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1. Introduction

Indonesia currently experiences a structural milk deficit, where smallholder dairy farmers dominate
domestic production but struggle to meet national demand. Enabling the adoption of technology is considered
a key pathway to improve the productivity of smallholder farmers. In this context, the role of milk collection
actors becomes vital, as they directly connect farmers to milk processing companies. Dairy cooperatives have
historically provided services to support farmers, while private collectors have recently emerged as alternative
markets. These competing actors not only procure milk but also shape farmers’ incentives and capacities to
adopt new technologies. Therefore, this study aims to examine how cooperatives and private collectors
influence the adoption of technologies among dairy farmers in Indonesia.

2. Data and Methodology

This study employed a mixed-methods approach, combining insights from milk collection actor board
members and 151 dairy farmers. The survey was conducted in two central milk-producing provinces, West
and East Java, Indonesia, in October 2024. Adoption intensity was defined as the number of practices adopted
within three bundle technologies, including hygienic practices, feed, and breed. These bundle technologies
were then classified into low, medium, and high categories. The qualitative analysis was conducted in order
to provide complementary perspectives on institutional services and market arrangements. Ordered probit
regression was utilized to analyze the determinants of adoption intensity for these technology bundles.

3. Results and Discussion

Institutional arrangements were reflected in the services provided by milk collection actors to their members.
Dairy cooperatives, particularly big cooperatives, offered more structured services compared to other actors.
Big cooperatives also employed dedicated staff to provide extension and training, ensuring their members
received continuous guidance. Adoption intensity across the three technology bundles mirrored these
institutional differences. Big cooperative members consistently recorded the highest levels of adoption
compared to farmers affiliated with small cooperatives and private collectors. This pattern suggested that big
cooperative members were not only more likely to adopt a wider range of technologies but also more likely to
reach a higher adoption level. In contrast, private collector members remained concentrated at the lower level,
while small cooperative members stayed at the medium level.

The ordered probit regression reinforced these descriptive patterns (Table 1). Across all three technology
bundles, farmers affiliated with small cooperatives or private collectors consistently had a significantly lower
probability of achieving a high adoption level compared to those affiliated with big cooperatives. This
confirmed that institutional affiliation was the strongest factor influencing the level of technology adoption.
These institutional differences reflected the differences of supportive services provided such as milk, technical,
feed and veterinary services that enabled and encouraged farmers to adopt new technologies. These findings
were supported by a previous study, showing that the internal coordination within dairy cooperatives played
a significant role in sustaining members’ technology use and preventing dis-adoption (Akzar et al., 2024).



Beyond this institutional indicator, other indicators also mattered in specific technology bundles. In hygienic
practices, higher communication frequency through diverse information and extension channels enhanced
knowledge transfer, while sufficient labor enabled farmers to improve their milking routines. In feed, land
ownership provided financial space for farmers to follow feed guidelines, while longer distances to milk
collection actors limited feed access and reduced feedback. In breed technologies, access to credit and land
ownership eased financial constraints for reproductive services, and frequent communication also fostered
farmers’ learning in reproductive management. These findings suggested several policy implications for
strengthening technology adoption among dairy farmers such as improving coordination across services,
ensuring transparent milk quality tests, diversifying and providing affordable feeds, and enhancing the
reliability of veterinary services

Table 1 Ordered probit regression analysis of factors associated with technology adoption

Variable Marginal Effects (High Adoption)
Hygienic Practices Feed Breed

Age 0.098 -0.017 0.074
Education 0.072 0.067 0.023
Household Labor 0.022* 0.010 0.001
Lactating Cow -0.009 -0.002 -0.003
Debt 0.094 -0.027 0.141**
Owned Land -0.007 0.090%*** 0.116%***
Income 0.020 0.026 -0.004
Private Collector -0.123** -0.207*** -0.160***
Small Cooperative -0.131** -0.084** -0.125**
Province 0.057 -0.069 0.082
Distance from MCP 0.014

Distance from MCA -0.033***

Distance from Vet -0.011
Communication HP 0.032%**

Communication Feed 0.003

Communication Breed 0.022**
LR chi¥(7) 37.91%** 61.66*** 47.09%**
Pseudo R? 0.355 0.198 0.150

Notes: *** ** * represent statistical significance at the 1%, 5% and 10% levels, respectively
4. Conclusion

Overall, institutional affiliation consistently shaped technology adoption. Dairy cooperatives, especially big
cooperatives, emerged as a consistent factor of technology adoption across the three technology bundles. Apart
from affiliation factor, other factors including household labor, owned land, debt, distance, and communication
significantly affected adoption level. These findings underlined that technology adoption was shaped by the
interaction between institutional affiliation and farmers’ resource capacities. Improving adoption therefore
required not only better services provided by milk collection actors but also adaptive farmers who were willing
and able to learn and adopt new technologies into their daily farming practices.
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