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ABSTRACT 

 

This study aims to measure and analyse the 

performance of potato supply chain in North 

Sumatra Province. Data were collected from 

150 respondents, namely, farmers, traders, 

distributors, and retailers through a 

questionnaire survey. The results showed 

that the average order cycle time was seven 

days, with a logistics cost of IDR 1,500.00 

per kilogram. The product loss rate reached 

10%, indicating that there were problems in 

handling and storage during distribution. 

Product quality was considered quite good 

with an average score of 3.8, while 

customer satisfaction was at a score of 3.7. 

Statistical analysis showed that logistics 

costs and product loss rates were negatively 

related to customers’ satisfaction, while 

product quality had a positive relationship. 

SWOT analysis identified that infrastructure 

improvements, training, and implementation 

of information technology were needed to 

improve supply chain performance. Key 

recommendations are to improve road 

infrastructure, training for farmers, and 

product diversification. By implementing 

these recommendations, it is hoped that the 

efficiency and effectiveness of the potato 

supply chain in North Sumatra can be 

improved, which will ultimately improve 

farmers’ welfare and product 

competitiveness in the market. 

Keywords: Performance measurement, 

supply chain, potato, North Sumatra 

 

INTRODUCTION 

Agriculture is a sector that plays an 

important role in Indonesian economy, as 

well as in North Sumatra Province [1]. One 

of the leading commodities produced by this 

province is potato. Potato is not only a 

staple food, but also a raw material for 

various processed food industries. 

Therefore, potato supply chain management 

is a crucial aspect that needs special 

attention [2]. 

The supply chain involves various stages, 

starting from production at the farmer’s 

level, distribution by traders, and consumers 
[3]. The efficiency and effectiveness of each 

stage greatly determine the quality and 

availability of products in the market. 

Measuring supply chain performance 

becomes an important step to ensure that 

each component in the chain functions 

optimally [4]. With proper performance 

measurement, various obstacles and 

inefficiencies can be identified and fixed. In 

this province, potato supply chain faces 

various challenges because of geographical 

conditions, limited infrastructure, and 

market price fluctuations that are often 

uncertain. Therefore, this study aims to 

measure the performance of potato supply 

chain, with a hope to provide useful 
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recommendations for increasing the 

efficiency and productivity of potato 

farming sector here. 

This province appears as an important 

player in the national potato production 

map; the proof was, for example in 2021, it 

recorded a potato harvest of 90,000 tons, 

placing it as one of the main potato 

producing centres in Indonesia [5]. Karo 

regency, the largest producing area in this 

province, plays a crucial role in supplying 

potato needs in this region and its 

surroundings. Its glittering production 

figures lies a complex supply chain, 

connecting potato farmers upstream with 

consumers downstream. This supply chain 

involves various actors, from farmers, 

collectors, wholesalers, retailers, and 

consumers [6]. The efficiency and 

effectiveness of the supply chain are 

considered the main keys to ensuring 

smooth distribution, minimizing waste, and, 

ultimately, improving the welfare of farmers 

and meeting consumers’ needs at reasonable 

prices. 

 
Table 1. Potato production in North Sumatera 

(2020 - 2022) 

Year Harvest 

area (Ha) 

Production 

(Ton) 

Productivity 

(Ton/Ha) 

2020 7.990 128.893 16.14 

2021 8.352 159.014 19.04 

2022 7.635 147.230 19.27 

Source: Central Statistics Agency of North 

Sumatra Province 

 

Potato production over the past three years 

(2020-2022) has shown a fluctuating pattern 

and the year 2021 was the period with the 

highest harvest with production reaching 

159,014 tons, while in 2022 there was a 

decrease in production to 147,230 tons [7]. 

This decrease was caused by several factors, 

including: 

•  pests and diseases of potato plants, such 

as late blight and nematodes, were one of 

the main constraints in increasing 

production. 

•  unpredictable rainfall patterns and 

extreme weather could be fatal for potato 

plants, especially during critical growth 

phases. 

•  conversion of agricultural land into 

residential, industrial, and commercial 

areas contributed to the decline in the 

area planted with potatoes. 

Karo regency dominates potato production, 

contributing 66% of the total production in 

the province[8]. Other areas that are also 

centres of potato production include Dairi, 

Simalungun, and Toba Samosir. Potato from 

the province is distributed to various regions 

in Indonesia, with the main focus on the 

markets in Jakarta, West Java, and South 

Sumatra, and is exported to neighbouring 

countries such as Malaysia and Singapore. 

The provincial government and various 

related parties continue to strive to increase 

potato production and some steps have been 

taken: 

•  in case of the development of pest and 

disease resistant varieties, research and 

development of potato seeds that are 

more resistant to pests and diseases that 

commonly attack potato plants had been 

carried. 

•  application of modern cultivation 

technology was done through efficient 

irrigation, appropriate fertilization, and 

integrated pest control and it was 

expected to increase the productivity and 

quality of potato plants. 

•  the development of infrastructure such as 

adequate storage and post-harvest 

processing warehouses could help reduce 

crop losses and increased the economic 

value of potato. 

In addition to its important economic 

aspects, potato farming in North Sumatra 

also had significant social impacts. Many 

local farmers depended on potato cultivation 

for their livelihoods, however, they were 

often faced with various challenges such as 

weather uncertainty, pests, and plant 

diseases, as well as limited access to modern 

agricultural technology. This condition 

emphasized the need to improve supply 

chain performance so that farmer welfare 

could be improved. 
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On the other hand, demand for potato 

continues to increase along with the 

increasing population and changes in 

people's consumption patterns that tend 

towards processed food products. All this 

adds to the urgency to ensure that potato 

supply chain is able to meet the increasing 

market demand, both in terms of quantity 

and quality. 

In the context of globalization and 

increasingly tight market competition, 

measuring supply chain performance is also 

a strategic tool to increase the 

competitiveness of North Sumatran potato 

products in national and international 

markets (Silvia et al., n.d.). By utilizing 

information and communication technology, 

transparency and coordination between 

stakeholders in the supply chain can be 

improved, thereby reducing risk and 

inefficiency. 

This study explored aspects of sustainability 

in potato supply chain and sustainable 

agriculture is not only about high 

production, but also about maintaining the 

balance of the ecosystem, wise use of 

natural resources, and paying attention to 

the social and economic aspects of farmers. 

Thus, the measurement of supply chain 

performance would include relevant 

sustainability indicators. All of these efforts 

are expected to have a long-term positive 

impact on the potato farming sector in North 

Sumatra. With better supply chain 

performance, it is expected to create price 

stability, to improve product quality, and to 

reduce waste of resources. Ultimately, this 

study aims to create an efficient, 

sustainable, and inclusive supply chain 

model that can be replicated in other areas 

with similar agricultural commodities.  

 

MATERIALS & METHODS 

This study uses a quantitative descriptive 

approach that aims to measure and analyse 

the performance of the potato supply chain 

in North Sumatra Province [9]. This 

approach was chosen to obtain a measurable 

picture of various aspects of the supply 

chain, as well as to identify critical factors 

that influenced this performance. The 

research was held at North Sumatra 

Province, which was one of the centres of 

potato production in Indonesia. The research 

subjects included all actors in the potato 

supply chain, namely, potato farmers, 

traders (collectors and wholesalers), 

distributors, retailers, and consumers. 

 

Data collection techniques 

The data in this study were collected 

through several methods [10], namely: 

•  questionnaires were distributed to potato 

farmers, traders, distributors, and 

retailers to collect quantitative data. The 

questionnaire was designed to measure 

various aspects of supply chain 

performance such as cycle time, logistics 

costs, product loss rates, product quality, 

and customer satisfaction. Interviews 

were conducted with key informants who 

had important roles in the potato supply 

chain. The interviews aimed to gain in-

depth insights into the problems and 

challenges faced and potential solutions 

that could be implemented. 

•  direct field observations were conducted 

to see the actual conditions of the potato 

production, distribution, and sales 

processes. These observations helped to 

confirm the data obtained from the 

questionnaire and interviews. 

 

Data analysis techniques 

The collected data were analysed using the 

following techniques [11]: 

•  quantitative data were analysed 

descriptively to provide an overview of 

the performance of the potato supply 

chain. The analysis included the 

calculation of averages, percentages, and 

frequency distributions. 

•  statistical tests were used to examine the 

relationship and influence between 

variables that affected the supply chain 

performance. Regression and correlation 

analysis techniques were involved to 

determine the level of relationship 

between variables. 
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•  strengths, weaknesses, opportunities, and 

threats (SWOT) analysis was applied to 

identify internal and external factors that 

affected supply chain performance. The 

analysis helped in formulating 

performance improvement strategies. 

Supply chain performance indicators 

Supply chain performance measurement 

was carried out using several main 

indicators, which were formulated as 

follows: 

 
Order cycle time 

Order cycle time = 
∑(𝐷𝑒𝑙𝑖𝑣𝑒𝑟𝑦  𝑡𝑖𝑚𝑒 −𝑏𝑜𝑜𝑘𝑖𝑛𝑔  𝑡𝑖𝑚𝑒 )

𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑜𝑟𝑑𝑒𝑟𝑠
 

Logistics cost 

Logistics cost = 
∑(𝑇𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡𝑎𝑡𝑖𝑜𝑛  𝑐𝑜𝑠𝑡𝑠 +𝑆𝑡𝑜𝑟𝑎𝑔𝑒  𝑐𝑜𝑠𝑡𝑠 +ℎ𝑎𝑛𝑑𝑙𝑖𝑛𝑔  𝑓𝑒𝑒 )

𝑇𝑜𝑡𝑎𝑙  𝑝𝑟𝑜𝑑𝑢𝑐𝑡  𝑣𝑜𝑙𝑢𝑚𝑒
 

Product loss rate 

Product loss rate =  
𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠  𝑙𝑜𝑠𝑡  𝑜𝑟  𝑑𝑎𝑚𝑎𝑔𝑒𝑑

𝑇𝑜𝑡𝑎𝑙  𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠  𝑠ℎ𝑖𝑝𝑝𝑒𝑑
 x 100% 

 
 

Product quality 

Product quality was measured based on the 

level of consumer’s satisfaction obtained 

from a questionnaire survey, using a Likert 

scale of 1-5 

 

Customer’s satisfaction level 

Customer’s satisfaction was measured using 

a Likert scale of 1-5 based on a 

questionnaire that measured satisfaction 

with various aspects of the supply chain, 

such as delivery speed, product condition, 

and customer service. 

 

Validity and reliability 

To ensure the validity and reliability of the 

data, tests were conducted on the 

questionnaire used [12]: 

•  validity testing aimed to ensure that the 

research instrument measured what had 

be measured; construct validity was 

tested using factor analysis. 

•  reliability testing aimed to ensure 

consistency of measurement results and 

reliability testing was carried out using 

the Cronbach's Alpha coefficient, with an 

alpha value > 0.7 which was considered 

reliable. 

 

 

RESULT AND DISCUSSION 

 
Table 2. Respondents’ profile 

Category of 

respondents 

No. of 

respondents 

Percentage 

Farmers 60 40% 

Traders 45 30% 

Distributors 22 15% 

Retailers 23 15% 

Total 150 100% 

Source: Data modified 

 

The distributed questionnaire survey 

successfully collected data from 150 

respondents, i.e., potato farmers (40%), 

traders (30%), distributors (15%), and 

retailers (15%). Most farmers who 

responded had agricultural land of less than 

two hectares and had been farming potato 

for more than ten years. The profile of the 

respondents was dominated by farmers with 

land of less than two hectares and showed 

that most potato farmers were classified as 

small farmers. This is in line with research 

conducted by Suharno that the majority of 

farmers in Indonesia was included as small-

scale and faced various challenges, 

including access to markets and technology 
[13]. 

 
Table 3. Order cycle time 

Cycle time 

(day) 

No. of 

respondents 

Percentage 

5 30 20% 

6 45 30% 

7 50 33.3% 

8 15 10% 

9 6 4% 

10 4 2.7% 

Total 150 100% 

Source: Data modified 

 

The results of the descriptive analysis 

showed that the average order cycle time 

was seven days, with a range of five to ten 

days. The average logistics cost per 

kilogram of potatoes was IDR 1,500.00, 

with variations caused by shipping distance 

and road conditions. The average order 

cycle time was found to be seven days, 

which means that the time from ordering to 

shipping potato to consumers took one 

week. This fairly long cycle time was 
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caused by several factors, such as poor road 

conditions and the process of collecting 

harvests from various farmers before 

shipping. The average order cycle time of 

seven days indicated that the process from 

ordering to shipping potato took a long time. 

This can be caused by inadequate 

infrastructure conditions, such as damaged 

roads and inefficient transportation. 

According to Chopra & Meindl, long order 

cycle times could reduce supply chain 

efficiency and affected customer’s 

satisfaction [14]. Therefore, improving 

transportation infrastructure is key to 

accelerating order cycle times and 

improving supply chain performance. 

 
Table 4. Logistics costs 

Cost components Cost per kilogram (Rp) 

Transportation cost 800 

Storage Costs 500 

Handling Fee 200 

Total of logistics costs 1.500 

Source: Data modified 

 

The research results showed that the 

logistics cost per kilogram of potatoes was 

IDR 1,500.00. The cost was influenced by 

the distance between the farmer's location 

and the market, as well as the efficiency of 

the distribution process. The high logistics 

cost became one of the main obstacles in 

increasing the competitiveness potato. The 

high logistics cost, which was IDR 1,500.00 

per kilogram, was one of the main obstacles 

in the potato supply chain in North Sumatra. 

Transportation costs contributed the largest 

part of logistics costs, which was in line 

with the research findings by Novitasari et 

al.; they noted that transportation costs were 

the main component of logistics costs in the 

agricultural sector [15]. The high logistics 

cost reduced the competitiveness of potato 

from North Sumatra in the market. To 

overcome the problem, it is necessary to 

increase efficiency in the distribution 

process, such as optimizing shipping routes 

and using technology for logistics 

management. 

 

 

Table 5. Level of product lost 

No. of product 

lost/defective (kg) 

Total product 

shipped (kg) 

Level of 

loss (%) 

10 100 10% 

Source: Data modified 

 

The average rate of product loss was 10%, 

meaning that out of every 100 kilograms of 

potatoes shipped, ten kilograms were lost or 

damaged. The high loss rate was caused by 

improper handling and inadequate storage 

facilities. A product loss rate of 10% 

indicated that there were many damaged or 

lost products during the distribution process. 

According to the supply chain management 

theory by. Research by Gunawan also 

supported such findings, stating that 

improvements in product handling and 

storage could reduce the loss rate and 

increased the supply chain efficiency [16]. 

 
Table 6. Product quality 

Scores of 

product quality 

No. of 

respondents 

Percentage 

1 5 3.3% 

2 10 6.7% 

3 30 20% 

4 70 46.7% 

5 35 23.3% 

Total 150 100% 

Source: Data modified 

 

Product quality was measured based on a 

questionnaire survey with a Likert scale of 

1-5. The average product quality score was 

3.8, indicating that consumers were quite 

satisfied with the quality of the potatoes 

received. However, there were some 

complaints about the size and condition of 

the potato. The average product quality 

score of 3.8 indicated that consumers were 

quite satisfied with the quality of the 

potatoes received, although there were still 

complaints about the size and condition. 

The product quality theory by Garvi stated 

that product quality was influenced by 

various factors, including product 

uniformity and durability [17]. To improve 

product quality, stricter quality control 

standards were needed during the 

production and distribution process. 
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Table 7. Level of customers’ satisfaction 

Scores of 

product quality 

No. of 

respondents 

Percentage 

1 5 5.3% 

2 10 8% 

3 30 23.3% 

4 70 43.3% 

5 35 20% 

Total 150 100% 

Source: Data modified 

 

Customer satisfaction level was measured 

using a Likert scale of 1-5. The survey 

results showed an average value of 3.7, 

indicating that customers were generally 

satisfied with the supply chain service, 

although there was room for improvement 

especially in terms of delivery speed and 

product condition upon receipt. The average 

customer satisfaction value of 3.7 indicated 

that although customers were generally 

satisfied with the supply chain service, there 

were some aspects that needed 

improvement. Customer’s satisfaction was 

influenced by their perception of the quality 

of the product and service received; 

therefore, improvements in delivery speed 

and product condition upon receipt could 

increase his satisfaction. 

Regression analysis shows a significant 

relationship between logistics costs and 

product loss rates with customer’s 

satisfaction. The correlation between 

logistics costs and customer satisfaction was 

negative, indicating that the higher did the 

logistics cost, the lower was the customer 

satisfied. Conversely, product quality had a 

positive correlation with customer’s 

satisfaction. The results of the regression 

analysis showed that logistics costs and 

product loss rates had a negative 

relationship with customer’s satisfaction, 

while product quality had a positive 

relationship. This finding was consistent 

with Christopher’s research stating that 

efficient logistics costs and good product 

loss management could increase customer’s 

satisfaction [18]. In addition, high product 

quality was also a key factor in maintaining 

and increasing customer’s satisfaction. 

 
 

Table 8. Results of statistical analysis 

Free 

variables 

Regression 

coefficient 

T-Value P-Value 

Logistics 

cost 

-0.45 -3.25 0.001 

Level of 

loss 

-0.38 -2.78 0.006 

Product 

quality 

0.52 4.12 0.000 

Source: Data modified 

 

CONCLUSION 

The average of potato order cycle time is 

seven days, indicating a delay in delivery 

due to inadequate infrastructure conditions. 

The logistics cost per kilogram of potato 

reaches IDR 1,500.00 and transportation 

costs become the largest component of the 

cost, which reduces the competitiveness of 

potato in the market. The product loss rate 

of 10% indicates a problem in handling and 

storing products during the distribution 

process. The average product quality is 

considered quite good with a score of 3.8 on 

a Likert scale of 1-5, but there are still 

complaints about the mismatch in size and 

condition of the potato. Customer’s 

satisfaction is at an average score of 3.7, 

indicating that although customers are 

generally satisfied, there is still room for 

improvement in terms of delivery speed and 

product condition. Statistical analysis shows 

that logistics costs and product loss rates are 

negatively related to customer’s satisfaction, 

while product quality is positively related. 

Improvement of roads and transportation 

facilities speeds up order cycle time and 

reduces logistics costs. Providing training is 

needed for farmers and supply chain actors 

on proper handling and storage techniques. 

Using technology to improve logistics 

management and transparency in the supply 

chain is urgent and product diversification 

to meet various market segments and to 

reduce the risk of price fluctuations should 

be the focus. 
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