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ABSTRACT- Vegetable products in Indonesia, 

especially in Yogyakarta actually are potential to 

be developed into a leading export commodities. 

Meanwhile, from importer countries' perspective 

such as Singapore, Indonesian vegetable 

commodity is still in the third class below 

Australia, China, Taiwan and Malaysia as the best 

producers due to its inability to guarantee the 

sustainability in terms of quality, minimum 

supply and accuracy of its delivery time. To 

address this issue, this research proposes a 

strategy for building an effective and efficient 

fresh vegetable supply chain system. Analytical 

Hierarchy Process methodology is used to 

selected pre-eminent vegetable products followed 

by SWOT analysis for formulating the strategy. A 

number of findings are revealed in this research. 

First, fresh vegetable exporters for Central Java 

Province are performed by three groups, namely 

duty agriculture, group of farmers and private 

exporters. Secondly, the province of Yogyakarta 

has not formulated the policy for exporting 

vegetables, while in Singapore as the targeted 

export destination has a standard quality for its 

imported products as written in Good 

Agricultural Practice for Vagetable Farming 

issued by Agrifood and Veterinary Authority of 

Singapore. Based on this standard, particularly 

price criterion, geographical condition and 

technical support, it is recommended that 

Yogyakarta should prioritise a number of 

commodities to be exported to Singapura, namely 

broccoli, tomatoes, kale, spinach and small 

mustard. Apart from that, it is strongly suggested 

to provide training to the farmers, establish 

cooperation among farmers, and build a technical 

team to support the farmers in exporting their 

commodities. This technical team also play an 

important role in helping farmers in providing 

important information regarding the market and 

price. In addition, it assists local government to 

map the commodities and to plan the planting 

schedule for the commodities. 

Keyword: Supply chain strategy, Fresh 

Vegetables Supply Chain, AHP, SWOT, 

Yogyakarta Region 

 

 

I. INTRODUCTION 

Vegetable products in Indonesia, 

especially in Yogyakarta actually has the 

potential to be developed into a leading 

export commodity. Meanwhile in importer 

country such as Singapore, Indonesian 

vegetable commodity is still having in third 

class below Australian, China, Taiwan and 

Malaysia as the best producer. Indonesian 

vegetables still be not able yet to give 

guarantee for continuity of quality, 

minimum supply and accuracy of its 

delivery time. 

One of suply chain  management 

problem that growing today is the handling 

of perishable products. Vegetable supply 

chain of agro-industry will entangle action, 

processor, stock and delivery to customer. 

Principal constraint in vegetable supply 

chain is planning, socialization and delivery 

[15].  

Fresh vegetable supply chain 

models is required by government in 

building an effective and efficient food 

supply chain system with paying for farmer 

prosperity. Factors that affect high-value 

vegetable market is the ability to produce 

quality vegetables with grade asked by the 

market, a unit cost that is competitive with 

the same products by other countries and the 

ability to distribute their products in 

international market with timely, quantity, 

quality and its price. 

Indonesian exporters face many 

obstacles to do long-term contracts with 
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foreign importers because it has not been 

able to fulfill clauses for continuity with the 

number, quality and diversity of vegetables. 

Whereas long-term contrac is the pattern for 

international trade of vegetables and 

holticulture commodity. For addition 

problems is competition from similar 

comodities coming from other exporting 

countries. Varied both in quantity and 

quality of its products and the price. 

Therefore through a reliable supply chain 

management is expected indonesian fresh 

vegetable products can compete with similar 

products from other exporting countries. 

This research aims to develop a 

strategy of supply chain risk management 

system of fresh vegetables in the province of 

Yogyakarta areas so as to improve 

competitiveness with regard to the welfare 

of the farmers. This research will define the 

characteristics of quality vegetables which 

can improve the welfare of farmers, 

formulate priorities types of vegetables 

export potential for the province of 

Yogyakarta using Analytical Hierarchy 

Process methodology and formulate supply 

chain strategy fresh vegetables province of 

Yogyakarta with SWOT analysis. 

 

II. BOOK REVIEW 

In simple way, Agro-industry 

supply chain is a series of activities that 

using the supply and processing of 

agricultural raw materials. Countries with 

potential of agriculture commodity try to 

improve the competitiveness of their 

agriculture product. Holistic supply chain 

management is very appropriate to be 

applied. Principles of proportionality in 

modern agricultural system can be achieved 

through the practice of supply chain 

management. In the agriculutural supply 

chain systems, stakeholders may consist of 

farmers, traders, processors, distributors, 

retailers, final customer and the government. 

Each stakeholder will have different 

interests and influenced by alteration in the 

business environment. It is very important to 

note for holistic perspective and does not 

eliminate the complexity. 

Agro-industry supply chain has 

characteristics of two types of fresh products 

and processed products. Fresh produce for 

example; vegetables, fruits do not require 

special processing or chemical 

transformation processes. In contrast, 

processed agricultural products require 

chemical transformation processes or 

changes shape. This agricultural products 

would involve several players including 

farmers or plantations, processors or 

manufacturers, distributors and retailers. 

Figure 1 is a generic supply chain at the 

level of organization of the company in the 

context of a comprehensive network of 

agricultural supply chain.  
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Figure 1. Generic Agro-industry Supply Chain  

 

Supply-chain analysis is becoming 

an interdisciplinary activity. Production and 

distribution processes involve a mixture of 

socioeconomic, technological, legal and 

environmental criteria that are highly 

complementary in explaining overall 

agrofood chain performance (see Figure 2). 

Economic dimension, related to chain 

efficiency (in a cost–benefit perspective) and 

consumer orientation. Environmental 

dimension, referring to the way production, 

trade and distribution of food is embedded in 

its (ecological) environment. Technological 

dimension, related to the application of 

(product and process) technology, logistical 

systems, and information and 

communication technologies that improve 

quality performance and enhance innovation 

in food products. Legal and social dimension 

concerning criteria of human well-being, 

animal welfare and sustainable 

entrepreneurship [19].  

Cooperation of producers, 

processors, traders and retailers within a 

setting of supply-chain integration is by no 

means an easy task. Slingerland identified 

some simple mechanisms that proved to be 

helpful in practice to enhance sustainable 

agro-food chain and network integration 

[23]. The first; reduce complexity: supply 

chains that involve a large number of very 

heterogeneous participants are likely to face 

many coordination problems. The second; 

Starting at home: It may be challenging to 

start up a cross-border food chain, but it 
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tends to be better to start operations in 

nearby markets. The Tird; Farmers’ 

organization: An important aspect for 

reaching scale concerns the way of 

organizing primary producers, farmers or 

growers. The Fourth; Incentive structure: A 

major point of debate is always the 

distribution of incentives in food chains. 

This refers to the question how much each 

agent receives from the total value-added. 

The Fifth; Information transparency: 

Building up trust amongst supply-chain 

participants requires sharing and disclosing 

information. The sixth; Exchanging 

experiences: A last mechanism that may 

induce food chain partnerships, is based on 

sharing experiences from others agents, like 

organizing assistance from supporting 

agencies, market brokers or knowledgeable 

institutes. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2. Analytical perspectives on food chains 

 

Specifically in supply chain 

management of agro-industry, the 

development of the research has been 

focused on various industries and types of 

products. Problem solution of the model 

used a variety of techniques based on 

complexity of the problem. We can grouped 

into three problems modeling and technical 

solutions are  standard optimization , meta - 

heuristics and simulations. For such a 

standard optimization model is done by 

Philpott and Everett [17], Wouda et al.[27], 

Milan et al. [14], Grunow et al. [7], Gigler et 

al. [6], Widodo et al. [26], Burer et al. [3]. 

The second group is simulation that applied 

by Vorst et al. [25] dan Zee dan Vorst [30], 

Djohar et al. [4]. And the third is 

optimization with meta-heuristic that was 

new in the field of agro-industry supply 

chain [29]. 

At the beginning, supply chain 

management starts from the supply and 

inventory management. Collaborative 

production is often overlooked by some of 

cooperation with external suppliers [13] and 

the completion of the model needs to 

consider the use of efficient techniques to 

obtain solutions [22]. Advance optimization 

techniques to be a new approach in the field 

of supply chain management. Application of 

genetic algorithms has been carried out by 

Ding et al. [5], Smirnov et al. [24], Lim dan 

Xu [12], Yao and Huang [28], Sha and Che 

[21], and Keskin and Üster [11]. Fuzzy logic 

especially used by Petrovic et al. [16]. 

Rohde [19] applied artificial neural network 

combined with analitical technique. Yandra 

et al. [29] and Aliev et al. [2] combined 

genetic algorithms with fuzzy logic. 

Heuristic used by Wouda et al. [27], 

Kagnicioglu [10], Sabri and Beamon [20] 

and Aghezzaf [1]. Djohar et al. [4]  

discusesd the supply chain from the farm to 

the factory. 

The development series of this 

studies have been done in the field of agro-

industry supply chain that has been achieved 

and has been published [8].  The model 

consists of determining the types of 

vegetables that are seeded using a 

combination of techniques and methods of 

comparison exponential Pareto, expert 

system to determine supply needs using 

fuzzy logic and supply allocation 

optimization using fuzzy linear 

programming objective compound. The 

model is built and then applied to a 

vegetable agro-industry company with 

excellent products selected were red 

peppers. An analysis of the behavior of the 

model is also done for the pessimistic and 

optimistic scenarios.  

Hadiguna and Machfud [9] 

developed a model for the aggregate 

planning crude palm oil agro-industry. This 

paper discusses a model of production 

planning within the framework of the agro-

industry supply chain in crude palm oil 

(CPO). The model is made interactive 

because it involves decision makers 

preferences in production planning. The 

model is built on a plantation which uses the 

system scope Nucleus Plantations (PIR).  

Sources of supply of fresh fruit bunch come 

from nucleus, garden farmers, and outdoor 

gardens.  

 

III. RESULTS AND DISCUSSION 

D.I Yogyakarta is a province with 

an area that is smaller than the other 

provinces in Indonesia. The total area of 
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Yogyakarta Province is 3185.85 km
2
 which 

consists of four regencies and one city 

namely Sleman, Gunung Kidul, Bantul, 

Kulon Progo and the City of Yogyakarta. 

The geographic of Yogyakarta Province is 

located at an altitude of 0 to 2911 meters 

above sea level consisting of mountains and 

lowland. Yogyakarta Province is affected by 

the rainy season and dry season with an 

average rainfall of 0.2 to 440.1 mm per year.  

As the increasing of competition in 

the free market of agricultural products, the 

development of agricultural commodities in 

the province of Yogyakarta maintained with 

the implementation of Good Agricultural 

Practice. Based on data Department of 

Agriculture Yogyakarta in 2006 – 2010 

average productivity of  vegetable crops in 

the province of Yogyakarta in three largest 

are onion (49949.52 tons per year) , chili 

(41457.60 tons per year) and cabbage 

(14410.04 tons per year). The production of 

fresh vegetables in the province of 

Yogyakarta almost entirely marketed in the 

province of Yogyakarta. 

Unbalance of type and production 

capacity with market needs, Yogyakarta 

Province supplied vegetables from Central 

and West Java. But in Kulon Progo 

Regency, excess production capacity occurs 

in chili and has been marketed to West Java 

and Sumatra.  

Central Java Province has supplied 

for vegetable consume in Yogyakarta. The 

geographical conditions marked Central Java 

to be a very productive area in the 

management of agricultural resources. In the 

beginning of 2012, Central Java has 

pioneered the export of vegetables to several 

countries such as Singapore, Dubai, 

Thailand and China. Fresh vegetable export 

supply chain in Central Java Province has 

been run into the role of the three groups; 

Department of Agriculture Central Java - 

Farmers Group - PT. Bumi Sari Lestari as an 

exporter. Agricultural Department held a 

coaching role in the training and supervision 

to a group of farmers. PT. Sari Bumi Lestari 

role as an exporter and searching for 

vegetable export market. With the high of 

vegetables export commodity prices than 

local market, causes improve to the welfare 

of farmers. In addition, price stability of the 

export market is also better than the local 

market.  

Quality fresh vegetables can be 

categorized as high value crops for the 

following reasons: 

1. Vegetable produtcs grown using the 

least of insecticides and herbicides, 

2. Vegetable products only marketed to 

exclusive markets for consumers with 

high purchasing power, 

3. Vegetable products are generally 

consumed in the luxury hotels, in 

international aircraft flight catering and 

other western dishes. 

Quality vegetable market form 

should have a clean pattern of dirt, insects or 

caterpillars then packaged and stored until 

ready for sale. For overseas markets several 

factors that must be considered are: 

1. The ability to produce quality fit to the 

requested of foreign markets  

2. The ability to produce vegetables with a 

unit cost that can compete with similar 

products from other countries 

3. Capabilities in marketing and 

ddistribution the product on time, on 

quantity, in quality and price. 

Japan, Hong Kong and Singapore 

are the main importing countries of high 

value crops from China, Taiwan and 

Australia. Quality characteristics of 

Singapore vegetables thoroughly outlined in 

the Good Agricultural Practice for Vegetable 

Farming (GAP-VF), formulated by the 

Agrifood and Veterinary Authority of 

Singapore (AVA). Guarantee for quality 

vegetable issued by GAP-VF certification. 

Ccertificateion is to be the measure of safe 

and quality vegetable production practices in 

six key areas: location, agricultural 

structures, environment, the maintenance of 

agriculture, farming practices and farm 

management. Certification is expected to 

establish some criteria of quality vegetables 

set by AVA in fulfilling the concept of food 

safety (pesticide residue control), post-

harvest application in good management and 

consistent in application of the cold chain, 

environmentally friendly packaging and a 

good transportation system. 

 

Selection of Featured Vegetables  

Consideration of featured vegetable 

in this research adjusted for potential and 

geographical conditions of each district and 

the city of Yogyakarta Province. Selection 

of vegetable products made that has 

potential to become a commodity export. In 

addition, the choice of featured vegetable is 

done by taking into account the price of the 

export market which is expected to improve 

the welfare of farmers. In addition, the 

choice of vegetable seed is done by taking 
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into account the price of the export market 

which is expected to improve the welfare of 

farmers. Export market orientation in this 

study is Singapore. The range of vegetables 

prices in Singapore in the period 2005 to 

2010 are presented in Figure 3. As 

household budgets in Singapore in 

consuming various types of vegetables are 

presented in Figure 4. In case of the change 

of vegetable prices in Singapore and 

Yogyakarta for carrots, tomatoes and potato 

is presented in Figure 5. The geographical 

conditions of a region affect the type and 

management of vegetable production.  The 

types of vegetables lowland and highland are 

presented in Table 1. 

 

 

 
Figure 3. The range of vegetables prices in Singapore 

2005 to 2010  

 

 

 
Figure 4. Vegetables household budgets in Singapore  

 

 

 
Figure 5. The range of vegetables prices in Yogyakarta  

 

Table 1. The types of vegetables lowland and highland  

Lowland Vegetables Highland Vegetables 

Eggplants; peppers, 
tomatoes, eggplan 

Paprika  

Onions; onion, garlic, 

scallion 

- 

Pumpkin; cucumbers, 

squash, pariah, 

pumpkin, gourds, 

melons, watermelons 

- 

Nuts; beans, red beans, 

cowpeas 

Beans, peas 

Leaf vegetables; spinach, 
kale, caisin, chinese 

cabbage, cabbage, lettuce, 

kale 

Chinese cabbage, 
mustard, broccoli, 

asparagus, cabbage, 

caisin, kale 

Roots / tuber / others; 

radish, yam, maize 
Potatoes, Carrots 

 

 

Based on the above considerations 

and Analytical Hierarchy Process 

methodologies which used in this study, the 

structure selection of decision for featured 

vegetable product in this case can be 

described as Figure 6 below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 
Figure 6. Structure of Decision 

 

 

Prices are the major factor in 

improving the welfare of farmers. 

Comparison of commodity prices in 

Singapore and Yogyakarta include 

consideration of shipping commodities to 

Singapore. Because the commodity in the 

decision structure is a fresh vegetable, the 

delivery is done through the use of cargo 

cold chain system in Airport. 

Geographical conditions of 

cultivation became one of the criteria for 

decisions because they affect the quality and 

Establishment of Feature 
Vegetable  

Price Geographical 
Conditions ondisi 

Geografis 

Technical 
Support 

Broccoli Kale Small 
Mustard 

Spinach Tomato
es 

-- Page 267 of 436 --ICETIA 2014 ISSN 2407-4330



quantity of vegetable production. Technical 

support as one of the decision criteria, 

including the ability and quality of human 

resources both farmers and government 

agencies involved in supporting the program 

of export vegetables. In addition, technology 

support and infrastructure for agricultural 

processing and delivery processes in the 

supply chain of fresh vegetables are part of 

the decision-making considerations. Based 

on priority weight for each criterion, the 

commodity obtained for each region as 

shown in Table 2 below:  

 
Table 2. Proposed Strategy Featured Vegetable in 

Yogyakarta Regency 

Priorit

y 

Regency 

Slema

n 

Kulo

n 

Progo 

Bantu

l  

Gunun

g 

Kidul 
1 Broccoli Broccoli Broccoli Tomatoes 

2 Kale Tomatoe

s 

Kale Spinach 

3 Spinach  Kale Tomatoe

s  

Small 

Mustard 

4 Tomatoe

s 

Spinach Spinach  Broccoli 

5 Small 

Mustard 

Small 

Mustard 

Small 

Mustard 

Kale 

 

 

SWOT Analysis 

SWOT analysis is necessary to 

formulate supply chain strategy for export 

fresh vegetables in Yogyakarta Province to 

Singapore. To set the supply chain 

procurement strategy conducted in-depth 

discussions and interviews with relevant 

parties. They are Yogyakarta Province 

Department of Agriculture, District 

Agricultural Office and exporter company 

PT.BSL. The formulations of the strategy 

are summarized by using the SWOT matrix 

as shown in Figure 7. 

 

IV. CONCLUSIONS 

The conclusions that can be obtained from 

this research are: 

1. An export of fresh vegetables for the 

region of Central Java Province has 

been implemented into three groups, 

namely the role of the Department of 

Agriculture, Central Java Province, 

farmer groups and private exporters.  

While Yogyakarta Province has not 

made and formulated vegetable exports. 

2. Characteristics vegetables exporting to 

Singapore has been poured into Good 

Agricultural Practice for Vegetable 

Farming (GAP-VF), formulated by the 

Agrifood and Veterinary Authority of 

Singapore (AVA)  

3. Using Analytical Hierarchy Process 

methodology, priority export 

commodities of Yogyakarta Province to 

Singapore based on the criteria of price, 

geographical conditions and technical 

support for the four counties are 

broccoli, tomatoes, kale, spinach and 

small mustard.  

Strategies that can be done by the 

Province of Yogyakarta in organizing the 

supply chain of fresh vegetables export 

destination Singapore is to increase 

agricultural productivity of vegetables with 

the development and training of human 

resources and the establishment of a 

technical team. In addition, it assists local 

government to map the commodities and to 

plan the planting schedule for the 

commodities 
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Figure 7. SWOT Matrix 
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