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Introduction 
 
 Nowadays, customer behavior has changed gradually due to adopt technologies in supply 
chain for enhancing competitiveness and meeting customer demand that need easiness and 
convenience. However, they are considering on sustainable sector especially on environmental impact. 
Agriculture is one of important supply chain which produce food to world population and has been 
transformed, modern agriculture when compare with traditional agriculture supply chain since 
population increase dramatically and the growing demand including climate change.  Redesign the 
supply chain operation is necessary owing to increase serving productivity by several methods 
particularly technologies implement; Information technology, Green technology, etc.  that shapes 
stakeholder roles and activities to both supporters and controllers of technology operation.  Besides 
productivity, modern agriculture emphasizes on sustainable; social, economic and environment. On the 
social side, traditional agricultures in worldwide process in push market normally because of inequality 
bargaining power among stakeholders despite many farmers or producers, all orders were driven by 
fewer processors, trader, manufacturers that shows in Figure 1 and lead to imparity income to upstream 
economic sector.  Moreover, the traditional supply carries on huge food loss due to ineffective process 
and food waste from many steps of food flow.  

 
Figure 1: The world food industries supply chain bottle neck 

Source: A.T.Kearney, 2012 
  

 Nevertheless, process improvement is not only pivot process, but risk assessment is essential 
to manage supply chain effectively.  Even sustainable supply chain is adopted, stakeholders need to 
understand uncertainty of supply chain then identify potential risk to assess severity and consequence 
(Tummala and Schoenherr, 2011) as negative uncertainties and unpredicted events can occur typically 
to supply chain (Heckmann et al., 2015). 
 Therefore, this paper aims to address meaning of modern agriculture supply chain including 
characteristics from historical articles aspect then gathered risk factor to be screened by experts and 
stakeholders and obtain potential risks to direct the appropriate mitigation approach.  The rest of the 
paper is organized as follows: Section 2 presents relevant literature reviews. Section 3 shows results of 
researching and demonstrates the mitigation plan. Then, the last section concludes this paper. 
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Literature reviews 
 
2.1 Agriculture Supply Chain 
 Agriculture plays an important role in the world supply chain to produce foods and nutrients, 
thus several countries have their agriculture system within countries despite developed countries and 
show  in Table 2.  World vegetable production has increased by 60%  compare to 1991-2000 along with 
fruit production because of the growing demand (Parajuli et al., 2019). 
  
Table 2: Statistic of agriculture sector in 12 countries 

Countries 
Agriculture 

hiring  
(% of population) 

GDP per 
capital 

(US$) 

Value-added of 
agriculture  

(% GDP) 

Agriculture area  
(% of total land 

area) 
Australia 2.6 44,494 2 48 
Brazil 10.2 14,077 4 34 
China 18.1 14,644 9 56 
French 2.9 38,063 1 52 
Germany 1.3 44,432 1 48 
India 43.4 6,096 16 60 
Italy 3.9 34,655 2 43 
Spain 4.2 33,320 3 53 
Russia 6.7 24,417 4 13 
Turkey 19.5 23,757 6 50 
England 1.1 39,309 1 72 
USA 1.7 53,399 1 44 

Source: Kucukvar et al., 2019 
  
 Agriculture supply chains consist of input supply, production, postharvest, storage, processing, 
marketing and distribution, foodservice and consumption function with many players in the chain (The 
World Bank, 2010)  The major challenge of agriculture that players are facing is climate change, 
therefore researchers aim to manage agriculture with environmental by concerning climate change 
effect on production. Appropriate adaptation and mitigation measures are adopted to expand resilience 
in agriculture supply chain.  Parajuli et al.  ( 2019)  revealed that climate change influence CO2, 
temperature, drought, and air pollution alteration which are major resources of plantation, Technology 
adaptation was suggested along with supply chain management.  Moreover, planning tools are 
necessary for the entire supply chain to provide breed, transportation type, and market properly to reach 
the highest price (Flores et al. , 2019)  including inventory problem and freight consolidation.  Moreover, 
customer behavior can propel agriculture operation due to tend to value in food safety. Ariyawardana et 
al.  (2017)  mentioned that customers ensure in farmers more than retailers and would like to consume 
national products more than imported because of shorter length of the supply chain. Food security also 
has been encountering worldwide and affect to food production sector to end hunger by reducing food 
loss and improve food and dietary needed effectively. 
 Thus, modern agriculture nowadays concerns to increase productivity and effectiveness in 
sustainable aspect; social, economic and environment by adding resilience to supply chain. 
 
2.2 Supply Chain Risk Management 
 Risk is the probability of event affecting operation to achieve objectives negatively or positively, 
risk management is therefore applied to gain the most advantage of positive risk and control negative 
risk at acceptance levels. Tummala and Schoenherr (2011) presented comprehensive risk management 
approach for entire supply chain, Supply Chain Risk Management Process (SCRMP)  which comprises 
Phase 1; risk identification, risks measurement and risk assessment with following by Phase 2 is risk 
evaluation, risk mitigation & contingency plans and the last phase is Phase 3; risk control & monitoring 
that shows in Figure 2 and aim to enable stakeholders managing risk effectively that conform to 
ISO:13000 standard procedure (de Oliveira et al., 2017). 
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Figure 2: Supply Chain Risk Management Process (SCRMP) 
 
 However, agriculture supply chain is more vulnerable than further supply chain due to 
seasonality, supply spike and perishability (Behzadi et al., 2018) including weather, unpredictable nature 
of biological processes, market cycle, geographical separation and end uses and unique or uncertain 
political economy of food and agriculture (The World Bank, 2010) .  There are 2 groups of agriculture 
goods that Behzadi et al.  (2018)  categorized; crops and livestock with 2 criteria groups of risk that are 
supply risk and demand risk while Riwthong et al. (2017) claimed 4 types of operation risk that consist of 
production risk, market risk, financial risk, and human risk. Similar to Deng et al. (2019) that summarized 
key risk for perishable products into 9 types including demand and raw material risk, staff risk, 
equipment risk, inventory risk, method risk, logistics risk, organizational risk, information risk, and 
environmental risk.  As evidence from above, several articles show risks in agriculture supply chain but 
only traditional.  Therefore, this paper aims to identify risk in modern agriculture supply chains which is 
Phase 1 in Figure 2 from gathering from previous studies then being screened by experts and 
stakeholders. 

Methodology 
 
3.1 Meaning of Modern Agriculture 
 This paper aims to define meaning of modern agriculture by applying for systematic review 
according to Bhakta et al. (2019) in last 5 years context (between 2015-2019) from historical article in ISI 
database with keyword “Modern agriculture”  within title, abstract, author keywords, and keywords plus 
field then 1,869 articles were found including 67 articles in title area.  After that, the articles were 
screened by research area, journals, categories, source titles and 255 was detected since there are 
massive irrelevant article to agriculture directly. Next, 62 articles were assessed preliminarily by abstract 
which only relevant articles were selected as many irrelevant article still showed up because of wide 
screen erewhile and this paper only focuses on contemporary agriculture so other articles were 
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eliminated then finally, 44 articles have been selected to provide meaning of modern agriculture and 18 
articles were sorted out because even though these articles claim about modern agriculture in abstract 
but content does not involve and is not expedient.  The systematic review shows in Figure 3.  However, 
the definition of modern agriculture is demonstrated in sector 4. 
 

 
 

Figure 3: Systematic review on modern agriculture definition 
 
3.2 Risk management of modern agriculture  
 According to the Supply chain risk management process (SCRMP)  in Figure 2, this paper aim 
to identify potential risks solely which influence to modern agriculture supply chain negatively. Interview 
was adopted to experts and stakeholders for further operations and screening risks.  Nevertheless, 
traditional agriculture risks were set from historical studies to obtain comprehensive risk thus this 
interview was semi-interview. Eventually, mitigation plans were suggested to alleviate risk influences.  
 
3.3 Scope of research 

 Direct supply chain level was considered in this study to obtain further operations and 
characteristics 

 Vegetable modern supply chain in Chiangmai province, Thailand is studied. 
 
 Results and Discussions 
 According to the systematic review, 44 historical articles were selected to define meaning of 
modern agriculture supply chain and some show in Table 3.  Most of the articles mention mainly about 
food security which concern about producing agriculture products or food to meet world population 
demand and aim to end poverty that lead to apply technologies and innovations (technology implement) 
for productivity improvement including sustainable agriculture that propose to operate agriculture 
activities by realizing social, economic and environment along entire agriculture supply chain whilst eco-
friendly, food waste, equality among players were claimed but less than those.      
 
Table 3: Modern agriculture in historical studies between 2015-2019 

Author(s) Sustainable 
agriculture 

Technology 
implement 

Productivity 
improvement 

Resource 
conservation 

Food 
security 

Bhakta et al., 2019      
Collado et al., 2019      
Sherwood et al., 
2016      

Baker, 2017      
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Lakhiar et al., 2018      
 
 In additional, modern agriculture is agriculture practice that encourages accessibility of scarcity 
resources worthily and enhance operation sustainably by applying vary technologies which lead to 
better control and insult in higher productivity to converge on food security. 
 After that, risk identification of modern agriculture supply chain was processed by interviewing 
experts and stakeholders. In Thailand, only farmers regularly apply technologies; information technology 
and green technology in only small-scale that lead to be not worthwhile to adopt high cost technologies 
as drone, driverless tractors when considers about net profit.  Furthermore, implement of information 
technology and interconnection among direct supply chain players is not wide since huge invest cost 
as small-scale farmers are unable to afford and influence on other’s players. So, risks that can affect to 
both tier 1 upstream and downstream are similar to traditional agriculture.  Then risk criteria were 
collected from literature reviews that show in Table 4. 
 
Table 4: Examples of risk criterial and criterion from historical studies 

Risk Type Risk Criteria Risk criterion 

B
ehzadi et al., 

2018 

R
iw

thong et al., 
2017  

D
eng et al., 2019 

H
ess &

 Sutcliffe, 
2018 

Supply side 

Supplier 

Reliable     

Order responsiveness     

Time     

Material 

Material quantitation     

Material quality     

Material price     

Demand side Customers 

Demand variability     

Product variability     

Being unable to sell produce     

Internal Risk 

Planning 
Raw material forecasting     

Order planning     

Production 

Quality of product     

Plant time     

Colour and ripeness harvesting     

Human error     

Inappropriate equipment     

Waste disposal Wastewater treatment     

Inventory and warehouse Inefficient use of space     
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Risk Type Risk Criteria Risk criterion 

B
ehzadi et al., 

2018 

R
iw

thong et al., 
2017  

D
eng et al., 2019 

H
ess &

 Sutcliffe, 
2018 

Low efficiency technology     

Transportation and delivery 

Transportation failure     

Delay of inverse transportation     

Quality degradation     

Delay of transportation     

Financial 

Investment cost     

Net profit     

Operation cost     

Organization management 

Land lost     

Employee training     

Corporate Social Responsibility     

External Risk 

Economic and social 

Policy     

Reputation on environment     

Pleasure survey     

Natural 
Weather and disaster     

Pests and plant diseases     

 
 According to interview, farmers emphasize on control systems which manage the whole 

plantation more than employee error due to employee role is supporter of automatic system including 
this technology can take place of human. However, product quality is the most concerning risk that can 
affect other operation negatively while net profit is considered due to specify business existence and 
rely on price of material and final product.  Moreover, external risk can implicate internal risk, demand 
risk and supply risk of stakeholders because of vast effect. 

 
Conclusion 
 Modern agriculture risk varies to traditional agriculture and affect mostly on farmers owing to 
different operation which emphasize on automatic control systems whereas in Thailand, automation 
systems were not applied in all members of the supply chain. Maintenance of automatic control system 
is necessary for internal risk.  Diversity plantation should be considered to mitigate external risk effects 
specially weather, disasters, pests and plant diseases.  While Growing high crops could be important 
alternative to gain more profit including various suppliers and market which can reduce supply and 
demand risk. However, the mitigation plan should be established by considering specific context in each 
stakeholders and product type of supply chain. 
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Suggestion 
 This study identifies potential risks and suggests mitigation approach for only specific supply 
chain. Thus, the results may not apply to other organizations directly nevertheless research method 
could be as guideline plan to assess the risk in other supply chain. 
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