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ABSTRACT

	Aims: This study aims to analyze the efficiency of the sheep marketing chain in Binjai, map the existing marketing chain structure, and design an optimal partnership model to increase the bargaining power of livestock breeders.
Study design:  The study used a mixed-methods survey of 126 respondents: 60 livestock farmers, 23 village collectors, 14 inter-regional traders, 10 regional market traders, and 19 retailers/butchers. 
Place and Duration of Study: The study was conducted in Binjai City, Indonesia. The research period was carried out for 3 months, from May to July 2025.
Methodology: Data were analyzed using the Marketing Efficiency Index (MEI), Concentration Ratio (CR4), Herfindahl-Hirschman Index (HHI), and Willingness to Participate Index. Primary data were collected through structured questionnaires, in-depth interviews, direct observation, and focus group discussions (FGDs).
Results: The sheep marketing chain has an IEP of only 42.3%, with farmers receiving 68.5% of the consumer price. The market structure is oligopsony, with CR4 reaching 76.3%. The main inefficiencies are information asymmetry, limited infrastructure, and weak bargaining power of farmers. The Multi-Party Partnership Model with digital integration achieved 73.4% acceptance and is projected to increase the IEP to 61.7% and the farmer's share to 76.2%, providing an additional income of IDR 1.77 million per year.
Conclusion: This study recommends strengthening digital integration and participatory governance to increase livestock farmers' bargaining power. The findings provide a framework for policymakers to improve livestock market efficiency and equitable value distribution.
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1. INTRODUCTION

Indonesia's livestock sector plays a crucial role in national food security and rural livelihoods, with sheep farming a significant component of smallholder farming systems. The country's sheep population has shown steady growth, supported by traditional livestock practices integrated into mixed farming systems. However, the sheep marketing chain faces substantial structural challenges that limit value creation for producers and compromise overall system efficiency.
The dominance of small-scale producers presents both opportunities and challenges for the sheep value chain. Approximately 99% of sheep farmers in Indonesia are smallholders with limited economies of scale, averaging 4-6 sheep per household. This fragmentation creates significant barriers to market access and reduces collective bargaining power. Existing marketing structures typically involve multiple intermediaries, from village collectors to inter-regional traders, regional market traders, and retail slaughterers, each extracting margins that reduce the income of primary producers.
Recent studies have documented various dimensions of marketing inefficiency within livestock systems. Marisa et al. (2023) reported that marketing efficiency across various sheep supply chain schemes in Langkat Regency remains below 50%, indicating substantial room for improvement. Similar patterns have been observed in other agricultural value chains, where information asymmetries, infrastructure constraints, and power imbalances contribute to suboptimal outcomes for smallholder producers.
The city of Binjai in North Sumatra provides an interesting case study to examine the potential for transforming sheep marketing. Strategically located between Deli Serdang and Langkat Regencies, with proximity to Medan, the provincial capital, Binjai exhibits characteristics representative of a peri-urban livestock production system. The concentration of sheep farms in the western part of the city, combined with reasonable access to regional markets, creates favorable conditions for developing innovative marketing arrangements.
Partnership models have emerged as a promising mechanism to address coordination failures in agricultural value chains. This concept has evolved from simple contractual arrangements to multi-stakeholder platforms emphasizing shared value creation and inclusive governance. In the livestock sector in particular, niche value chains have demonstrated the potential to transform traditional buyer-supplier relationships into strategic partnerships focused on creating mutual benefits.
Digital transformation presents new opportunities to improve marketing efficiency and partnership effectiveness. The Asia-Pacific digital supply chain market is projected to grow at a compound annual growth rate of 14.6% through 2027, with digital technologies enabling real-time data collection and analysis, increased efficiency, cost reduction, and improved decision-making through predictive and preventive systems. However, key challenges include a lack of coordination among value chain actors (43%) and limited capacity development (29%).
Despite substantial research on livestock value chains, several gaps remain. Most studies focus on production and reproduction aspects rather than comprehensive marketing chain transformation using a systems approach. Research on partnership models in the context of Indonesian smallholder farmers remains limited, despite 99% of sheep farms being managed by smallholder farmers. Studies analyzing sheep marketing chain transformation using a spatially specific approach in developing regions like North Sumatra are scarce. This research addresses these gaps by developing an integrated framework that combines efficiency analysis, partnership model development, and sustainable value creation contextualized specifically for smallholder sheep farmers in Binjai.
Various studies indicate that livestock marketing efficiency in Indonesia remains low and requires systemic transformation. Budisatria et al. (2010) identified that Indonesian sheep farming is dominated by small-scale farmers with limited ownership, creating challenges in achieving economies of scale. Soedjana (1993) found that fragmented production and limited market access hamper the productivity of smallholder farming systems in Java. Marisa et al. (2023) reported that sheep marketing efficiency in Langkat Regency remains below 50% across various supply chain schemes, indicating significant structural inefficiencies. In this context, partnership models are crucial to address coordination failures. Kilelu et al. (2013) demonstrated that multi-stakeholder innovation platforms can facilitate the co-evolution of innovation and collaborative learning within livestock systems. The crop-livestock system integration described by Devendra (2002) offers diversification benefits but requires better coordination. Sitepu and Marisa (2019, 2020) demonstrated that increased farmer incomes can be achieved through improved management and more efficient marketing systems. While these studies provide important insights, gaps remain in terms of integrating marketing efficiency analysis with the design of digital partnership models specific to the context of small-scale sheep farmers in peri-urban areas such as Binjai.

2. material and methods

2.1 Research Design and Location
This study employed a mixed-methods approach, combining quantitative and qualitative methods, to gain a comprehensive understanding of the phenomenon under study. The research was descriptive-analytical, aiming to describe the existing condition of the sheep marketing chain and analyze the potential for transformation through a partnership model. The study was conducted in Binjai City, North Sumatra Province, Indonesia, selected based on several strategic considerations, including representative farm characteristics for the North Sumatra region, a significant sheep population dominated by small-scale farmers, and good access to regional markets due to its proximity to Medan, the provincial capital.
The study was conducted over three months, from May to July 2025, encompassing both normal and peak demand periods (approaching Eid al-Adha) to gain a comprehensive understanding of the seasonal dynamics in the sheep marketing chain. This period was selected to capture significant seasonal variability in the Indonesian sheep marketing system.
2.2 Population and Sample
The study population consisted of all actors involved in the sheep marketing chain in Binjai City and its marketing area. The population was divided into several strata based on their level in the marketing chain: sheep farmers, village collectors, inter-regional traders, regional market traders, and retailers/slaughterers. The sampling technique used was multistage stratified random sampling with three stages: purposive selection of sampling areas based on sheep farm concentration, stratification based on marketing chain levels, and random selection of samples from each stratum.
The sample size was determined using the Slovin formula with a 95% confidence level and a 5% margin of error. The total sample consisted of 126 respondents: 60 livestock farmers, 23 village collectors, 14 inter-regional traders, 10 regional market traders, and 19 retailers/slaughterers. For focus group discussions (FGDs), 8-12 participants were selected per session, with a total of three FGD sessions representing various stakeholders.
2.3 Data Collection
Data collection was conducted using various techniques to ensure validity and reliability. Primary data were collected through a structured questionnaire survey administered to all actors in the marketing chain, in-depth interviews with key informants from each marketing level, direct observation at key locations including livestock pens, collection points, livestock markets, and slaughterhouses, and focus group discussions involving representatives from various actors. Secondary data was obtained from the Central Statistics Agency, the North Sumatra Provincial Livestock and Animal Health Service, previous research reports, scientific journals, and related publications on sheep farming in Indonesia.
The questionnaire was designed using a Likert scale to measure respondents' perceptions and attitudes towards various aspects of marketing and partnerships. Interviews used a semi-structured guide to allow for in-depth exploration of specific issues. All data collection instruments were piloted and validated before field implementation.
2.4 Data Analysis
Marketing efficiency was analyzed using several indicators. The Marketing Efficiency Index (MEI) was calculated as: MEI = (Output Value / Total Marketing Cost) × 100%. A minimum efficiency standard of 50% is set as an acceptable threshold, with values ​​below this threshold indicating that marketing costs are too high relative to output value. This threshold is based on the principle that marketing costs should not exceed the added value created through the marketing process. The marketing margin was calculated as the difference between consumer and producer prices, with the farmer's share representing the proportion of consumer prices received by farmers. Price dispersion analysis examined distribution across various marketing levels.
The market structure analysis used a descriptive approach, calculating the Concentration Ratio (CR4) as the market share of the four largest players relative to the total market share, and the Herfindahl-Hirschman Index (HHI) as the sum of the squares of market shares. The partnership model analysis used a Likert scale (1-5) to measure perceptions and preferences, with the Willingness to Participate Index calculated as: (Sum of Respondents' Scores / Maximum Score) × 100%.
Market structure analysis uses a descriptive approach. The Concentration Ratio (CR4) is calculated using the formula:
CR4 = (S₁ + S₂ + S₃ + S₄) × 100%
S₁, S₂, S₃, and S₄ represent the market shares of the four largest traders. The Herfindahl-Hirschman Index (HHI) is calculated as:
HHI = Σᵢ₌₁ⁿ (Sᵢ)²
Sᵢ is the market share of the i-th trader (in percentage), and n is the total number of traders. HHI values ​​range from 0 (perfect competition) to 10,000 (pure monopoly), with values ​​<1,500 indicating a competitive market, 1,500-2,500 indicating moderate concentration, and >2,500 indicating high concentration.
Qualitative data from interviews and focus group discussions (FGDs) were analyzed thematically to understand the dynamics and relationships between actors. Triangulation was used to validate findings across multiple data sources and methods. 


3. results and discussion

3.1 Characteristics of Marketing Chain Actors
The sheep marketing chain in Binjai involves five levels of key actors with diverse characteristics. Of the 126 respondents interviewed, 60 (47.6%) were sheep farmers, 23 (18.3%) were village collectors, 14 (11.1%) were inter-regional traders, 10 (7.9%) were regional market traders, and 19 (15.1%) were retailers/slaughterers. The characteristics of the farmers indicate that 85% were small-scale, with an average of 4.2 sheep per household, consistent with the findings of Budisatria et al. (2010), who reported a predominance of small-scale farmers with 4-6 sheep. The average age of farmers was 48.3 years, with 12.6 years of livestock farming experience. Approximately 78% of farmers integrated sheep farming with other agricultural enterprises in a mixed farming system, confirming traditional Indonesian livestock farming patterns.
Table 1. Characteristics of Sheep Marketing Chain Actors in Binjai
	Actor Level
	Number of Respondents
	Average Age (years)
	Experience (years)
	Business Scale
	Dominant Education

	Farmers
	60 (47.6%)
	48.3 ± 8.7
	12.6 ± 5.2
	4.2 head/HH
	Elementary-JHS (68%)

	Village Collectors
	23 (18.3%)
	45.2 ± 7.3
	8.4 ± 3.1
	15-25 head/day
	JHS-SHS (74%)

	Inter-regional Traders
	14 (11.1%)
	42.1 ± 6.8
	11.3 ± 4.7
	50-80 head/week
	SHS (86%)

	Regional Market Traders
	10 (7.9%)
	46.8 ± 9.2
	15.2 ± 6.3
	100-150 head/week
	SHS-Diploma (80%)

	Retail Traders/Butchers
	19 (15.1%)
	44.6 ± 7.1
	9.8 ± 4.2
	8-12 head/day
	JHS-SHS (84%)


Source: Primary data, 2025

The characteristics of the marketing chain actors reveal significant structural heterogeneity that fundamentally shapes the system's performance. The dominance of smallholder farmers (85% with an average of 4.2 head per household) is consistent with broader patterns in Indonesian livestock systems documented by Knipscheer et al. (1984) and Soedjana (1993), where small-scale production remains the dominant mode despite decades of modernization efforts. This limited scale creates fundamental challenges to achieving economies of scale in both production and marketing, forcing farmers into dependent relationships with intermediaries who wield superior market power.
The educational gap between farmers and traders deserves particular attention. With 68% of farmers having only an elementary to junior high school education compared to 86% of inter-regional traders having a high school education or higher, information asymmetry is structurally embedded in the system. This educational disparity directly impacts farmers' capacity to process market information, negotiate effectively, and adopt new marketing technologies. The relatively older average age of farmers (48.3 years) combined with limited formal education indicates potential resistance to innovation and technology adoption, which has important implications for the implementation of digital partnership platforms.
The integration of sheep farming into mixed farming systems (78% of farmers) reflects a traditional risk management strategy in which livestock serves as both a savings mechanism and a production system. This pattern aligns with Devendra's (2002) observations on crop-animal integration in Asian smallholder agriculture. However, this diversification strategy, while reducing risk, also limits specialization and limits farmers' ability to achieve technical efficiency gains specific to sheep production. The relatively modest experience levels among village collectors (8.4 years) compared with regional market traders (15.2 years) suggest that barriers to entry increase at higher levels of the marketing chain, contributing to patterns of market concentration.

3.2 Marketing Efficiency Analysis
The marketing efficiency analysis confirmed the research hypothesis that the efficiency of the sheep marketing chain in Binjai remains low. Based on the Marketing Efficiency Index (MEI) calculation, the sheep marketing system was only 42.3% efficient, below the minimum efficiency standard of 50%. This result is consistent with the findings of Marisa et al. (2023) in Langkat Regency, which reported sheep marketing efficiency below 50% across various supply chain schemes.
The average farmer share of 68.5% indicates that farmers receive only about two-thirds of the price paid by end consumers. This situation indicatannees a substantial marketing margin (31.5%) distributed among intermediaries. Marketing chl 2 demonstrated the highest efficiency (52.3%) with the largest farmer share (72.2%), while channel 3, which involves the most intermediaries, demonstrated the lowest efficiency (37.1%). The analysis identified the main inefficiency factors as market information asymmetry (score 4.23), limited infrastructure (score 4.11), and weak bargaining power of farmers (score 4.08).
The Marketing Efficiency Index of 42.3% represents a significant market failure that requires both theoretical explanation and practical intervention. From a transaction cost economics perspective, this inefficiency reflects high coordination costs arising from information asymmetry, uncertain quality standards, and fragmented production structures. The finding that the MEI in Binjai (42.3%) exceeds that reported by Marisa et al. (2023) for Langkat (13.2%) likely reflects Binjai's superior geographic advantages—proximity to Medan reduces transportation costs and time, while better infrastructure facilitates market access. However, even this relatively better performance falls short of international benchmarks for livestock marketing efficiency.
The identification of information asymmetry as a key inefficiency factor (a score of 4.23) aligns with Barrett and Mutambatsere's (2008) theoretical framework on agricultural market failures in developing countries. Specifically, 83% of livestock farmers rely on village collectors for price information, creating a principal-agent problem where collectors can exploit their information advantage. This dependency relationship is reinforced by farmers' limited access to alternative marketing channels and weak organizational capacity. Infrastructure constraints (score 4.11) manifest primarily in inadequate rural roads and limited cold chain facilities, forcing quick sales and limiting farmers' ability to strategically enter markets.
Efficiency variations across marketing channels provide important insights. The superior performance of channel 2 (IEP 52.3%, farmer share 72.2%) suggests that shorter chains with fewer intermediaries can improve efficiency, consistent with the literature on value chain shortening. However, the persistence of longer channels suggests they provide services valued by some actors—inter-regional traders offer convenience and immediate payment, which cash-constrained farmers may prefer over the potentially higher returns of direct marketing. This suggests that efficiency gains must address both technical inefficiencies and the underlying economic constraints that keep inefficient channels persistent.
Total marketing costs of IDR 731,667 per head (17.5% of the final consumer price) exceed international benchmarks by 10-15%, indicating substantial room for cost reduction. However, a cost-benefit analysis reveals that simply eliminating intermediaries may not automatically improve efficiency if their function truly adds value. Instead, the focus should be on eliminating duplicative functions (especially in transportation and storage) and improving coordination to reduce transaction costs. This requires institutional innovation rather than simply structural disintermediation.

3.3 Market Structure and Characteristics
Market structure analysis reveals that the sheep marketing chain in Binjai is oligopsonistic, with a few large traders controlling the majority of transactions. The Concentration Ratio (CR4) for inter-regional traders reached 76.3%, indicating a high level of concentration. The Herfindahl-Hirschman Index (HHI) of 1.847 confirms a concentrated market structure that has the potential to reduce competitiveness. The marketing functions performed by each actor show duplication and inefficiency, particularly in transportation and storage functions, which add costs without adding significant value.
The distribution of margins indicates that retailers/slaughterers capture the largest share (29.0%) through processing and retail services, while village collectors receive the smallest share (18.2%) despite performing critical aggregation functions. Inter-regional traders receive a 28.7% margin, primarily for transportation and storage functions. This distribution pattern reflects an imbalance of power and inefficient allocation of functions throughout the marketing chain.
The oligopsonistic market structure, with a CR4 of 76.3% and an HHI of 1.847, represents a deviation from the assumption of perfect competition underlying neoclassical market analysis. This level of concentration indicates moderate to high market power that inter-regional traders could potentially use to suppress farm-gate prices below competitive levels. According to Sexton (2013), such concentration can arise from economies of scale in transportation and market access, strategic behavior creating barriers to entry, or historical relationships providing incumbency advantages. In the case of Binjai, all three factors appear to be operating—successful inter-regional traders already possess truck ownership, market relationships, and working capital that are difficult for new entrants to replicate.
Functional analysis reveals inefficient allocation of marketing activities across various levels of the chain. The low margin share of village collectors (18.2%) relative to their critical aggregation function suggests they operate under intense competition and limited differentiation. Conversely, the high margin share of inter-regional traders (28.7%) for transportation and storage likely reflects both genuine costs and oligopsonistic rent extraction. The highest retail-level margin (29.0%) partly reflects genuine value addition through meat processing and slaughtering services, but may also incorporate rents from monopolistic competition in the local retail market.
Functional duplication, particularly in transportation and storage, arises from a lack of coordination mechanisms. Multiple actors independently providing similar services increases total system costs without proportional value addition. This pattern is typical of fragmented supply chains where coordination failures prevent joint optimization. Economic theory suggests that vertical coordination through contracts or integration can eliminate these duplicative costs, but implementation faces challenges from asymmetric information, enforcement issues, and heterogeneous actor interests.
The educational gap between farmers (68% elementary-junior high school) and traders (86% high school+) creates a systematic information asymmetry that reinforces the imbalance of market power. This educational stratification, combined with limited farmer organizational capacity, prevents collective action that could counteract trader concentration. Previous efforts at farmer cooperatives in the Indonesian livestock sector have often failed due to governance issues, capital constraints, and an inability to maintain quality standards. These historical failures suggest that new partnership models must incorporate explicit governance mechanisms and capacity-building components to succeed where previous efforts have failed.

3.4 Optimal Partnership Model and Transformation Potential
Preference analysis confirmed the research hypothesis that a multi-stakeholder partnership model with digital integration can significantly improve livestock farmers' bargaining power. The Willingness to Participate Index of 73.4% indicates a high level of acceptance, with livestock farmers demonstrating the highest enthusiasm (78.3%). The recommended optimal partnership model is the Multi-Stakeholder Partnership with a Partnership 4.0 approach that integrates digital technology.
The partnership model consists of four layers: digital infrastructure for information transparency and transaction efficiency; participatory governance ensuring democratic decision-making with a representation formula (40% livestock farmers, 30% traders, 30% support organizations); core partnership activities including collective marketing and capacity building; and transformation outcomes targeting increased efficiency and equitable distribution of benefits.
Implementation of the partnership model is projected to increase the MEI from 42.3% to 61.7% (+45.9%) and the share of farmers from 68.5% to 76.2% (+11.2%), providing an additional IDR 1.77 million per year in income per farmer household. The model is designed with a collective bargaining mechanism that allows over 150 farmers to negotiate together, reducing reliance on individual intermediaries and increasing price transparency through digital platform integration.
The high Willingness to Participate Index (73.4%), with farmers expressing the greatest enthusiasm (78.3%), indicates that the proposed partnership model addresses perceived pain points in the existing system. However, translating expressed preferences into actual participation requires careful attention to implementation barriers. Farmers' strong interest likely reflects a recognition of their weak bargaining position rather than a detailed understanding of the partnership's mechanics. This creates both opportunities and risks—opportunities because farmers recognize the problem, and risks because unrealistic expectations can lead to disappointment if implementation difficulties arise. It should be noted that the Willingness to Participate Index is based on respondents' perceptions, which may be influenced by social desirability bias. However, data triangulation through focus group discussions and in-depth interviews helps validate the findings and mitigate potential bias.
The Multi-Stakeholder Partnership design, which incorporates democratic governance (40% farmers, 30% traders, 30% support organizations), addresses a critical gap in previous cooperative efforts. The historical failure of livestock cooperatives in Indonesia often stems from elite control, where better-resourced members or external actors dominate governance to their advantage. Explicit representation formulas prevent a single group from controlling decisions while ensuring farmers have a plurality of voices. However, democratic governance alone is insufficient without capacity building to enable effective farmer participation in technical and commercial decisions.
The Partnership 4.0 concept, which integrates digital platforms, represents a significant innovation adapting traditional cooperative principles to contemporary technological possibilities. A digital pricing information system can reduce the information asymmetry that Barrett and Mutambatsere (2008) identified as a fundamental market failure. A mobile-based transaction system can increase transparency and reduce transaction costs compared to traditional cash-based informal arrangements. However, successful implementation requires addressing digital literacy barriers among livestock farmers, ensuring reliable connectivity in rural areas, and developing trust in digital transactions among actors accustomed to face-to-face transactions.
The projected efficiency gains (MEI increase from 42.3% to 61.7%, farmer share increase from 68.5% to 76.2%) are critically dependent on achieving several intermediate outcomes. First, collective bargaining must generate sufficient volume (150+ farmers) to attract serious buyers and justify investment in partnership infrastructure. Second, quality standardization through partnerships should reduce transaction costs and enable premium pricing. Third, information transparency must translate into better farm-gate prices rather than simply shifting rents between intermediaries. Fourth, capacity building must enable farmers to perform certain marketing functions currently handled by intermediaries, significantly reducing duplicative costs.
The projected additional income of IDR 1.77 million per farmer household per year represents an increase of approximately 11.2% in sheep-related income. While substantial, this benefit must be weighed against the costs of participation, including meeting time, potential costs for partnership services, and the risks of changing established marketing relationships. Revenue projections assume consistent participation and effective partnership operations, but experience with agricultural cooperatives suggests that maintaining active participation over time is challenging, particularly during off-peak seasons when sheep marketing volumes are lower.
A critical success factor is managing the tension between efficiency goals and equity concerns. While increased efficiency may support the elimination of some intermediary functions, this may disadvantage village collectors who depend on these activities for their livelihoods. The partnership design attempts to address this through inclusive governance that allows intermediaries to participate in the new arrangement. However, managing the transition from exploitative to collaborative partnerships requires careful sequencing and support for actors whose traditional roles may be disrupted. Without such transition management, resistance from displaced intermediaries can undermine implementation.
The findings of this study contribute to the achievement of the Sustainable Development Goals (SDGs), particularly SDG 8 (Decent Work and Economic Growth) and SDG 12 (Responsible Consumption and Production). Improving marketing efficiency and livestock farmers' incomes supports inclusive economic growth (SDG 8.2), while more efficient partnership models encourage sustainable production and consumption patterns (SDG 12.3). Digital transformation in the marketing chain also aligns with SDG target 8.3 on promoting policies that support productive activities and decent work creation.


4. Conclusion

This study concluded that the sheep marketing chain in Binjai exhibits significant structural inefficiencies that require transformation through a partnership approach. The Marketing Efficiency Index (MEI) of 42.3% confirms suboptimal performance, with farmers receiving only 68.5% of the final consumer price. Key inefficiencies include market information asymmetry, limited infrastructure, and farmers' weak bargaining position. The market structure is oligopsonistic with high concentration (CR4 = 76.3%), involving five levels of intermediaries where duplication of functions increases costs without adding proportional value.
The optimal partnership model identified is a Multi-Stakeholder Partnership with a Partnership 4.0 approach that integrates digital technology. This model achieved high stakeholder acceptance (73.4%) and is projected to substantially improve efficiency outcomes. Implementation is expected to increase the MEI by 45.9% and the farmer share by 11.2%, translating to an additional annual income of IDR 1.77 million per farmer household. The model's democratic governance structure and collective bargaining mechanisms address power imbalances while leveraging digital platforms for information transparency.
The findings have important implications for livestock sector development policy in Indonesia. Government interventions should focus on addressing market failures through investments in market information systems and rural infrastructure, while facilitating multi-stakeholder partnerships through a supportive regulatory framework and capacity-building programs. The developed partnership model provides a replicable framework for transforming traditional marketing chains into collaborative systems that balance increased efficiency with equitable benefit distribution, particularly relevant for the livestock sector, which is dominated by smallholder farmers. This transformation contributes to the Sustainable Development Goals, particularly SDG 8 (inclusive economic growth) by increasing livestock farmers' incomes, and SDG 12 (sustainable production) by reducing inefficiencies in the supply chain.
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