon-contract farmers were more likely to be motivated to take up cleaning and disinfection than extended price-contract farmers. One possible explanation could be the different incentives offered in each business type. Financial incentives could increase farmers' willingness to adopt preventive measures (3, 5, 12).

In the extended makloon-contract business type, farmers have two types of incentives: the makloon fee and a performance bonus. Furthermore, expenses for all production inputs are covered by the company in makloon business types. Farmers are expected to manage the production cycle according to the standards set by the nucleus company. In contrast, the extended price-contract business type only offers farmers a performance bonus, and farmers need to pay for all production inputs. They would most probably be more willing to clean and disinfect their barn if it would affect their income.



Awareness of HPAI

Farmer awareness of HPAI and its clinical symptoms was significantly and positively associated with the motivation to clean and disinfect their barn. A majority of farmers from both business types were aware of HPAI and its signs. Ongoing communication, education and training can help to maintain farmer awareness (13). Information exchange about HPAI and related measures increased farm biosecurity uptake among Cambodian poultry farmers for the duration of the education program (14). In both business types, technical advisers have been suggested as proper communicators for farmers (3, 13).




Policy Implications

The extended makloon-contract business types is promising for increasing the uptake of HPAI preventive measures within smallholder broiler farms, as this business type offers financial incentives: higher makloon fees and bonuses for farmers who perform above the standard. Furthermore, both vaccination and biosecurity standards and practices might have a higher likelihood of being uniformly implemented and enforced to all farmers at a lower cost in the extended makloon-contract business type since, in this business type, nucleus companies require farmers to abide their production standards and they are able to buy production inputs in a large quantity at a lower price than farmers.

As a policymaker and regulator, the government could facilitate a push strategy that provides incentives to increase all stakeholders' participation in HPAI control (5). Our study findings suggest that the government could apply different push strategies for different business types. For (extended) price-contract business type, the government needs to aim its policies at farmers directly. On the other hand, for (extended) makloon-contract business type, the government needs to target nucleus companies and their technical advisors. In practice, this means that local governments should identify the dominant business type in their district and adjust their strategy accordingly. Incentives from the government can be directed to complement existing incentives offered by nucleus companies. They could include, for instance, access to subsidized vaccines and the provision of trained vaccinators. The push strategy can be implemented through public-private partnership (PPP) and communication, information, and education programs (15).



Limitations

Our study has several limitations, similar to what has been explained in our previous study, such as the inadequacy of the number of respondents from extended price-contract farmers; unavailability of disease or outbreak status of farms; and a general understanding of the factors that determine farmers' motivations (3). The finding that business type influences farmer motivation to uptake measures suggests that research design should consider characteristics of different business types, as not only this study shows, but other studies as well [e.g., (6, 16)]. The influence of the different business types might partly explain the low R-squared of models in this study, and socio-psychological factors were better factors to explain farmers motivation toward different HPAI preventive measures (3). However, we found some significant characteristics with p-value lower than 5 and 1% to improve HPAI policy in Western Java. Still, having five different measures in one study allowed us to identify similarities and differences in factors that influence farmer motivation for different measures.




CONCLUSIONS

To conclude, smallholder broiler farmers are more motivated to implement preventive measures compared to control measures. The business type and farmers' awareness of HPAI were found to be associated with the farmer's motivation to clean and disinfect their barn. A push intervention, incentives, and communications between stakeholders were suggested to increase adoption and continued implementation of preventive measures. Further research is needed to evaluate farmers' willingness to join a contract type with different incentive schemes and animal health management programs.
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n % n %
Geographical distribution
Bogor 36 26 9 15
Subang 22 16 29 50
Ciamis 53 38 = -
Tasikmalaya 30 20 20 35
Gender
Female 16 1" 2 4
Male 125 89 56 9%
Age
<45 years old 56 40 4 7
45 years old 85 60 17 29
Poultry population
<3,000 chickens 82 58 25 43
3,000 chickens 59 a2 33 57
Poultry farming experience
<10 years 78 55 a7 81
>10 years 63 45 11 19
Age and farming experience
<45 years old and <10 years 40 28 35 60
<45 years old and > 10 years 16 12 3 10
45 years old and <10 years 38 27 12 21
45 years old and >10 years a7 33 5 9
Education
Elementary school 56 4 12 21
Junior high school 45 32 21 36
Senior high school and university 40 28 25 43
Dependency level of broiler farming
>75% 75 54 29 57
50-756% 45 33 20 39
25-50% 18 13 2 4
<25% - - - -
Awareness of HPAI and its signs
Yes 110 78 42 72
No 31 22 16 28
High motivation toward:
Cleaning & disinfection 92 79
Vaccination 79 82
Reporting 89 86
Stamping-out without compensation 57 40

Stamping-out with 50% compensation 67 84
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