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ABSTRACT 

Measuring the flexibility of the red chilli supply chain is very necessary to determine how flexible the supply chain is to 

changes and fluctuation that may be faced by each red chilli supply chain actor in Panjatan District. The purpose of this studyis 

to describe the structure of supply chain relationships based on the actors and their activities and to analysis the flexibility of 

red chilli supply chain in Panjatan District, Kulon Progo Regency. Kulon Progo Regency was chosen deliberately as the 

research location because it has highest level of red chilli production in the Special Region of Yogyakarta. Sampling in this 

study was carried out in several stages starting from Panjatan District, Garongan Village, and Sub-Village 1 and 3. Garongan 

village was chosen as the sampling location because in 2019 it had the largest number and member of the auction market 

among other village. The determination of farmer respondents was carried out by purposive sampling method of 80 people. 

Respondents other than farmers that is 2 auction market manager, 2 district-level collectors, 1 regency-level wholesaler, and 4 

regency-level retailers were determined by the snowball sampling method. The method for measuring flexibility is 

Performance Measurement System (PMS). The result of this research is showed that the structure of the red chili supply chain 

relationship in Panjatan District, Kulon Progo Regency consist of 2 chains that is chains 1 formed by 5 actors and chain 2 

formed by 4 actors and having activities started from red chili cultivation, sorting, grading, weighing, packaging, pricing, 

bidding, transportation, shipping update information on price and quantities of red chilies, sales, purchase, receiving payments, 

and making payments. The result of the supply chain flexibility is showed that chain 2 more flexible than chain 1.. 
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1. INTRODUCTION 

Indonesia’s economic development cannot be separated 

from the agricultural sector. The agricultural sector has an 

important role in maintaining stability for other sectors. 

According to Tambunan (2003) the agricultural sector 

become a leading sector for other sectors. Various sectors in 

agriculture are developed to be able to contribute to 

economic development. One of the sub-sectors in agriculture 

which plays a role in economic development in Indonesia is 

the horticulture sub-sector. One of commodities to be 

concern is Red Chilli 

Red Chilli (Capsicum annuum L.) is a woody herbaceous 

plan, and the fruit has spicy taste caused containing of 

capsaicin. In Indonesia red chilli is cultivated as an annual 

crop on former rice fields and dry land or moor. The 

potential yield of red chilli is around 12 – 20 t/ha (Sumarni 

& Muharam, 2005). If properly cultivated and cultivation of 

red chilli is successful it will generate big profit for farmers 

(Sumarni & Muharam, 2005). Sumarni & Muharam (2005) 

stated that red chilli is one of the vegetable commodities that 

have important role in Indonesia, both as a commodity for 

consumption or as an export commodity. The consumption 

of red chilli shows an increasing pattern from year to year 

(Eliyatiningsih & Mayasari, 2019). Increasing consumption 

of red chilli make the demand for red chilli to increase. In 

activities fulfilment of red chilli demand in various regions 

in Indonesia, the supply of red chilli needs to be done as 

well as possible so that the red chilli needs in all regions can 

be fulfilled. From the 12 sub-districts in Kulon Progo 

Regency, the largest red chilli production is in Panjatan 

District with total production in 2018 was 10,848,700 

kilograms (BPS, 2019) 

Table 1. Red Chili Production in Kulon Progo Regency in 

2016 - 2018 (kilograms) 

 

Source : BPS (2019) 

One of the regency that are the main suppliers of red 

chilli in the province Special Region of Yogyakarta is Kulon 
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Progo with an average red chilli production in the period 

between 2014 – 2017 was the most among other districts in 

the DIY region with an average of 17,380.93 tons (BPS, 

2019). Based on Table 1 the largest of red chilli production 

is in Panjatan Dsitrict with the total production in 2018 is 

10,848,700 kilogram (BPS, 2019). This many results do not 

guarantee that the income obtained farmers also large it 

because various factors. One of the factors that can affecting 

of the income received by farmers is the distribution of red 

chilli. 

On the distribution process the actors involved will know 

about product flow, money flow, and information flow. 

However farmer on generally still do not understand how the 

distribution flow of red chilli resulting from. Concept of the 

supply chain becomes necessary to know so that supply 

chain actors understand the product flow, money flow, and 

information flow. Supply Chain is a concept in which there 

is a related regulatory system with product flow, information 

flow, and money flow (Tubagus et al., 2016). 

In the supply chain process certainly there are various 

obstacles that occur when this happens in the field, 

agriculture product are no exception in this case red chilli. 

The obstacles that occur in red chilli supply chain process in 

Panjatan District, Kulon Progo Regency is related to the 

characteristic of red chilli which is an agricultural product. 

According to Mareta & Nur (2011) generally agriculture 

product are known to have characteristic that is the product 

is perishable and requires large storage space. This 

characteristic will affect supply and red chilli customer 

satisfaction. As a result , the supply chain must be able to 

adapt the environmental changes and the quality demand of 

red chilli. 

Chairia et al. (2010) stated that the total of need 

increasing or the demand of red chilli will affect in 

increasing of production so the supply will also increase. 

Increasing total of red chilli offered is influenced by many 

things such as red chilli price, input price production, and 

harvested area of red chilli Chairia et al. (2010). According 

to Kustiari et al. (2018)stated that the prices of agricultural 

commodities especially horticulture always fluctuated and 

tend to increase. This will affect in the performance of red 

chilli supply chain. Performance measurement system is 

needed for determine the response of red chilli supply chain 

to the environmental changes and the demand consumer of 

red chilli quality. According to Aramyan (2007) 

performance supply chain of agricultural product can be 

seen from Efficiency, Responsibility, Flexibility, and Food 

Quality. 

The occurrence problems in the red chilli distribution 

process such as change in fluctuating red chilli prices, 

damage to red chillies cause decrease in the quality of red 

chilli, as well as an inappropriate quantity the supply of red 

chilli distributed will cause dissatisfaction customers for red 

chilli. Increased consumer demand for quality, quantity, and 

continuity of red chilli must be balanced with availability of 

appropriate red chilli so that consumers feel satisfied. In 

addition to red chilli distribution process certainly be able to 

fulfil the number need of red chilli and must be on time to 

reach the hands of consumers. This research was conducted 

for describe the structure of supply chain relationships based 

on the actors and their activities and to analysis the 

flexibility of red chilli supply chain in Panjatan District, 

Kulon Progo Regency. 

2. LITERATURE REVIEW 

In this research use Performance Measurement System 

(PMS) based on Aramyan (2007). PMS method according to 

Aramyan (2007) is the performance measurement system 

that enable a companies to monitor the relevant performance 

indicator from a product, services, and production process 

within the appropriate timeframe. PMS method used because 

this method is able to inform decision makers whether the 

performance is in accordance with their goals. This method 

also inform the decision make whether the customer is 

satisfied with the product and where improvement need to 

be made. The integrated PMS measurement will provide a 

more comprehensive measurement from entire of supply 

chain performance. 

Aramyan (2007) state that indicator in the PMS method 

used for agriculture supply chain performance measurement 

is group become four categories that is efficiency, flexibility, 

responsibility, and food quality. 

 

Figure 1 Indicators of Supply Chain Performance 

Measurement  

Source : Aramyan (2007) 
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Supply chain flexibility has an important role in success 

for it self, especially in companies that have very high 

uncertainty (Kharis et al., 2011). Flexibility is the 

responsibility of each element in the supply chain both in 

internal or external companies such as suppliers, 

distributors, retailers, or actors that assisting in the provision 

of information (Swafford et al., 2000) 

Swafford et al. (2000) mentioned that the components of 

flexibility involve : product development flexibility, 

sourcing flexibility, manufacturing flexibility, and logistics 

flexibility. product development flexibility is ability to 

development the various product and/or product 

improvement in response customer or market need, or utilize 

market opportunity or use the technology improvement. 

Sourcing flexibility is purchasing function ability to 

response in timely manner and the effective cost for change 

purchasing component requirement. Manufacturing 

flexibility is manufacture ability to suitable the ability for 

produce the product that have a certain quality in the 

effective time and cost to response the change of product 

characteristic, ingredient supply, and demand or apply 

technology process improvement. Logistic flexibility is 

ability to adapted, on the time, and ways to save the cost, 

flow control process and saving ingredient, finished good, 

service, and information related from origin to the goals as 

response to changing the environmental condition. 

According to Aramyan (2007) flexibility indicates the 

degree of supply chain response to the changing 

environment. Indicator in flexibility include customer 

satisfaction, volume flexibility, delivery flexibility, 

backorders, and lost sales.  

Customer satisfaction is related with customer that 

shows the extent to which customers are satisfied with the 

product or services is provided. Volume flexibility is ability 

to changing output level from the resulting product. 

Delivery flexibility is companies ability to changing 

planned delivery schedule. Backorders is orders that are not 

currently in stock for available product, but is being 

reordered (in this case the customer disposed to wait until 

supplies are coming back) and will be available at the later 

time. 

3. METHOD 

The research method used in this study is analysis 

descriptive. Descriptive analysis method is used to analyze 

by describing the data that has been collected as it is without 

intending to draw conclusions applicable to the general 

public or generalization (Sugiyono, 2010). Descriptive 

analysis method will help researchers to explain the 

Flexibility of Red Chilli Supply Chain in Panjatan District 

Kulon Progo Regency. The research location was chosen 

deliberately in Kulon Progo Regency because it has highest 

production of red chilli in the Special Region of 

Yogyakarta. Taking the sample in this research was carried 

out in several stage with the following: 

(1) First stage is carried out at the sub-district stage that was 

deliberately selected in Panjatan District because it has a 

high level production of red chilli in 2018 with the amount 

10,484.7 tons.  

(2) Second stage was carried out in village level and 

Garongan Village was selected because it has the largest 

number of auction markets and the auction market members 

is any than the other village.  

(3) Third stage is determination at the sub-village in the 

Garongan Village and sub-villages 1 and 3 are selected. 

From total of auction market members in the Garongan 

village was taken 80 farmers to become respondents with the 

provision still actively selling red chilli to the auction market 

and cultivating red chilli as the main crop. Farmer 

respondents were determined by purposive sampling 

method.  

(4) Determination respondents such as 2 of the Garongan 

Village auction market managers, 2 Collectors at the district 

level, 1 wholesaler at the regency level, and 4 retailers at the 

regency level using snowball sampling method. 

The data analysis technique used in this research is 

descriptive analysis and flexibility analysis. Descriptive 

analysis is used to analyze the actors was carried out in red 

chili supply chain process started from farmers at the 

Garongan Village, Panjatan District, Kulon Progo Regency 

until end consumers at the Kulon Progo Regency. This 

analysis also will explained various activities which is 

conducted by the actors of red chili supply chain in Panjatan 

District, Kulon Progo Regency and will illustrated in the 

structure of the red chilli supply chain network. 

Analysis flexibility is carried out by Performance 

Measurement System (PMS) method based on 

measurements according to Aramyan (2007) with the aim of 

knowing the flexibility in the red chilli supply chain in 

Panjatan District, Kulon Progo Regency. The analysis is do 

on each indicator that is customer satisfaction, volume 

flexibility, and delivery flexibility. 

3.1. Customer Satisfaction 

Customer satisfaction is analyzed based on indicators 

that is price, cleanliness, damage rate, freshness, and on time 

delivery. To find out the high and low level of customer 

satisfaction with red chili then carried out categorization. 

The categories used in customer satisfaction are Low, 

Medium, and High. Categorization is done using Sturgess 

Formulas as follows. 

 

𝑍 =  
𝑋−𝑌

𝐾
     (1) 
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Information : 

Z = Class Interval 

X = Higher Score 

Y = Lower Score 

K = Total of Categories 

 

Based on that formulas it can be seen that class interval in 

the indicator of customer satisfaction is : 

 

 
Table 2. Categorization Of Customer Satisfaction 

 

If the level of customer satisfaction is in high category, 

the red chili supply chain can be said to be flexible. This 

research is correspondent with the research that conducted 

by Purnomo (2018) which state that the excellence of 

flexible supply chain is to increase customer satisfaction. 

3.2. Volume Flexibility 

Volume flexibility is calculated by the indicator of the 

difference total of demand red chili in kilograms and the 

total of sold red chili in kilograms in one season. To find out 

there are whether or not gap in volume flexibility at the red 

chili supply chain in Panjatan District, Kulon Progo 

Regency then will be categorization. The categories in 

volume flexibility that is no gap and there are gap and will 

be calculated based on Sturgess Formulas. 

 

𝑍 =  
𝑋−𝑌

𝐾
     (2) 

Information : 

Z = Class Interval 

X = Higher Score 

Y = Lower Score 

K = Total of Categories 

 

Based on that formulas it can be seen that class interval in 

the indicator of volume  flexibility is : 

 

 

 

Table 3. Categorization Of Volume Flexibility 

 

If no gap in volume flexibility the red chili supply chain 

can be said to be flexible. This is according with the research 

which is conducted by Rosindiyanto (2012) which state that 

the greater value of weighted gap of a criterion it means 

increasingly necessary to make improvement to this criteria. 

3.3. Delivery Flexibility 

Delivery flexibility is analyze with difference between 

promised delivery time with actual delivery time. To find 

out suitable or not suitable delivery time in delivery 

flexibility the red chili supply chain actors in Panjatan 

District, Kulon Progo Regency then will categorization. The 

categories in delivery flexibility is suitable with the delivery 

time and not suitable with the delivery time and will be 

calculated based on Sturgess Formulas. 

 

𝑍 =  
𝑋−𝑌

𝐾
     (3) 

Information : 

Z = Class Interval 

X = Higher Score 

Y = Lower Score 

K = Total of Categories 

 

Based on that formulas it can be seen that class interval in 

the indicator of delivery flexibility is : 

 

Table 4. Categorization Of Delivery Flexibility 

 

If suitable with the delivery time that occurs in delivery 

flexibility, the red chilli supply chain can be said to be 

flexible. This is according to research that conducted by 

Purnomo (2018) which state that the excellence of flexible 

supply chain is able to reduce total of late orders. 
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4. RESULT AND DISCUSSION 

4.1. Relationship Structure of The Red Chili Supply Chain 

The supply chain structure describes the relationship 

between each supply chain actor and its role (Aris Munandar 

et al., 2020). In the research conducted by Tubagus et al. 

(2016) there are five actors who play an active role in the 

supply chain of cayenne pepper commodities in the 

Kumelembuai Village namely chili farmers, collectors, 

market traders, chili retailers, and consumers. 
 

In this research relationship structure of the red chili 

supply chain in Panjatan District Kulon progo Regency 

describe the product flow, money flow, and information 

flow of the red chili from farmer at the Garongan Village, 

Panjatan District to end consumer at the Kulon Progo 

Regency. Structure of the red chili supply chain in Panjatan 

District can be known based on the actors involved the red 

chili supply chain and various activities they do. 

 

Structure of the red chili supply chain in Panjatan District 

is formed from 6 actors namely farmer in Garongan Village, 

auction market at the Garongan Village, collectors at the 

district level, wholesalers at the regency level, retailers at the 

regency level, and end consumers in Kulon Progo Regency. 

 
Figure 2 Relationship Structure of Red Chili Supply Chain 

in Panjatan District 

Based on the Figure 2 it can be seen that the structure of 

red chili supply chain in Panjatan District consist of 2 chain 

that is: 

1. Farmers at the Garongan Village- Auction Market at the 

Garongan Village – Wholesalers at the Regency Level - 

Retailers at the Regency Level – End consumers at the 

Kulon Progo Regency. 

2. Farmers at the Garongan Village – Collectors at the 

District Level – Retailers at the Regency Level – End 

consumers at the Kulon Progo Regency. 

 

 

During one growing season, farmers in Garongan Village 

produce red chili as much as 120,252 kg. In the first supply 

chain consist 5 actors. Product flow of red chili flows from 

farmers at the Garongan Village Panjatan District to the 

auction market at the GaronganVillage. Total of red chili 

that on sale by farmers to auction market at the Garongan 

Village for one growing season as much as 115,829 kg or 

96.35% of the red chili produced by farmer. In the first 

planting season of 2020 which starts in March until August 

there are 2 active auction market, namely Bangunkaryo 

auction market (K1) and Ngudi Hasil auction market (K5). 

 

Total of 96,982 kg or 83.71% of red chili from the 

auction market at the Garongan Village are channeled outside 

of Kulon Progo Regency area. While as many as 18,879 kg 

or 16.29% of red chili are purchased by wholesaler at the 

regency level. A total of 18,684 or 98.97% distributed by 

wholesalers outside the city and as many as 195 kg or 1.03% 

of outcome from auction market are distributed to retailers at 

the regency level and to be distributed to end consumers at 

the Kulon Progo Regency namely Wates Market. Money 

flow will flow from end consumers at the Kulon progo 

Regency to farmer at the GaronganVillage. Information flow 

will flow two-way direction from farmers at the Garongan 

Village to the end consumers at the Kulon Progo Regency 

vice versa. 

 
While the second supply chain is formed by 4 actors. The 

red chilies flow from farmers at the Garongan Village to the 

collectors at the district level with total of red chili as many 

as 4,391 kg or 3.65% from the outcome of red chili that 

produced by farmers in the last growing season. From 

collectors at the district level red chili will distributed to 

retailers at the regency level as many as 800 kg or 18.22% 

while as many as 3,591 kg or 81.78% will distributed by 

collectors at the district level to the wholesaler at the 

regency level and the next will be distributed at the outside 

of Kulon Progo Regency area. From retailers at the regency 

level the red chili will distributed to end consumers at the 

Kulon Progo Regency that is Wates market and Ngentakrejo 

market. The money will flow from end consumers at the 

Kulon Progo regency to the farmers at the Garongan Village. 

The information will flow from farmers at the Garongan 

Village until end consumers at the Kulon Progo Regency 

vice versa. 

 

The relationship structure of the red chili supply chain 

also is formed by the activity that carried out by supply chain 

actors. As shown by Figure 3 the activities carried out by red 

chili supply chain actors in Panjatan District, Kulon Progo 

Regency starting from red chili cultivation, sorting, grading, 

weighing, packaging, pricing, bidding price, transportation, 

delivery, update information of price and quantity of the red 

chili, selling, purchasing, receiving payment, and making 

payment. 
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Figure 3 Activities of Supply Chain Actors in Panjatan 

District 

4.2. Flexibility of Red Chili Supply Chain 

Flexibility is a characteristic that must owned by supply 

chain and become responsibility of every element in the 

supply chain both from the company’s internal and external 

start from suppliers, distributors, retailers (Soejanto & 

Nursubiyantoro, 2013). The flexibility of supply chain 

describe the extent of supply chain can respond a changing 

environment and a extraordinary demand of customer 

services (Aramyan, 2007). 

 

Research about flexibility of supply chain that is 

conducted by Kharis et al. (2011) shows that based on 

weighted abilities and needs, dimensions of delivery and 

production systems show a balanced state that is between 

needs/capabilities possessed and flexibilities are comparable. 

While the dimensions of the supplier and product design 

show a balanced state that the needs and capabilities are 

comparable that is low needs can to be balanced with low 

capabilities. Five big priority which still need to be 

improved based on GAP in order from the largest to the 

lowest that is delivery of request information are easily and 

quickly (delivery system), fulfillment of urgent requests 

(delivery system), changing delivery schedule quickly 

(delivery system), delivery with flexible quantity (delivery 

system), production with flexible quantity (production 

system). 

 

In this research, the measurement of flexibility will be 

seen in two red chilli supply chain formed in Panjatan 

District, Kulon Progo Regency. The indicator used to 

measurement include customer satisfaction, volume 

flexibility, and delivery flexibility. 

 

 
Information : - : delivery is not occurs 

Figure 4 Flexibility of Red Chili Supply Chain in Panjatan 

District Kulon Progo Regency 

Based on the Figure 4 can be seen on the customer 

satisfaction indicator chain 2 more flexible than chain 1. It 

because average score obtained in chain 2 as many as 18.56 

which is include in high category while on the chain 1 

average score which obtained is 18.21 and include medium 

category. This is accordance with the research conducted by 

Purnomo (2018) which states that the advantage of a flexible 

supply chain is it can increase customer satisfaction. 

 

At the volume flexibility the two supply chain equally 

flexible. It because average score obtained in two supply 

chain is 2.00 with no gap category. It appropriate with the 

research conducted by Rosindiyanto (2012) which state that 

the greater value of weighted gap a criterion, it means more 

need to fixed at the criterion. 

 

At the delivery flexibility between chain 1 and chain 2 

equally flexible. It because the delivery of red chilli is on 

time. However chain 2 is more flexible than chain 1 because 

has higher average than chain 1. This is suitable with the 

research conducted by Soejanto & Nursubiyantoro (2013) 

which state that the excellent of flexible supply chain it can 

decrease late order. 

 

Total of actors in a supply chain does not determine the 

flexibility in the supply chain. It means that the fewer actors 

is involved in supply chain is not necessarily the supply 

chain can be said flexible. Flexibility level for each supply 

chain is not necessarily same. This can be influenced by the 

level of uncertainty for the demand for a product that 

experienced by a supply chain (Soejanto & Nursubiyantoro, 

2013). Stevenson & Spring (2007) stated that flexibility is 

something that are multi-dimensional, if flexible in one 

dimensional unit it does not mean that the other units will be 

flexible. Two supply chains can equally flexible with a 

different way. 
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5. CONCLUSION AND RECOMMENDATION 

5.1. Conclusion 

Based on the results of data analysis in this research 

conclusion can be drawn that is: 

(1) The structure of red chili supply chain in Panjatan 

District consist of 2 chain that is chain 1 is formed by 5 

actors and chain 2 is formed by 4 actors and having 

activities started from red chili cultivation, sorting, 

grading, weighing, packaging, pricing, bidding, 

transportation, shipping update information on price and 

quantities of red chilies, sales, purchase, receiving 

payments, and making payments. 

(2) Chain 2 more flexible based on customer satisfaction 

indicator and delivery flexibility. 

5.2. Recommendation 

Based on the result of this research there are 

recommendation given as material consideration to expedite 

the red chilli supply chain in Panjatan District, Kulon Progo 

Regency that is necessary more attention to damaged level, 

cleanliness, and freshness of red chili in order no to cause 

customer dissatisfaction. In addition, it is also necessary to 

pay attention the delivery of red chili so that the red chili is 

stay fresh until to the customer. 
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