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The presence of agritech startups has successfully become a visionary solution at the 

agriculture supply chain to make it more efficient. Unfortunately, the supply chain in 

agritech start-ups is not sustainable and has various disadvantages. Therefore, this study 

aims to 1) analyze the current situation of supply chain at agritech start-ups, 2) analyze the 

sustainability index at agritech start-ups, and 3) analyze the strategy formulation needed by 

agritech start-ups through a soft system methodology approach. The research methods used 

were mixed methods. The stages of the research consisted of identifying current supply 

chain conditions, determining supply chain performance indicators by involving experts, 

assessing the supply chain sustainability index, and designing a conceptual model. The 

results showed the quality of the commodities produced did not meet standards and became 

a waste. The results of sustainability analysis in multidimensional results show a value of 

48.84, economic 58.51, social 46.93, ecological 32.61, technology 42.36 and institutional 

63.80. The results of the soft system methodology show that the strategies include contract 

farming, periodic coordination between stakeholders, GAP and OHS assistance, preparation 

of SOP for cultivation, application of borrowed tools under supervision, application of 

socialization of environmental literacy, and implementation of reserve supply chain.  
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I. INTRODUCTION 

The supply chain has an important role, especially in the 

agricultural sector and fresh ingredients which are potential in 

Indonesia. The supply chain is fully responsible for the 

commodities distributed from upstream to downstream. According 

to Somapa et al. the supply chain consists of several components, 

namely purchasing, manufacturing, distribution, and storage [1]. A 

good supply chain has the characteristics of being visible, has the 

lowest possible costs, and is sustainable [2]. To meet these needs, 

innovations from agritech start-ups emerged that shortened the 

supply chain and helped farmers get more reasonable prices [3]. 

Agritech start-ups provide a marketplace for farmers, so that it is 

easier for farmers to sell agricultural products because they have 

direct market access. 

Farmers as commodity suppliers in this case benefit because 

they get good market access. However, this solution is not balanced 

with the sustainability aspects of the process. This is because 

agritech start-ups want commodity quality with high standards 

without intensive and good cultivation assistance. This causes the 

majority of the commodities produced are not standardized and 

become waste. Based on the results of information from farmers, 

every time they make a commodity deposit to a company, ±20% of 

the commodity is returned to the farmer because it is not up to 

standard and ends up as food waste that cannot be sold. In addition, 

other problems were encountered, such as the absence of a 

guaranteed formal agreement and technological adoption, which 

was quite difficult. This shows that the existing supply chain is still 

not sustainable and threatens the sustainability of agritech start-ups 

and even causes agritech start-ups to go out of business [4]. To 

overcome these problems, further studies are needed to determine 

the root causes and the right strategies using sustainability analysis 
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and soft system methodology to realize sustainable supply chain 

management. 

According to Fahimnia et al. sustainable supply chain 

management (SSCM) is a supply chain that integrates social, 

environmental, economic, institutional, and technological pillars 

[5]. SSCM aims to protect the environment, advance the social 

condition of the community, and provide benefits to various parties 

[6]. The application of SSCM is proven to be able to overcome 

various problems and bring various benefits such as creating a 

circular economy that is prosperous and minimizing waste 

generation [7], increasing marketing, improving product image, 

and certainty [8]. On the other hand, soft system methodology 

(SSM) involves the development of system models related to 

problem situations. These models are used as a medium of 

discussion to bring changes to the actual situation. 

Research related to SSCM in recent years has increased 

significantly in business and academia due to its positive impact 

[9-11]. However, SSCM research in developing countries, 

especially in agriculture, is still very limited and only recently 

considered important [12]. Research on the application of SSCM 

with SSM in agritech start-ups considering economic, social, 

environmental, technological, and institutional aspects has never 

been reported, so researchers in this case want to fill this gap. In 

this research, a study and analysis were conducted regarding the 

current condition of the supply chain, measurement of supply chain 

sustainability, and application of the soft system methodology. The 

calculation results will be used to formulate best strategy. 

Therefore, this study aims to 1) analyze the current situation and 

condition of supply chain at agritech start-ups, 2) analyze the 

sustainability index for each dimension at agritech start-ups, and 3) 

analyze the conceptual model and strategy formulation needed by 

agritech start-ups to create a sustainable supply chain through a soft 

system methodology approach. 
 

II. THEORETICAL REFERENCE 
 

II.1 AGRITECH START-UP 

Agritech start-ups are start-up companies specifically 

engaged in the field of agricultural technology to solve various 

agricultural problems [13]. The presence of agritech start-ups 

during the current pandemic era plays an important role in meeting 

food needs and absorption of agricultural production [14]. 

According to Klerkx and Vilalobos, based on the business model 

and solved problems, agritech start-ups can be divided into four 

major groups, namely (1) financial group, (2) education and 

coaching group, (3) e-commerce group, and (4) technology 

development group [15]. 

II.2 SUPPLY CHAIN 
 

The supply chain is a network of companies that are 

interconnected to produce and deliver products to consumers. 

Existing networks are generally grouped as suppliers, processing 

industries, distributors, shops, or retail, as well as supporting 

companies such as logistics service companies, packaging 

providers, and others. The supply chain has three kinds of flows 

that must be controlled, including the flow of goods that flows from 

upstream to downstream, the flow of finance that flows from 

downstream to upstream, and the flow of information from 

upstream to downstream and vice versa. According to Munizu, the 

goal of the supply chain is to maximize the value generated as a 

whole [16]. An integrated supply chain will increase the value 

generated. Supply chain management applications have the main 

objectives of increasing efficiency, reducing costs, reducing 

capital, improving service, and improving customer satisfaction. 

However, the supply chain applied to agriculture is currently not 

sustainable and causes various losses, so a strategy is needed to 

achieve this goal by implementing SSCM. 

 

II.3 SUSTAINABLE SUPPLY CHAIN MANAGEMENT 

Sustainable supply chain management (SSCM) is a network 

of companies that pays attention to the environment, advances the 

social condition of society and can still provide profit to various 

parties. SSCM consists of five pillars consisting of economic 

aspects, social aspects, environmental aspects, technological 

aspects, and institutional aspects. SSCM was created due to the 

many problems arising from unsustainable supply chains such as 

lack of access to reserve markets [17], improper handling of 

agricultural products [18], high food waste [19], unmet commodity 

needs [20], and material losses [21]. This is exacerbated by the 

fragmented pattern of relationships between actors [22]. The 

illustrative description of SSCM is presented in Figure 1. 

Sustainability

Economic

Perfomance

Social

Perfomance
Environmental

Perfomance

Technology

Perfomance

Organizational

Perfomance

 
Figure 1: illustration sustainable supply chain management. 

Source: [22]. 

II.3 MULTIDIMENSIONAL SCALING 

Multidimensional Scaling Analysis (MDS) is an analytical 

model that can model nonlinear variables that can be used on 

nominal or ordinal data [23]. MDS is divided into two based on the 

scale of measurement of similarity data, MDS on a metric scale, 

which assumes that the data is quantitative, and MDS on a 

nonmetric scale, which assumes that the data is qualitative 

(nominal and ordinal). MDS has characteristics where comparisons 

will be made using diagrams or maps or graphs, so it can also be 

called a perceptual map. The application of MDS is done by 

calculating the shortest distance from the Euclidian Distance. In 

practice, MDS is an application derivative that is often used to 

measure the level of sustainability, namely Rapfish. According to 

previous research, MDS-Rapfish is often used in various sectors 

such as fisheries [24], agriculture [25], and supply chain [26]. The 

MDS-Rapfish analysis carried out will produce a sustainability 

index that is visualized in a two-dimensional image with a rating 

scale range of 0-100%. 

II.3 SOFT SYSTEM METHODOLOGY 

Soft system methodology is an approach used to deal with 

management problems that arise from human activity systems [27]. 

SSM can also be defined as a problem-solving framework where 
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the nature of the problem is difficult to define [28]. The essence is 

to build a system model through understanding in depth the 

problem situation according to the phenomena encountered. SSM 

provides a coherent approach to group and individual thinking 

about context, complexity, and policy ambiguity [27]. This method 

is very reliable to be used to solve problems in various fields 

ranging from health [29], and engineering [30]. 

 

III. MATERIALS AND METHODS 

The research was carried out in collaboration with several 

agritech start-ups and was carried out in three areas with relatively 

high agricultural and fishery productivity, namely Malang 

Regency, Jember Regency, and Banyuwangi Regency. The 

research begins with the identification of current supply chain 

conditions by describing the chain structure, chain management, 

chain resources, and chain business. The next step is to identify 

sustainability indicators through field observations, literature 

studies, and discussions with the six experts involved to obtain 

valid indicators. After identifying sustainability indicators, the 

supply chain sustainability index was then measured by involving 

ninety partner farmers using a Likert scale of 0-2 so that a 

sustainability value would be obtained. The sustainability value 

scale is presented in Table 1. 

 

Table 1: Sustainability index scale. 

Index Sustainability Indicator 

0-25,00 Bad 

25,01-50,00 Less 

50,01-75,00 Quite 

75,01-100 Good 

Source: Authors (2024). 

 

In this study, several additional analyses were also carried 

out, including leverage and suitability analysis. Leverage analysis 

enabled us to determine the most sensitive/influential indicators. 

The indicator with the highest value is considered the most 

sensitive indicator. The suitability analysis consists of monte carlo 

analysis, s-stress, and R2. The results of a good monte carlo 

analysis have insignificant differences [31]. The results of a good 

stress value analysis have a value of less than 0.25 [32]. While the 

results of a good R2 have a value close to 1 [33]. The last stage is 

the preparation of a soft system methodology conceptual model to 

solve complex unstructured problem situations based on holistic 

analysis through a forum group discussion with experts. 

 

IV. RESULTS AND DISCUSSIONS 

IV.1 CURRENT CONDITION OF SUPPLY CHAIN 

Partner Farmer Agritech Start-up Consumer

Asset Supply 

Company

Packing and 

Processing Center 

Agritech Start-up

: Product Flow

: Communication Flow

: Financial Flow  
Figure 2: Current supply chain flow at agritech start-up. 

Source: Authors (2024). 

The supply chain structure in an agritech start-up consists of 

several members including primary and secondary members. 

Primary members in the supply chain are main actor that consist of 

partner farmers, agritech start-ups, and consumers. Secondary 

members consist of asset supply companies but are not directly 

involved in the process (Figure 2). 

Supply chain management describes contractual agreements, 

transaction systems, and supply chain collaboration. In the 

contractual agreements, it was found that the majority of agritech 

start-ups still have not entered written and formal contractual 

agreements with partner farmers. This of course causes losses 

because according to Rustiani et al. relationships that are not formal 

have the potential to cause fraud and losses [34]. In the transaction 

system, it was found that the system applied between agritech start-

ups and farmers is a credit transaction system. Partner farmers will 

receive payment after the partner farmers send the commodity. In 

supply chain collaboration, it was found that agritech start-ups 

were already transparent to partner farmers regarding price 

information. However, agritech start-ups do not provide regular 

assistance related to cultivation activities, causing many products 

that do not meet the criteria and become food waste. 

The business process chain describes the business 

relationships between members of the supply chain through two 

perspectives, namely the cycle view and the push pull view. The 

cycle view in the supply chain business process consists of four 

stages, namely procurement, which is the stage of ordering raw 

materials. Manufacturing is the management of raw materials into 

ready-to-sell materials. Replenishment is the stage of replenishing 

the product or commonly known as the anticipation stage. 

Customer order is the stage of ordering by consumers. On the other 

hand, supply chain business processes, when viewed from a push 

or pull view, will be divided into two. The push stage has unknown 

consumer demand characteristics, while the pull stage has certain 

consumer demand characteristics. The agritech start-up supply 

chain business process is presented in Figure 3. 

Procurement Cycle

Manufacturing Cycle

Replenishment Cycle

Custom Order Cycle

Push

Process

Pull

Process

Horeca and 

Consumers

Partner Farmer

Agritech Start-Up

Consumers

Agritech Start-Up

 
Figure 3: Agritech start-up supply chain business process. 

Source: Authors (2024). 

IV.2 MULTIDIMENSIONAL SUSTAINABILITY 

In the sustainability analysis, 40 sustainability indicators are 

used based on the reality/observation on the ground and discussed 

with experts. The sustainability analysis was conducted 

multidimensionally in terms of the economic dimension, social 

dimension, ecological dimension, technological dimension, and 

institutional dimension. Multidimensional analysis was conducted 

in order to find out which dimensions must be improved and which 

dimensions must be maintained in performance. The results of 

multidimensional sustainability analysis are presented in Figure 4 
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and suitability testing using monte carlo, s-stress, and R2 are 

presented in Table 2. 

 
Figure 4: Multidimensional sustainability index kit chart. 

Source: Authors (2024). 

Table 2: Multidimensional and suitability analysis. 

Dimension MDS 
Monte 

Carlo 
S-Stress R2 

Economy 58.51 57.47 0.143 0.946 

Social 46.93 47.28 0.152 0.942 

Ecology 32.61 33.16 0.138 0.943 

Technology 42.36 42.26 0.148 0.944 

Institutional 63.80 63.38 0.152 0.942 

Multidimensional 48.84 48.71 0.147 0.943 

Source: Authors (2024). 

Based on Figure 4 and Table 2, it can be seen that the 

multidimensional scaling value on the economic is 58.51, the social 

is 46.93, the ecological is 32.61, the technological is 42.36, the 

institutional is 63.80, and multidimensional is 48.84. The 

ecological has the lowest value, followed by technological, social, 

economic and institutional. This shows that the principle of 

sustainability has not been balanced in the supply chain at agritech 

start-up. The results of the monte carlo analysis obtained values in 

the range 33.16-63.38 which showed no significant difference. The 

s-stress value gets in the range of 0.138-0.152 which means that the 

indicator has a reliable level of confidence because it is <0.25. The 

value of R2 is in the range of 0.942-0.946 which means it is good. 

In order to find a more detailed explanation, sustainability analysis 

is then explained on the economic, social, ecological, 

technological, and institutional. 

 

 
Figure 5: Sustainability index (a) and leverage analysis (b) on 

economic dimension. 

Source: Authors (2024). 

Figure 5 explains the sustainability index and leverage 

analysis of the economic dimension in the agritech start-up supply 

chain. The results of the economic dimension sustainability index 

get a value of 58.51, which is classified as quite sustainable. This 

is in line with the facts on the ground where agritech start-ups have 

succeeded in streamlining supply chains that were originally long 

and complex to become shorter and more efficient. According to 

Dolfsma et al. which states that the presence of agritech start-ups 

has succeeded in cutting supply chains to become more efficient 

[35]. Based on the results of the leverage analysis performed, the 

three most influential indicators were selected. The three indicators 

include market access (6.47), contribution agricultural sector to 

GRDP (5.22), and access price information (4.85). The first 

indicator is market access. The existence of flexible market access 

will certainly make it easier for farmers to sell their commodities. 

The presence of an agritech start-up has succeeded in making it 

easier for farmers to market their commodities because partner 

farmers can sell their commodities only through the application. 

According to Kanellos et al. sales through applications can reach a 

broad market and increase profits [36]. The second indicator is 

contribution agricultural sector to GRDP. The higher the 

contribution of a sector to GRDP, the more natural resources and 

potential livelihoods that exist in that area can be identified. Based 

on the facts on the ground, the majority of partner farmers are in 

the East Java region. The third indicator is price access. The more 

transparent access to price information, the easier it will be for 

farmers to run their business. This is in line with research 

conducted by Lam, which states that the easier it is to access price 

information, the easier to farming activities [37]. 

 

A 

A 
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Figure  6: Sustainability index (a) and leverage analysis (b) on 

social dimensions. 

Source: Authors (2024). 

Figure 6 explains the sustainability index and leverage 

analysis of the social dimension in the agritech start-up supply 

chain. The results of the social dimension sustainability index get 

a value of 46.93, which is classified as less sustainable. This is 

caused by agritech start-ups that are still too focused on profits and 

are not yet intensive in providing assistance to farmers. This is 

further strengthened by the education level of farmers who are 

classified as lacking. According to Cook et al. the assistance 

provided to farmers plays an important role so that farmers can be 

relevant to developments [38]. In addition, debriefing can be a 

means of non-formal education for farmers. Based on the results of 

the leverage analysis performed, the three most influential 

indicators were selected. The three indicators include farmers' 

awareness of OHS (3.88), ease of access to health (1.59), and 

gender equality (1.53). The first indicator is farmers' awareness of 

occupational health and safety (OHS). Based on the facts in the 

field, it was found that the partner farmers did not have knowledge 

about OHS so they always ignored it. This is in line with research, 

which states that farmers do not apply OHS due to knowledge 

factors and no training has been carried out [39]. Of course, in the 

short and long term it will be detrimental to the health of farmers 

while at the same time hindering the process of production being 

carried out. The second indicator is easy access to health. Access 

to health needed by farmers can be in the form of health centers or 

personal protective equipment. Facts on the ground show that the 

majority of farmers are in rural areas and ease of access to health 

depends on the area or location of the farmer, however, partner 

farmers still feel that they do not have access to good health 

because they are far away. This is linear with research by Abaku 

and Odimarha, which states that ease of access to health is the most 

sensitive indicator for farmers, because farmers are often found to 

be sick but have difficulty access to health [40].  

 

 
Figure 7: Sustainability index (a) and leverage analysis (b) on 

ecological dimensions. 

Source: Authors (2024). 

Figure 7 explains the sustainability index and leverage 

analysis of the ecological dimension in the agritech start-up supply 

chain. The results of the ecological dimension sustainability index 

get a value of 32.61, which is classified as less sustainable. This is 

because agritech start-ups have very high standards for the quality 

of commodities but are not matched by the implementation of 

training on cultivation, the environment and market provision by 

the company. According to Arifin, farmers need market certainty 

in order to have income, because commodities are perishable [41]. 

The lack of certainty and the provision of a reserve market from 

the company causes high product rejection and becomes food 

waste. This certainly causes losses for farmers and based on the 

results of direct observations in the field, partner farmers often 

complain about this. Based on the results of the leverage analysis 

performed, the three most influential indicators were selected. 

Some of these indicators include the potential for hazardous waste 

(8.83), and technical suitability of cultivation with GAP (6.74), and 

rejected products (6.74). 

The first indicator is the potential for hazardous waste. The 

potential for hazardous waste will arise if farmers use inorganic 

fertilizers and pesticides because they will have an impact on soil 

health. Inorganic fertilizers and pesticides cause degradation of 

macronutrients such as potassium, nitrogen and phosphorus. In 

addition, according to El-Dewiny and Zaghloul. the use of 

inorganic fertilizers and pesticides affects soil fertility and health 

[42]. Based on the facts in the field, it was found that there is no 

potential for hazardous waste, because farmers use organic 

fertilizers and pesticides combined with inorganic within 

reasonable limits. The second indicator is the suitability of 

cultivation with GAP. GAP is a general guideline in carrying out 

correct cultivation to ensure product quality, safety for farmers and 

consumers. The application of GAP is very important because it 

acts as a quality assurance system as well as a series of sustainable 

supply chain management. However, the facts on the ground show 

that partner farmers still do not know and apply the GAP, causing 

the quality of the commodities produced to be not up to standard. 

The third indicator is reject product. Reject products are 

commodities that are returned to partner farmers because they are 

not up to standard. Facts in the field show that the reject product 

that occurs is still high. This is thought to be caused by the lack of 

supplies to partner farmers, as well as the absence of a reserve 

market. According to Beullens and Ghiami the high number of food 

waste is caused by products that do not meet demand criteria and 

there is no provision of a reserve market as an alternative option 

[43]. 
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Figure 8: Sustainability index (a) and leverage analysis (b) on 

technological dimensions. 

Source: Authors (2024). 

Figure 8 explains the sustainability index and leverage 

analysis of the technology dimension in the agritech start-up supply 

chain. The results of the technology dimension sustainability index 

get a value of 42.36, which is classified as less sustainable. In its 

implementation, Agritech start-up has a mission to create a digital 

agricultural ecosystem. Digitalization in agriculture can increase 

productivity and cost savings [44]. However, the implementation 

of agricultural digitization encountered obstacles including the lack 

of knowledge by farmers, and infrastructure. In order to find out 

which indicators have the most influence, leverage analysis is then 

carried out. Based on the results of the leverage analysis conducted 

on the technology dimension, the three most influential indicators 

were selected. The three indicators include farmers' acceptance of 

technology (5.28), sorting and grading processes (3.55), and 

commodity storage (3.03).  

The first indicator is farmers' acceptance of technology. 

Farmers' acceptance of technology is a basic thing that is needed. 

Facts on the ground show that partner farmers can accept 

technology well, this is reflected in the use of the applications 

provided. This is supported by Oktavia and Fathin who state that 

the applications used by agricultural start-ups in Indonesia are well 

received by farmers and make the farming process easier [45]. The 

second indicator is the process of sorting and grading. This process 

is a basic process that always exists in every agricultural 

commodity to ensure the quality of the criteria. If the commodity 

meets the standard criteria and market demand, then the 

commodity will be followed up and sent to PH and PPC and then 

distributed to consumers. Meanwhile, if the commodity does not 

meet the standard criteria, the commodity will be returned to the 

farmer. The facts in the field show that the majority of sorting and 

grading processes are still done manually, causing a less accurate 

level and longer time. This is in line with the research of Mhaski et 

al. which states that sorting and grading using machines is faster 

and more efficient than manual ones. The third indicator is 

commodity storage [46]. Commodity storage should ideally be 

placed in a refrigerator to extend shelf life and maintain quality. 

According to Muncan et al. storage at low temperatures can 

anticipate the occurrence of rot and prevent shrinkage in weight 

[47]. The fact is that partner farmers do not have a refrigerator after 

harvesting and only put it at room temperature. 

 

 
Figure 9: Sustainability index (a) and leverage analysis (b) on 

institutional dimensions. 

Source: Authors (2024). 

Figure 9 explains the sustainability index and leverage 

analysis of the institutional dimension in the agritech start-up 

supply chain. The results of the technology dimension 

sustainability index get a value of 63.80, which is classified as quite 

sustainable. According to Kusnandar et al. it is hoped that the 

presence of farmer institutions can help farmers in various aspects 

[48]. In its implementation, agritech start-ups are targeting farmer 

institutions because they are considered to be able to absorb more 

commodities. Based on the results of the leverage analysis, it was 

found that the three most influential indicators included the 

existence of farmer groups (4.37), legal entity farmer groups (4.37), 

and availability of regulations (3.37). 

The first indicator is the existence of farmer groups. The 

existence of farmer groups has a fairly good effect on the 

development of farmers, because it can be a forum for farmers to 

work together with intra-institutions, fulfill aspects of capital, 

fulfill production facilities, assist marketing and provide 

information [48]. Facts on the ground show that partner farmers in 

the research area are all members of farmer groups and are actively 

partnering with agritech start-ups. The second indicator is legal 

entity farmer groups. According to Kusnandar et al. an ideal farmer 

group has several things, including (1) having a complete 

organizational structure, (2) being open to partnerships, and (3) 

having training and capacity building [49]. Facts on the ground 

B 

B 
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show that all farmers are members of farmer groups that are legal 

entities, but there are no regulations governing farming activities. 

The third indicator is the availability of regulations. Rules or 

regulations in farmer groups have several weaknesses, including 

unclear rules and procedures for membership, the unclear 

profitability status of Gapoktan. Based on the facts in the field, it 

was found that the farmer groups studied had unclear rules so they 

were not implemented/implemented. The combined farmer groups 

only carry out partnership duties with external parties, in this case 

agritech start-ups. 

IV.2 SOFT SYSTEM METHODOLOGY CONCEPTUAL 
 

Based on the sustainability analysis carried out and combined 

with observations, several main issues were found that became 

problematic and presented in Figure 10. 

1. There is no reserve supply chain provided for rejected 

commodities causing food waste. According to Crawford (2006), 

food waste can be mitigated by flexible market, one of which is the 

provision of market options. 

2. The GAP cultivation system has not yet been 

implemented, causing the commodities produced to be non-

standard. According to Vittersø et al. cultivation that applies GAP 

will produce quality commodities, good standards, and minimize 

food waste [50]. 

3. The cooperation that is implemented is still based on trust 

so that the cooperation that is established can cause fraud between 

the two parties which is mutually detrimental. This is reinforced by 

Putri and Rondhi's research which states that the application of 

contract farming has succeeded in reducing the risk of fraud by up 

to 39% [51]. 

4. The level of environmental knowledge and literacy 

possessed by partner farmers is still low, causing partner farmers 

to ignore ecological factors. This is supported by research by Yu et 

al. and Li et al. which states that environmental literacy in farmers 

has a significant relationship with sustainable production carried 

out in farming [52], [53]. 

5. There is no application of modern technology such as 

automatic sorting machines and refrigerators. The absence of 

technology such as automatic sorting machines and refrigerators 

causes low efficiency. Mhaski et al. states that the existence of 

technology using machines will increase efficiency while 

extending the shelf life of commodities [46]. 

6. Cultivation that pays attention to OHS and lack of access 

to health has not yet been implemented so that it risks harming the 

health of partner farmers. Riswal et al. states that the awareness of 

OHS farmers in rural areas is very low, so they are at high risk of 

health problems [54]. 
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Figure 10: Rich picture agritech start up supply chain. 

Source: Authors (2024). 

 Root definition and conceptual model development are the 

steps taken to identify the problem and determine the right solution 

in industry. After defining the problem in detail, then a catwoe 

analysis is carried out to find out in more detail the role of each 

supply chain actor involved in this case. This stage begins with 

Catwoe analysis (customers, actors, transformation, worldview, 

owner, environment constraints). The resulting Catwoe analysis at 

agritech start-up supply chain will be presented in Table 3. 

Table 3: Catwoe analysis agritech start up supply chain. 
 

Category Explanation 

Customers Farmers partner 

Actors Farmers partner and agritech start-up 

Transformation Application of a contract farming system, farming 

assistance based on GAP and OHS, and 
application of a reverse supply chain 

Worldview Increasing the profitable cooperation system, 
knowledge of partner farmers, sustainability and 

reliability agritech start-up supply chain 

Owner Agritech start-up and government 

Environment 
constraint 

Low technology adoption and partner farmer 
acceptance of new knowledge 

Source: Authors (2024) 

The results of the Catwoe analysis are then arranged into 

several activities packaged in the form of a conceptual model that 

is called a purposeful human activity system (PHAS). The core of 

system thinking is the creation of conceptual model as intellectual 

tool used to discuss situation in the real world that is deemed 

problematic. Through the conceptual model, it is hoped that real 

conditions and ideal conditions can be compared. Based on 

Catwoe's analysis presented above, a conceptual model aimed at 

increasing the sustainability of agritech start-up supplies is 

presented in Figure 11. 
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Figure 11: Conceptual model agritech start up supply chain 

Source: Authors (2024) 

 In the comparison stage of the real conditions with the 

conceptual model (ideal conditions) an elaboration of current 

activities, gaps that occur, and action plans that can be carried out 

are carried out. It is hoped that this comparison of conceptual 

models can become a recommendation for agritech start-ups to 

implement the action plans that have been prepared and hope can 

improving performance and sustainabolity. In detail, current 

activities, gaps, and action plans are presented in Table 4.   
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Table 4: Current realities, gaps and plans of action. 

Current Realities Gaps Plans of Action 

The cooperation established 

between the parties is still 
based on trust. This creates the 

potential for fraud. 

• There is no binding cooperation 

• Bad coordination between parties 

• Not yet optimal role of government 

institutions as supervisors 

• Application of contract farming to partner 

farmers and agritech start ups 

• Implementation of periodic coordination 
between government as supervisor and agritech 

start up as operator 

The knowledge of cultivation, 

technology and environment 

owned by partner farmers is 

still low so that it has a big 
impact on the farming process 

and the commodities produced 

• Partner farmers have not implemented 

GAP and OHS-based cultivation 

• It is still quite difficult for partner 
farmers to adopt technology 

• Partner farmers still do not understand 

environmental literacy in agriculture 

• Implementation of GAP and OHS assistance 
for partner farmers 

• Preparation of standard operating procedures 

for the cultivation process so that it complies 

with GAP and OHS 

• Application of borrowing tools 

• Application of socialization on the importance 
of environmental literacy for agricultural 

sustainability 

The supply chain that is run is 

still not sustainable due to high 

waste 

• The current supply chain does not provide 

a reserve market for reject products 

• Provision of reverse logistics by agritech start 
ups in order to create a sustainable supply 

chain 

Source: Authors (2024

V. CONCLUSIONS 
 

Based on the research conducted, the following conclusions 

were obtained: 

1. Analysis of the current condition of the supply chain 

descriptively shows that the supply chain is not working well. In 

the chain structure, it was found that the quality of the commodities 

produced by the majority did not meet standards and became a 

waste. In addition, it was found in chain management that contract 

agreements qwere not made with partner farmers. 

2. The results of the sustainability analysis show that the 

multidimensional results show a value of 48.84 (less sustainable), 

economic 58.51 (quite sustainable), social 46.93 (less sustainable), 

ecological 32.61 (less sustainable), technology 42.36 (less 

sustainable) and institutional 63.80 (quite sustainable). 

3. The results of the soft system methodology analysis show 

that there are three main problems, namely cooperation is still 

based on trust, farmers' knowledge (cultivation, technology, and 

the environment) is still low, and the supply chain that is being 

carried out is still not sustainable. The strategy formulated includes 

implementing contract farming, implementing regular coordination 

between stakeholders, assisting GAP and OHS, preparing standard 

operating procedure for cultivation, applying borrowed tools with 

supervision, implementing environmental literacy socialization, 

and implementing a reverse supply chain. 
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