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Abstract

:

The demand for coffee in the local and global markets has encouraged massive production at upstream and downstream levels. The socioeconomic impact of coffee production still presents an issue, primarily related to the social benefit and economic value added for farmers. This study aims to identify the social impact of the coffee industry in rural areas in three different coffee industry management systems. Many coffee industries exist in rural areas, with various management systems: farmer group organizations, middlemen, and smallholder private coffee production. This study performed the social organization life cycle assessment to identify the social impact of the coffee industry in rural areas according to the management systems. The results indicated that the coffee industry managed by farmers is superior in providing a positive social impact to four stakeholders: workers, the local community, society, and suppliers, as indicated by the highest social impact scores of 0.46 for the workers, 0.8 for the local community, 0.54 for society, and 0.615 for the suppliers. The private coffee industry provides the highest social impact to consumers (0.43), and the middlemen were very loyal to the shareholders, with a total social impact score of 0.544. According to this social sustainability index analysis, the coffee industry managed by the farmer group has the highest endpoint of social impact at 0.64, which is categorized as the “sustainable” status. Meanwhile, the coffee industry managed by private companies and middlemen is categorized as “neutral or sufficient”. The coffee industry should implement improvement strategies to increase their social impact to all stakeholders in their business supply chain.
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1. Introduction


The increased coffee demand has promoted massive coffee production at upstream and downstream levels [1]. The intensive agricultural industry production substantially depletes the natural resources and causes environmental damage [2,3,4,5,6,7]. Therefore, sustainability issues related to environmental, energy, and social impacts should be addressed.



Many stakeholders are involved in the coffee supply chain, including farmers, farmer groups, the processing industry, distributors, middlemen, retailers, coffee cafés, and end users. The coffee cherry bean is commonly produced by three actors: smallholder coffee farmers, private companies, and the government. More than 94% of the coffee plantations are managed by smallholder coffee farmers [8], indicating that most of the coffee is supplied by smallholder coffee farmers. After harvesting, farmers commonly sell their product to: (1) a small–medium coffee industry actor that performs the post-harvest processing until the coffee is consumed by consumers, and/or (2) middlemen. In recent years, the development of the small–medium coffee industry in rural areas has increased. Through the coffee industry in rural areas, the coffee farmer has other alternatives to whom they could sell their product besides the middlemen. Therefore, the establishment of a small–medium coffee industry in rural areas is predicted to generate an impact on the coffee farmers from a socioeconomic perspective.



Coffee sustainability studies have recently been conducted in many sectors and regions, including Indonesia. Many studies related to sustainability evaluation in coffee were reported, such as a comprehensive sustainability evaluation of coffee production considering the environmental, energy, and economic impacts at the farm level according to fertilizer application in Indonesia [9]. Globally, studies related to the impact of coffee production on sustainability were also performed in other countries [1,10], such as Brazil, where the environmental impact of green coffee production was identified [11]. A study in Japan investigated the carbon footprint of coffee production [12], while another study determined the environmental impact of coffee production in India [13]. An investigation of greenhouse gas emissions in coffee grown according to the cropping system in Columbia was performed [14], as well as a sustainability assessment of organic coffee in Mexico [15]. The study of coffee production, which focuses on the social and socioeconomic impacts, still needs to be expanded, both globally and locally in Indonesia. A study concerning the social implications of the biorefinery of coffee cut steam was conducted [16]; however, studies have yet to be reported regarding the specific social impact assessment of coffee production considering the management system.



The social impact is essential to determine to capture the existing social benefits for stakeholders involved in the system activities. Social life cycle assessment (S-LCA) is an approach to determine the social impact of the product, process, method, and organization. Through S-LCA, we can identify, communicate, and report the social impacts, sustainability knowledge, and social conditions of the product, process, method, and organization [17,18]. Unlike the environmental and economic LCA, the S-LCA is still at the pioneering stage. One recent development for the social impact assessment guidelines was the publication of the UNEP/SETAC “Guidelines for Social Life Cycle Assessment of Products” [17]. This procedure still faces challenges in its methodology for performing S-LCA, specifically based on the definition and its functional unit use, the data limitations, and the aggregation of social aspects from the subcategory to impact category level. There is still no consensus for the standard to determine the indicators of social impact characterization. A study of social impact approaches has been proposed, such as by labeling the process with attributes using the rating scale of company performance and the impact to stakeholders [19]. In recent years, some studies proposed the use of the S-LCA methodology according to the typical object and subject observed condition to complete the existing S-LCA method, such as identifying the categories and subcategories of social indicators using a weighting factor [20]. Further, PSILCA was also developed as a new social impact life cycle assessment database [21].



The current research on social impact assessment tends to identify the social impacts of the product, process, and organization. For the product and process, S-LCA is commonly used during the social evaluation. To discover the social impact of an organization, the social organizational life cycle assessment (SO-LCA) is performed. SO-LCA and S-LCA have many methodological similarities, although they differ in the scope of the analysis [22]. The scope of the product and process involves all processes until the product is produced. However, the scope of the organizational social impact involves the whole organization. Many studies have been performed on the social impacts of the product and process, such as the product and process in agriculture production [19,23,24,25,26], in the battery [27], construction [20,28], plastics [29], and wastewater treatment industries [30], and in urban farming [31]. However, the S-LCA evaluation in coffee production in Indonesia does not yet exist based on the product, process, and organizational perspectives. The assessment of the social impacts of the product and process can be used to identify, learn, set up strategies and action plans, and inform management policies and practices. Furthermore, from a more complex organizational perspective, the SO-LCA can provide the essential information to improve the organization’s management system [16]. The social hotspot will be determined after a social impact evaluation is conducted. The status of their impact to stakeholders will be identified. Therefore, the organization will know their position and contribution to the actors involved in their supply chain. Specifically, the organization will know what aspect still needs to be improved according to the impact indicator status. Therefore, it is important to evaluate the social impact of coffee production according to the existence of the coffee industry in rural areas since there is no literature available on social aspect evaluation.



Regarding the sustainability evaluation of coffee production in Indonesia, some issues still need to be determined through intensive study in this area: Does the coffee production from the upstream to the downstream level beneficially affect the society and stakeholders in the coffee supply chain? In what aspect do they provide the most impact to the coffee farmer? What parts still need to be improved? Which coffee production management is more beneficial to support rural area development? These issues can be addressed by a comprehensive social and socioeconomic impact evaluation at the first important stage. However, no study evaluates the social impact in this field. Therefore, this study aims to investigate the social impact of the small–medium coffee industry in rural areas on all stakeholders involved in the coffee production supply chain. The SO-LCA was chosen as the comprehensive social impact evaluation in this study due to the comprehensive stakeholder evaluation, including the society, local community, consumers, authorities (government), and all stakeholders in the coffee supply chain (workers, suppliers, production actors, distributors, retailers, and investors). The latest version of the S-LCA guidelines provided by UNEP/SETAC 2020 [32] combined with the latest studies on S-LCA [20,29,33] were used in this study.



The study results would be beneficial information for further improvement according to intervention in coffee management to optimize the social benefits. For the coffee industry, the S-LCA results can be considered to redesign its organization management and redevelop the cooperation model with coffee supply chain actors: farmers as suppliers and investors, society, the local community, consumers, and the government, to increase the socioeconomic benefits. A further impact of the S-LCA results is that they can be used for decisionmakers (government) during planning and rearranging of the strategies to support the coffee stakeholders, specifically coffee farmers, coffee farmer groups, and the small–medium coffee industry in rural areas.




2. Materials and Methods


2.1. Research Location


The study is located in West Java province, Indonesia, specifically in three regions: Bandung Regency, Sumedang Regency, and West Bandung Regency. The specific research site location is presented in Figure 1.



This area was chosen as it is the center of coffee production in West Java, specifically in Bandung District. About 16 small and medium coffee industries were involved in this study. There are no specific data regarding the total number of small–medium coffee processing industries provided by Indonesian statistics in this area. However, according to the data from the Bandung Statistic Agency, about 38 beverage industry SMEs exist (Bandung Statistic Agency). Therefore, this study involved approximately 42% of the total beverage industry in Bandung District.




2.2. Methodology


The study adopted the latest social life cycle assessment (S-LCA) framework for social impact evaluation, which follows the ISO standardized environmental LCA [33]. The UNEP/SETAC recommend that an environmental LCA framework can be used to determine the S-LCA. The S-LCA study was performed in four stages, as presented in Figure 2.



2.2.1. Goal and Scope Definition


Defining a clear goal and scope is the first critical stage in the LCA framework [34,35,36,37]. There are multiple preferences of research when defining the scope for S-LCA. Some researchers follow the ELCA framework that focuses on product development, while others prefer to use the companies or business organizations as the main component of S-LCA [30].



This study uses the business organization perspective that focuses on the coffee processing industry, including the entire life cycle and all stakeholders in its supply chain. The goal of this S-LCA was:




	(1)

	
To determine the social impact of the coffee industry in rural areas according to its management system: (1) private companies, (2) coffee farmer groups, and (3) middlemen.




	(2)

	
To determine the management option that is socially more beneficial for coffee stakeholders.









This study will identify the social impact of the coffee industry in rural areas according to its management system. There are three different management systems of the coffee industry: the private sector, farmer groups, and middlemen. The three coffee industry management systems are detailed in Table 1.



The system boundary of this study is the business organization of coffee production. Generally, the coffee industry conducts some production activity, as expressed in Figure 3.




2.2.2. Data Inventory


The social life cycle inventory assesses a company’s and its stakeholders’ relationship [19]. This study performed the S-LCA evaluation of the coffee industry in rural areas and assessed its impact on the stakeholders (farmers, farmer groups, the local community, authorities). The stakeholder category, the impact subcategories, and the performance and impact indicators were identified at this stage. The stakeholder category and the impact subcategories adapted the latest version provided by the UNEP S-LCA guidelines [32,33].



This study involved six main stakeholders, as follows:




	(1)

	
Workers/employees




	(2)

	
Local community




	(3)

	
Society




	(4)

	
Consumers (all consumers who are part of each supply chain)




	(5)

	
Value chain actors (farmers as the main suppliers and shareholders)




	(6)

	
Children (the additional stakeholders in the new SETAC/UNEP guidelines)









In terms of subcategories, this study followed the new guidelines for the social life cycle assessment of product and organization 2020, provided by UNEP [32] (Figure 4).



In terms of the performance and impact indicators, this study considered the indicators from some previous social life cycle assessment studies, considering the stipulation of labor in Indonesia and ILO best practices, and considering the discussion with relevant stakeholders and experts regarding the suitable performance and impact indicators of coffee production. Since there is no international consensus on a characterization method for social impact [38], some previous studies also involved the related stakeholders during the characterization of performance and the impact indicators’ references. Details of the social impact indicators and performance in this study are presented in Table 2.



During the data collection, 16 small–medium coffee industries in rural areas were evaluated. According to [17], the backbone of the S-LCA is the information and data describing the product life cycle, the process involved, and the relation of stakeholders to the goal scope definition of the study. Therefore, the inventory data, the categories, subcategories, and indicators for social impact evaluation were investigated by following Table 2. The questionnaire was designed for agriculture production, more specifically, to be administered to small and medium coffee industry owners, workers, farmers as suppliers, coffee investors, local communities, and society in rural areas. The questionnaires were filled out on-site, face-to-face, with in-depth interviews with all stakeholder categories in this study.




2.2.3. Social Life Cycle Impact Assessment Method


After the data were collected by field observation and in-depth interviews, the next stage of S-LCA was to determine the performance and social impact of coffee production in rural areas. This study used the scoring system following the combination method proposed by UNEP and some previous studies [20,29,32]. Some studies have also used different leveling techniques, using 1–5 levels with different scales [39]. This study proposed a Likert scaling approach for scoring and prioritizing the indicators (Table 3).



For the qualitative data, the respondents provided the score directly using a Likert scale (Table 3). Meanwhile, this study used the scoring technique for the quantitative and semi-qualitative data by following Table 4. The scoring process involved all coffee stakeholders. The evaluation involved the coffee industry owners providing the score for the industry’s social performance assessment. Meanwhile, the scoring for the social impact assessment involved all coffee stakeholders, such as coffee farmers as suppliers, the local community, consumers, and workers. In this stage, the output is the performance and impact score. According to [32], conducting the weighting procedures during the social impact assessment will provide a more realistic result. Therefore, this study also weighed all elements in all sub-indicators by involving the experts.



After the score and weight level were obtained, the endpoint score for the social impact assessment was calculated by Equations (1)–(3) proposed by UNEP through the latest social impact assessment guideline. This study used the endpoint category following [20] (Table 5).



To calculate the net score of each subcategory, Equation (1) was used:


    I S   x   =   [   ∑  n = i   I      I   i   × C I ]       I   n      



(1)




where:




	
    I S   x     = net score of subcategory “x”



	
    I   i     = indicator “i”



	
    I   n     = number of indicators of subcategory “x”



	
  C I   = coefficient of indicator “i”








The normalized net score for each endpoint indicator was calculated by using Equation (2):


    C S   x   =     ∑  n = i     S   c        I S   x         ∑  n = i     S   c      C I      



(2)




where:




	
    C S   x     = net score of endpoint category “x”



	
    S   c     = subcategory



	
    I S   x     = sum of the total score of all subcategories “x”



	
  C I   = sum of the total coefficient of endpoint indicator “x”








This study also calculated the score of the social sustainability index by using Equation (3):


    S S   x   =     ∑  n = i     S   c        C S   x         ∑  n = i     S   c        I   a   ×   W   f        



(3)




where:




	
    C S   x     = net score of endpoint category “x”



	
    I   a     = endpoint category (score 0–1, following Table 2)



	
    W   f     = sum of the total score of all subcategories “x” (using 1 for all categories)








Lastly, the endpoint score was converted into the social sustainability status (Table 6).






3. Results


The social performance and social impact of the coffee industry in the rural area according to the management system were compared. This section provides a comparative analysis of each indicator, subcategory, and endpoint impact of the coffee industry management system.



3.1. Social Performance of Coffee Industry with Different Management Systems


The social performance of the small–medium coffee industry was identified. According to the comparative study of the social performance indicators of three coffee industry management systems, some points were highlighted according to the study results, as presented in Figure 5.



In the worker category, the coffee industry managed by the private coffee industry had the highest social activity compared to the others. The superior performance is shown in various indicators, such as in freedom of association and collective bargaining, working hours, forced labor, social benefit, employment relationship, and sexual harassment, with social performance scores of 0.85, 0.33, 1.00, 0.50, 0.86, and 0.63, respectively. This result indicates that the private coffee industry paid attention to employees’ social aspects while also managing the business organization in many aspects: working regulation, employees’ social benefits, and security. However, the coffee industry managed by the farmer group also showed the highest social performance scores in four aspects: 0.85 in freedom of association and collective bargaining, 1.00 in fair wages, 0.75 in equal opportunity and discrimination, and 1.00 in smallholders, including the farmers. Fair wages and involving farmers as workers showed the most significant performance in the coffee farmer group. According to this result, the farmer group is concerned with involving the coffee farmer not only as a supplier but also as a worker. This study is relevant because in the coffee industry managed by farmer groups, coffee farmers organized all business organization activity from the upstream to the downstream level.



Middlemen demonstrated the lowest social performance in the coffee industry. In the coffee supply chain, the middlemen play an essential role in the coffee industry’s history. Before the private smallholder coffee industries massively developed in rural areas, middlemen became the main actors in supplying and distributing coffee to local and global markets. This study indicates that middlemen had a lower performance in terms of fair wages, working hours, social benefits, security, and involving farmers as a worker. Therefore, the middlemen should evaluate their regulations and consider the workers as a vital actor to their business organization.



For consumers, the coffee industry organized by private and farmer groups had a better performance in almost all aspects. This study result is realistic when compared to the conditions in the field, where these two industries are commonly producing all derivative coffee products and managing the selling management system by themselves. Therefore, they consider the consumer aspect while managing their business organization. However, middlemen demonstrated a lower performance, as indicated by the lower performance scores in all aspects. The characteristic of middlemen is that they are seen as collectors and distributors. They do not manage the selling of products to the end consumers. This might be why they do not include a lot of consumer considerations during the organization of their business.



Regarding the coffee industry’s performance for the local community and society, the farmer group had the highest performance, which involves coffee farmers as the leading actors in managing their business organization: as workers, suppliers, and business team management. Inversely, the middlemen had the lowest performance. For the supplier category, the middlemen also had the lowest performance, while the others demonstrated higher performances. However, middlemen and private companies achieved a higher performance with shareholders since some of them have a good relationship with the investors. Meanwhile, the lower performance in the farmer group indicates that they are limited in connecting with the investors. Since the farmer group is managed with organization ownership, managing a good business organization is still challenging. Detailed results are presented in Table A1.




3.2. Social Impact of Coffee Industry with Different Management Systems


	
Comparative Impact Per Impact Subcategory






Besides evaluating the social performance of the coffee industry from the business organization’s side, this study also assessed the social impact of their performance on all coffee stakeholders. According to Figure 6, the farmer group had the highest social impact in five impact indicators for the workers category, such as freedom association (0.67), fair wages (0.75), equal opportunity and discrimination (0.75), sexual harassment (0.75), and smallholders, including farmers (1.00). The highest social impact score was shown by involving the farmers as workers. This result indicates that farmers experience social benefits from their involvement as workers in the coffee industry.



From the consumer’s perspective, the private coffee industry is more beneficial for customers related to the product and services. In fact, the coffee industry, which is managed by the private sector, has many derivative businesses and distribution facilities until the product is received by consumers, from direct selling, managing coffee at cafés, and connection with retailers. The increasing competition in derivative businesses driven by private coffee industries encourages managers to provide consumers with the best service and products. Therefore, consumers feel the social benefits of the coffee industry’s existence in all social impact indicators: health and safety products (0.88), a feedback mechanism (0.88), consumer privacy (0.74), and transparency (0.91). The farmer group also had a good impact on consumers. Even though the social impact score was lower than that of private companies, the impact was still higher than that of the middlemen.



The coffee industry managed by the farmer group is outstanding in providing a positive impact on the local community and society in terms of job creation, community engagement, and access to local material and immaterial resources. Therefore, to develop a more beneficial impact to the development of rural society, the coffee industry managed by farmer groups should be practiced more broadly. The detailed impacts for each sub-indicator are presented in Figure 6 and Table A2.



	
Comparison of the Social Impact of the Endpoint Categories






This study also performed the calculation of the social impact per stakeholder category impact by using Equation (2). Detailed results are presented in Figure 7 and Table A3.



According to Figure 7, the coffee industry managed by the farmer group is superior in providing the social impact to four stakeholders: workers, the local community, society, and suppliers, as indicated by the highest social impact scores of 0.46 for the workers, 0.8 for the local community, 0.54 for society, and 0.615 for the suppliers. Meanwhile, the private coffee industry provided the highest impact to consumers (0.43), and the middlemen were very loyal to the shareholders, with a total social impact score of 0.544. Through the category impact evaluation, the actual situation of the level of social impact of the coffee industry with different management systems was captured. It also provided an overview of what aspects need to be addressed.





4. Discussion


4.1. Social Impact Hotspots of the Three Coffee Management Systems


The social hotspot needs to be identified to provide a consideration for future improvement. The hotspot was obtained by defining the status of the social impact score following the scoring system provided in Table 2. Each of the colors indicates the social impact status. Table 7 presents the social impact status for each indicator.



The hotspot identification can provide the direction for improvement, and which aspect still needs improvement will be displayed in this analysis [32]. The social hotspot is indicated with the subcategories colored by orange and red. A previous study in a different study field also proposed this system [20].



The results of this study identified that private companies have one subcategory with a red color status in the local community, which is related to delocalization and migration. Furthermore, the private coffee industry also had 16 orange subcategories spread across all categories: 1 aspect in workers (social benefit and social security), 1 aspect in consumers (end of product life responsibility), 2 aspects in the local community (cultural heritage and secure living conditions), 5 aspects in society (public commitment to sustainability issues, prevention and mitigation of armed conflict, technology development, corruption, and ethical treatment of animals), 3 aspects in suppliers (promoting social responsibility, respect of intellectual property rights, and wealth distribution), 3 aspects in shareholders (manage the investment, decision-making involvement, and maximize on creating the value added), and 1 aspect in children (education provided in the local community). However, the private coffee industry generated a positive impact in five subcategories, as shown by the green color status.



The highest positive social impact was provided by the coffee industry managed by farmer groups, as indicated by the highest score of subcategories colored with the green status. About seven subcategories had a high positive impact on child labor and smallholders including farmers in the worker category, local employment, respect for indigenous rights, and community engagement in the society category, fair competition in the supplier category, and health issues for children as consumers. According to this study result, the coffee industry managed by the farmer group has a significant contribution to the local community and society.



However, the lowest positive impact, as well as the highest negative impact, were provided by middlemen. The positive impact was only shown in three subcategories: child labor, local employment, and health issues for children. Meanwhile, the negative impact was indicated in 10 subcategories, colored red, namely: social benefit and smallholders including farmers in the worker category, delocalization and migration and cultural heritage in the local community category, public commitment to sustainability issues, prevention and mitigation of armed conflict, technological development, and corruption in the society category, and promoting social responsibility and supplier relationships (farmers) in the supplier category.



Through these social hotspot results, this study shows which aspects should be improved by the private coffee industry, middlemen, and farmer groups to achieve positive impacts to the coffee stakeholders in their business supply chains.




4.2. Social Sustainability Index of Coffee Industry Management Systems


The current study on the social sustainability status still needs to be completed. Some studies proposed a method to identify the social sustainability status by indexing their social impact. This study follows [20] by using Equation (3). The social sustainability status is presented in Table 8.



According to this social sustainability index analysis, the coffee industry managed by the farmer group has the highest endpoint of social impact at 0.64, which is categorized as the “sustainable” status. Meanwhile, the coffee industry driven by the private companies and middlemen is classified as “neutral or sufficient”. The coffee industry actors should conduct improvement strategies to increase their social impact to all stakeholders in their business supply chains.





5. Conclusions


There are some points to highlight related to the social impacts of the three different coffee industry management systems in rural areas: (1) The existence of the coffee processing industry in rural areas generated the most positive impact to the local community, specifically in the impact on the local employment in all types of management systems. (2) The coffee processing industry managed by the farmer group provided the most significant positive impact on the seven subcategories. Furthermore, the coffee industry managed by farmers was superior in providing a positive social impact to four stakeholders: workers, the local community, society, and suppliers, as indicated by the highest social impact scores of 0.46 for the workers, 0.8 for the local community, 0.54 for society, and 0.615 for the suppliers. Meanwhile, the private coffee industry had the highest impact on consumers (0.43), and the middlemen were very loyal to the shareholders, with a total social impact score of 0.544. The coffee industry managed by farmer groups still has a weakness in creating the customer’s social impact. Therefore, this study finding recommends that the farmer organizations increase their performance and consider customers’ preferences while managing their business organization. (3) Middlemen generated the lowest positive impact as well as the highest negative impact. Conversely, middlemen generated a higher positive impact to shareholders compared to other coffee industry management systems. This indicates that middlemen managed a good relationship with shareholders. (4) The coffee industry managed by the farmer groups had the highest endpoint of social impact at 0.64, which is categorized as the “sustainable” status. Meanwhile, the coffee industry managed by private companies and middlemen is classified as “neutral or sufficient”. The coffee industry should conduct improvement strategies to increase the social impact to all stakeholders in their business supply chains.



This study’s findings provide scientific information regarding the existing social impacts of the coffee industry in rural areas. Capturing the three different coffee management systems will provide a comprehensive social impact evaluation of what management system is more beneficial for farmers and society. Therefore, this study can recommend to governments what management system should be supported to be implemented more broadly in rural areas. For example, the government’s provision regarding developing the coffee industry in rural areas should prioritize the coffee industry managed by farmer groups compared to others. Currently, the assistance and support from the government have yet to reach the coffee industry driven by farmer groups. This study’s findings showed that a coffee industry managed by farmer groups has a more positive impact on local community development in rural areas. Therefore, this study recommends the government pay more attention and prioritize the assistance and support to the coffee industry managed by farmer groups.



In the future, the social impact evaluation in agriculture production needs a standard assessment model involving all agriculture production actors, specifically during the characterization of impact indicators for agriculture production, the weighting and prioritizing of indicators, and the standard of scoring. Since there is no specific standard for a specific sector, the social impact assessment methodology is still in progress.
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Table A1. Social performance scores of the three coffee industry management systems.






Table A1. Social performance scores of the three coffee industry management systems.












	Stakeholder
	Sub-Indicators
	Private
	Middlemen
	Farmer Group





	Workers/employees
	Freedom of association and collective bargaining
	0.85
	0.45
	0.85



	
	Child labor
	1.00
	1.00
	1.00



	
	Fair wages
	0.54
	0.50
	1.00



	
	Working hours
	0.33
	0.00
	0.25



	
	Forced labor
	1.00
	0.75
	0.75



	
	Equal opportunity and discrimination
	0.67
	0.75
	0.75



	
	Health and safety
	0.75
	0.75
	0.75



	
	Social benefit/social security
	0.50
	0.33
	0.42



	
	Employment relationship
	0.86
	0.81
	0.58



	
	Sexual harassment
	0.63
	0.50
	0.50



	
	Smallholders, including farmers
	0.27
	0.00
	1.00



	Consumers
	Health and safety
	1.00
	1.00
	0.88



	
	Feedback mechanism
	1.00
	0.63
	0.88



	
	Consumer privacy
	0.63
	0.63
	0.50



	
	Transparency
	0.91
	0.63
	0.88



	
	End of product life responsibility
	0.75
	0.50
	0.50



	Local community
	Access to material resources
	0.75
	0.75
	1.00



	
	Access to immaterial resources
	0.75
	0.75
	1.00



	
	Delocalization and migration
	0.00
	0.06
	0.25



	
	Cultural heritage
	0.50
	0.13
	0.75



	
	Safe and healthy living conditions
	0.50
	0.50
	0.75



	
	Respect indigenous rights
	0.71
	0.13
	1.00



	
	Community engagement
	0.75
	0.00
	1.00



	
	Local employment
	0.98
	1.00
	1.00



	
	Secure living conditions
	0.73
	0.38
	0.75



	Society
	Public commitment to sustainability issues
	0.54
	0.00
	0.83



	
	Contribution to economic development
	0.75
	0.75
	0.75



	
	Prevention and mitigation of armed conflict
	0.25
	0.00
	0.00



	
	Technology development
	0.27
	0.13
	0.33



	
	Corruption
	0.75
	0.25
	1.00



	
	Ethical treatment of animals
	0.50
	0.13
	0.50



	
	Poverty alleviation
	1.00
	0.75
	1.00



	Suppliers
	Fair competition
	1.00
	0.50
	1.00



	
	Promoting social responsibility
	0.44
	0.00
	0.25



	
	Supplier relationships (farmers)
	0.54
	0.00
	0.88



	
	Respect of intellectual property rights
	0.50
	0.25
	0.50



	
	Wealth distribution
	1.00
	0.50
	1.00



	Shareholders
	Manage the investment
	0.58
	0.56
	0.33



	
	Agreement mutualism
	0.58
	0.75
	0.33



	
	Decision-making involvement
	0.58
	0.25
	0.33



	
	Managing continuous communication
	0.58
	0.50
	0.33



	
	Maximize on creating the value added from the investment
	0.58
	0.50
	0.33



	Children
	Education provided in local community
	0.50
	0.00
	0.25



	
	Health issues for children as consumers
	1.00
	1.00
	1.00



	
	Child-related marketing concerns
	1.00
	0.75
	1.00










 





Table A2. Social impact per subcategory of the three coffee industry management systems.
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	Stakeholder
	Performance and Impact Subcategories
	Private
	Middlemen
	Farmer Group





	Workers/employees
	Freedom of association and collective bargaining
	0.48
	0.25
	0.67



	
	Child labor
	1.00
	1.00
	1.00



	
	Fair wage
	0.56
	0.25
	0.75



	
	Working hours
	0.75
	0.75
	0.75



	
	Forced labor
	0.54
	0.50
	0.50



	
	Equal opportunity and discrimination
	0.65
	0.50
	0.75



	
	Health and safety
	0.67
	0.42
	0.53



	
	Social benefit/social security
	0.24
	0.00
	0.25



	
	Employment relationship
	0.66
	0.56
	0.58



	
	Sexual harassment
	0.60
	0.63
	0.75



	
	Smallholders, including farmers
	0.50
	0.00
	1.00



	Consumers
	Health and safety
	0.88
	0.75
	0.88



	
	Feedback mechanism
	0.88
	0.63
	0.83



	
	Consumer privacy
	0.74
	0.50
	0.50



	
	Transparency
	0.91
	0.50
	0.75



	
	End of product life responsibility
	0.25
	0.25
	0.25



	Local community
	Access to material resources
	0.50
	0.50
	0.75



	
	Access to immaterial resources
	0.71
	0.50
	0.83



	
	Delocalization and migration
	0.04
	0.00
	0.00



	
	Cultural heritage
	0.27
	0.13
	0.29



	
	Safe and healthy living conditions
	0.50
	0.50
	0.75



	
	Respect indigenous rights
	0.90
	0.25
	1.00



	
	Community engagement
	0.75
	0.50
	1.00



	
	Local employment
	0.98
	1.00
	1.00



	
	Secure living conditions
	0.38
	0.38
	0.38



	Society
	Public commitment to sustainability issues
	0.20
	0.00
	0.25



	
	Contribution to economic development
	0.60
	0.50
	0.75



	
	Prevention and mitigation of armed conflict
	0.25
	0.13
	0.13



	
	Technology development
	0.14
	0.00
	0.19



	
	Corruption
	0.19
	0.13
	0.19



	
	Ethical treatment of animals
	0.25
	0.25
	0.38



	
	Poverty alleviation
	0.46
	0.25
	0.42



	Suppliers
	Fair competition
	0.77
	0.25
	1.00



	
	Promoting social responsibility
	0.23
	0.00
	0.56



	
	Supplier relationships (farmers)
	0.46
	0.13
	0.75



	
	Respect of intellectual property rights
	0.25
	0.13
	0.25



	
	Wealth distribution
	0.38
	0.25
	0.67



	Shareholders
	Manage the investment
	0.33
	0.56
	0.25



	
	Agreement mutualism
	0.40
	0.50
	0.25



	
	Decision-making involvement
	0.15
	0.25
	0.17



	
	Managing continuous communication
	0.58
	0.50
	0.33



	
	Maximize on creating the value added from the investment
	0.29
	0.50
	0.25



	Children
	Education provided in the local community
	0.38
	0.38
	0.25



	
	Health issues for children as consumers
	1.00
	1.00
	1.00



	
	Child-related marketing concerns
	0.75
	0.75
	0.75










 





Table A3. Social impact of endpoint stakeholder indicators of the three coffee industry management systems.
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	Category
	Private
	Middlemen
	Farmer Group





	Workers/employees
	0.350
	0.290
	0.464



	Consumers
	0.429
	0.309
	0.377



	Local community
	0.669
	0.500
	0.800



	Society
	0.490
	0.294
	0.540



	Suppliers
	0.398
	0.143
	0.615



	Shareholders
	0.411
	0.544
	0.294



	Children
	0.850
	0.850
	0.800
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Figure 1. Research site location. 
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Figure 2. Social life cycle assessment procedure. 
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Figure 3. System boundary. 
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Figure 4. Stakeholder category and impact subcategories. 
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Figure 5. Social performance of the three coffee industry management systems. 
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Figure 6. Comparative social impacts of the social impact indicators. 
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Figure 7. Comparison of social impacts for each stakeholder indicator. 
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Table 1. Characteristics of the three coffee industry management systems.
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	Categories
	Private
	Middlemen
	Farmer Groups





	Ownership
	Personal, with individual ownership
	Personal, individual, or partnership with the third parties (medium–large company)
	Farmer organization



	Activity
	Processing the coffee cherry bean until green bean, roasted bean, and other coffee products for the end user
	Processing the coffee cherry bean until green bean
	Processing the coffee cherry bean until green bean, roasted bean, and other coffee products for the end user



	Final product
	All coffee products: green bean, roasted bean, and other coffee products for the end user
	Green bean as a raw material for third parties
	All coffee products: green bean, roasted bean, and other coffee products for the end user



	Trading

activity
	Direct selling to the end user (café shop, retailer, reseller, etc.)
	Selling to the third parties
	Direct selling to the end user (café shop, retailer, reseller, etc.)







Source: personal data from field observation.













 





Table 2. Social impact and performance indicators’ references.
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Stakeholder

	
Subcategories

	
Performance Indicators

	
Impact Indicator






	
Worker/employee

	
Freedom of association and collective bargaining

	
Freedom to form and join a union

	
Workers’ social interests are promoted and protected




	

	
Membership of union

	
Workers’ economic interests are promoted and protected




	
Child Labor

	
Percentage of child labor (under 18)

	
Percentage of child labor (under 18) who have forfeited school




	
Fair wage

	
Following the minimum standard of salary regulation

	
Satisfaction of salary regulation and implementation in companies




	

	
Regulation document of salary

	
Implementation of salary protection




	
Working hours

	
Following the standard of working time regulation

	
Workers’ satisfaction with working hours




	
Forced labor

	
Workload following the regulation

	
Satisfaction of workload condition




	
Equal opportunity and discrimination

	
Share of female workers in the total work force

	
Workers’ satisfaction with job assignment




	
Health and safety

	
Recordable injury

	
Workers understand the procedure of safe working




	

	
Process safety event

	
Workers’ satisfaction with safety mitigation and procedures in the workplace




	

	
The number of accidents

	
Safe workplace conditions




	

	
Employee involvement in action of HSE

	




	

	
Site with OHAS certification

	




	
Social benefit/social security

	
Social program for workers

	
Workers’ satisfaction with company’s social program




	

	
Holiday regulation

	




	

	
Expenditure on social security

	
Level of worker security on social aspect




	
Employment relationship

	
Permanent employee

	
The impact of the permanent worker status on the workers’ security satisfaction




	

	
Contract employee

	
The impact of the contract worker status on the workers’ security satisfaction




	

	
Document related to employment status

	
The legal document of working status’ impact on the employee–industry relationship




	
Sexual harassment

	
Regulation for sexual harassment prevention

	
Satisfaction of workers’ security through the sexual harassment prevention regulation




	

	
Cases of sexual harassment

	
Workers’ safety during work hours related to sexual harassment threats




	
Smallholders, including farmers

	
Farmers as workers

	
The level of farmers’ satisfaction with their involvement as workers




	
Consumers

	
Health and safety

	
Product guarantee in terms of health and safety

	
Customer satisfaction with product guarantee




	

	
Cases related to health issues after consuming the product

	
Consumer trust related to health issue mitigation regarding products




	
Feedback mechanism

	
Complaint mechanism

	
Consumer satisfaction regarding complaint mechanism




	

	
Unsolved complaints

	
Consumer satisfaction with unsolved complaint performance




	
Consumer privacy

	
The agreement document/regulation

	
Consumer trust regarding the availability of the agreement document/regulation




	

	
Commitment to consumer

privacy

	
Consumer satisfaction with the company’s commitment regarding consumer privacy




	
Transparency

	
Transparent information related to product quality

	
Consumer satisfaction related to the transparency of product quality information




	

	
Accessible information on social media or digital flatform information

	
Consumer satisfaction with the accessibility of information




	
End of product life responsibility

	
End of product life responsibility

	
Customer satisfaction with the end of product life responsibility




	
Local community

	
Access to material resources

	
Utilize the material resources from the local community

	
Satisfaction with the benefit to the local community due to the access to material resources




	
Access to immaterial resources

	
Utilize the immaterial resources from the local community

	
Satisfaction with the benefits to the local community due to the access to immaterial resources




	
Delocalization and migration

	
Promoting local community migration

	
Migration number




	
Cultural heritage

	
Fulfillment of the statutory requirement for protection

	
Cultural heritage protection




	
Safe and healthy living conditions

	
Cost of the environmental impact on human health/ECM (derived from the ELCA model)

	
Rate of environmental hazards to human health




	
Respect indigenous rights

	
Involve indigenous considerations in activities

	
Satisfaction with consideration of indigenous rights




	
Community engagement

	
Community engagement in business activity

	
Satisfaction with community engagement performance




	
Local employment

	
Employees from local areas

	
Contribute to decreasing the number of unemployed local people




	
Secure living conditions

	
Effort to develop secure living conditions

	
Satisfaction with the security of living conditions




	
Society

	
Public commitment to sustainability issues

	
Commitment to sustainability issues

	
Public satisfaction with the industry’s commitment to sustainability issues




	
Contribution to economic development

	
Job creation

	
Satisfaction with job opportunities




	
Prevention and mitigation of armed conflict

	
Procedure to mitigate the military conflict

	
Satisfaction of society related to the security from war or military conflict




	
Technology development

	
Economic contribution for technological development for society

	
Value-added creation to the society according to technological development




	
Corruption

	
The amount of corruption

	
Corruption’s impact on society




	
Ethical treatment of animals

	
Animal welfare consideration during production

	
Animal welfare issues




	
Poverty alleviation

	
Job creation for the local community

	
Contribute to reducing poverty




	
Value chain actors

	

	

	




	

	
Suppliers

	
Fair competition

	
Farmers receive a fair purchase price for their product

	
Farmers’ satisfaction with fair purchase prices for their products




	

	
Promoting social responsibility

	
Social responsibility program for farmers

	
Satisfaction of farmers related to the social responsibility program




	

	
Supplier relationship (farmers)

	
Product supply agreement among coffee farmers

	
Suppliers’ commitment to supplying the product




	

	

	
Training and coaching

	
Suppliers’ satisfaction with the company’s effort to manage the relationship




	

	
Respect of intellectual property rights

	
Intellectual property rights’ consideration

	
Suppliers’ satisfaction with the company’s performance regarding intellectual property rights




	

	
Wealth distribution

	
Contributing to farmers’ wealth improvement

	
Farmers’ wealth improvement




	

	
Shareholders

	
Manage the investment

	
The existing investment

	
Shareholders’ satisfaction with the company’s performance on investment management




	

	
Agreement mutualism

	
Agreement document

	
Satisfaction with agreement mutualism implementation




	

	
Decision-making involvement

	
Investors involved in decision-making

	
Satisfaction with shareholders’ involvement in decision-making




	

	
Managing continuous communication

	
Special flatform communication/duration of meeting

	
Satisfaction with communication performance management




	

	
Maximize on creating the value added from the investment

	
Investment satisfaction

	
Satisfaction with the obtained value added




	
Children

	
Education provided in the local community

	
Education program for children related to the product

	
Satisfaction with the education program for children related to the product




	
Health issues for children as consumers

	
Consideration of health issues for children

	
Health issues of children reported after consuming the product




	
Child-related concerns in marketing

	
Child-friendly advertisement

	
Children reporting negative impacts of marketing











 





Table 3. Scoring scale of indicators for qualitative data.
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	Points
	Performance

Assessment
	Impact

Assessment
	Prioritizing

assessment
	Color





	1
	Ideal performance/Very good performance
	Strongly positive
	Fully agreed/very highly related
	



	0.75
	Beyond compliance/Good performance
	Mostly positive
	Moderately agreed/highly related
	



	0.5
	Compliance with basic society expectation/satisfactory
	Neutrally affected
	Agree/neutrally related
	



	0.25
	Slightly below compliance level/Poor performance
	Mostly negative
	Partially disagree/moderately related
	



	0
	Starkly below compliance level/ Very poor performance
	Strongly negative
	Fully disagreed/highly unrelated
	










 





Table 4. Scoring scale of indicators for quantitative and semi-qualitative data.
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Percentage

	
Score

	
Subcategories and Indicators






	
0%

	
1

	
Child labor (percentage of child labor (under 18)); health and safety (the number of accidents, cases of sexual harassment); health and safety consumers (cases related to health issues after consuming the product); feedback mechanism (unsolved complaints)




	
1–25%

	
0.75




	
26–50%

	
0.5




	
51–750%

	
0.25




	
75–100%

	
0




	
100%

	
1

	
Fair wage (following the minimum standard of salary regulation); employment relationship (permanent employee, contract employee); smallholder, including farmers (farmers as workers); fair competition (farmers receive fair purchase prices according to the standard)




	
76–99%

	
0.75




	
51–75%

	
0.5




	
26–50%

	
0.25




	
until 25%

	
0




	
0–100%

	
1

	
Working hours (following the standard of working time regulation (maximum 8 h per day))




	
121–140%

	
0.75




	
141–160%

	
0.5




	
161–180%

	
0.25




	
181–200%

	
0











 





Table 5. Endpoint category.
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	Category
	Endpoint Indicator





	Workers
	HR management



	Consumers
	Consumer satisfaction



	Local community
	Communal development



	Society
	Societal development



	Supply chain actor
	Socioeconomic value added for supply chain actor



	Children
	Children awareness










 





Table 6. The grading of the social sustainability status.
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	Sustainability Index
	Grade
	Level of Sustainability
	Significance





	0.81–1.00
	A
	Highly sustainable
	Strongly positive



	0.61–0.80
	B
	Sustainable
	Positive



	0.41–0.60
	C
	Neutral
	Moderate/satisfied



	0.21–0.40
	D
	Unsustainable
	Negative



	0.00–0.20
	E
	Highly unsustainable
	Strongly negative










 





Table 7. Social hotspot identification of the three coffee industry management systems.
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Stakeholder

Category

	
Impact Subcategory

	
Private

	
Middlemen

	
Farmer Group






	
Workers/employees

	
Freedom of association and collective bargaining

	
0.483

	

	
0.250

	

	
0.667

	




	
Child labor

	
1.000

	

	
1.000

	

	
1.000

	




	
Fair wages

	
0.563

	

	
0.250

	

	
0.750

	




	
Working hours

	
0.750

	

	
0.750

	

	
0.750

	




	
Forced labor

	
0.542

	

	
0.500

	

	
0.500

	




	
Equal opportunity and discrimination

	
0.646

	

	
0.500

	

	
0.750

	




	
Health and safety

	
0.674

	

	
0.417

	

	
0.528

	




	
Social benefit/social security

	
0.240

	

	
0.000

	

	
0.250

	




	
Employment relationship

	
0.656

	

	
0.563

	

	
0.583

	




	
Sexual harassment

	
0.604

	

	
0.625

	

	
0.750

	




	
Smallholders, including farmers

	
0.500

	

	
0.000

	

	
1.000

	




	
Consumers

	
Health and safety

	
0.875

	

	
0.750

	

	
0.875

	




	
Feedback mechanism

	
0.875

	

	
0.625

	

	
0.833

	




	
Consumer privacy

	
0.740

	

	
0.500

	

	
0.500

	




	
Transparency

	
0.906

	

	
0.500

	

	
0.750

	




	
End of product life responsibility

	
0.250

	

	
0.250

	

	
0.250

	




	
Local community

	
Access to material resources

	
0.500

	

	
0.500

	

	
0.750

	




	
Access to immaterial resources

	
0.708

	

	
0.500

	

	
0.833

	




	
Delocalization and migration

	
0.036

	

	
0.000

	

	
0.000

	




	
Cultural heritage

	
0.271

	

	
0.125

	

	
0.292

	




	
Safe and healthy living conditions

	
0.500

	

	
0.500

	

	
0.750

	




	
Respect indigenous rights

	
0.896

	

	
0.250

	

	
1.000

	




	
Community engagement

	
0.750

	

	
0.500

	

	
1.000

	




	
Local employment

	
0.979

	

	
1.000

	

	
1.000

	




	
Secure living conditions

	
0.375

	

	
0.375

	

	
0.375

	




	
Society

	
Public commitment to sustainability issues

	
0.198

	

	
0.000

	

	
0.250

	




	
Contribution to economic development

	
0.604

	

	
0.500

	

	
0.750

	




	
Prevention and mitigation of armed conflict

	
0.250

	

	
0.125

	

	
0.125

	




	
Technology development

	
0.135

	

	
0.000

	

	
0.192

	




	
Corruption

	
0.188

	

	
0.125

	

	
0.188

	




	
Ethical treatment of animals

	
0.250

	

	
0.250

	

	
0.375

	




	
Poverty alleviation

	
0.458

	

	
0.250

	

	
0.417

	




	
Suppliers

	
Fair competition

	
0.771

	

	
0.250

	

	
1.000

	




	
Promoting social responsibility

	
0.234

	

	
0.000

	

	
0.563

	




	
Supplier relationship (farmers)

	
0.458

	

	
0.125

	

	
0.750

	




	
Respect of intellectual property rights

	
0.250

	

	
0.125

	

	
0.250

	




	
Wealth distribution

	
0.375

	

	
0.250

	

	
0.667

	




	
Shareholders

	
Manage the investment

	
0.328

	

	
0.563

	

	
0.250

	




	
Agreement mutualism

	
0.396

	

	
0.500

	

	
0.250

	




	
Decision-making involvement

	
0.146

	

	
0.250

	

	
0.167

	




	
Managing continuous communication

	
0.583

	

	
0.500

	

	
0.333

	




	
Maximize on creating the value added from the investment

	
0.292

	

	
0.500

	

	
0.250

	




	
Children

	
Education provided in local community

	
0.375

	

	
0.375

	

	
0.250

	




	
Health issues for children as consumers

	
1.000

	

	
1.000

	

	
1.000

	




	
Child-related marketing concerns

	
0.750

	

	
0.750

	

	
0.750

	











 





Table 8. Social sustainability status of the three coffee industry management systems.






Table 8. Social sustainability status of the three coffee industry management systems.





	Type of Coffee Industry
	Endpoint Score
	Grade
	Sustainability Status





	Private
	0.591
	C
	Neutral/Sufficient



	Middlemen
	0.482
	C
	Neutral/Sufficient



	Farmer group
	0.640
	B
	Sustainable
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