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Abstract

The industrial sector acts as a leading sector, meaning that industrial development will
encourage and increase the development of other sectors such as the agricultural sector. For example,
the rapid growth of the industrial sector will encourage the growth of the agricultural sector. The
agricultural sector industry, namely agro-industry, plays an important role in regional development
activities, both in terms of equitable development and economic growth. This is supported by
agricultural natural resources that are able to produce many processed products. To be able to
operate a good, efficient and effective supply chain system, it is necessary to measure supply chain
performance. Supply chain performance is the meeting point between consumers and related parties
which has been qualified with the relevance of attributes on performance indicators that occur from
time to time. This measurement aims to evaluate the activities carried out by supply chain members
using the AHP (Analytical Hierarchy Process) method.
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INTRODUCTION

The industrial sector is one of the sectors that has an important role in national
economic development. The industrial sector makes a considerable contribution to
national income, besides that the industrial sector is a sector that absorbs labor and
creates added value to the various products that have been produced. The industrial
sector is one of the strategies that must be pursued in achieving the process of economic
development in order to achieve a high level of income per capita (Tambunan, 2001).

Food processing industry activities in North Sumatra Province are a leading
sector that contributes greatly to the absorption of the largest number of workers in
North Sumatra Province, namely 105,362 workers in 2018. The contribution of the food
processing sector increased in 2019, amounting to 107,241 workers (BPS North
Sumatra Province, 2019).

Kuala sub-district has the second largest production of 23 sub-districts in
Langkat Regency which is 9,897.00 tons, after Sei Bingai sub-district with a production
of 36,822.98 tons (BPS Langkat Regency, 2021). When viewed from these data, the
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Kuala sub-district has the potential to develop processed food industries with the main
raw material of corn such as processed corn chips which have been produced by
BERKAH UMKM in Sidomulio Hamlet, Bekiung Village, Kuala Sub-district, Langkat
Regency.

To be able to operate a good, efficient and effective supply chain system, it is
necessary to measure supply chain performance. Supply chain performance is the
meeting point between consumers and related parties where it has been qualified with
the relevance of attributes on performance indicators that occur over time (Christien et
al., 2006).

The AHP (Analytical Hierarchy Process) method used in measuring supply
chain performance in general has covered all components of supply chain actors from
suppliers to consumers. This measurement aims to evaluate the activities carried out
by members of the supply chain.

CONCEPT IDEA

Analytical Hierarchy Process (AHP) is defined as a method that can support a decision
by describing a problem with factors and criteria into a hierarchy. To measure the
Analytical Hierarchy Process (AHP), the following steps can be used (Munthafa, 2017):
1. Define a problem and determine the solution to be used.

2. Create a hierarchical structure that has the main objectives presented in Figure 1.

Key Objectives
(Goals)

T
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Figure 1. AHP Hierarchical Structure
3. Create a pairwise comparison matrix that affects each element against the criteria
presented in table 1.

Table 1. Pairwise Comparison Matrix

Criteria — 1 Criteria — 2 Criteria — 3 Criteria — n
Criteria — 1 K11 K12 K13 Kiln
Criteria — 2 K21 K22 K23 K2n
Criteria — 3 K31 K32 K33 K3n
Criteria —n Kn1 Kn2 Kn3 K4n

Source: Marsono, 2014

4. Define the total number of raters as n x [(n-1)/2], where n is the number of elements
being compared to get the size of the table used. The values to be used in the pairwise
comparison matrix table can be measured by the scale found in Table 2.
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Table 2. Pairwise Comparison Rating Scale

Importance intensity Description
1 Both elements are equally important
3 One element is slightly more important than the other
5 One element is more important than another
7 One element is more important than the other
9 One element is absolutely essential to the other
2,4,6,8 Values between two adjacent consideration values

If activity i gets one number compared to activity j, then j has the opposite value
Opposite compared to i.

Source: Marsono, 2014

5. Calculate eigenvalues and test for consistency, if inconsistent then data collection is

repeated.

6. Repeating steps 3, 4 and 5 for all hierarchy levels

7. Calculating the eigenvector value of each pairwise comparison matrix sum for

prioritizing the lowest hierarchy level elements to achieve the goal.

8. The calculation is done by summing the values of each column concerned to obtain

the normalization of the matrix and summing the values of each row and dividing them

by the number of elements to obtain the average value.

9. If A is a pairwise comparison matrix, then the vector of weights formed is as follows:
A)WT) = m)(wT)

can be approached by :

1. Normalize each column j in matrix A, such that:

Zia W) =1

Call it A:
2. A Calculate the average value for each row iin A

wi=- 3 A i)

where wi is the i-th destination of the weight vector.
10. Checking the consistency of the hierarchy, for example, A is a pairwise comparison
matrix and w is a weight vector, the consistency of the weight vector w can be tested as
follows:
Suppose A is a pairwise comparison matrix and w is the weight vector, then
the consistency of the weight vector w can be tested as follows:
(1) Calculate: (A)(wT)

1 n element to —1 at (A) (wT)
t=—" E iy )

n =1 element to — 7 at wT

(2) Calculate the consistency index:
cl=—"
Tn-1

(8) The random index RIn is the average value of randomly selected CIs in A and

is given as :
N | 2 3 4 5 6 7
RI. | © 0,58 0,90 1,12 1,24 1,32
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(4) Calculate the consistency ratio :
CI
CR=—"

RI,
With criteria:
a. If the value of CR = 0, then the value of the hierarchy is sufficiently said to be
consistent
b. If the value of CR < 0,1 then the value of the hierarchy is said to be fairly consistent.
c. If the value of CR > 0,1 then the hierarchy value is said to be inconsistent.

ANALYSIS

Performance assessment is carried out on the agro-industry of corn chips UMKM
Berkah which produces corn into processed corn chips with assessment criteria,
namely: planning, processing, delivery and consumers.

The alternative performance assessment to be taken is 20 people consisting of
farmers, corn chips entrepreneurs, corn chips traders, and consumers in Kuala District,
Langkat Regency with a list of respondents: farmers (Suppliers) 1, farmers 2, farmers 3,
farmers 4, farmers 5, corn chips entrepreneurs UMKM Berkah 1, traders 1, traders 2,
traders 3, traders 4, traders 5, consumers 1, consumers 2, consumers 3, consumers 4,

consumers 5, consumers 6, consumers 7, consumers 8, consumers 9, consumers 10, and
consumers 11.

Supply Chain
Performance

e

—
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Figure 2. Hierarchical structure of corn agro-industry as raw material for corn crackers
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The criteria in this research are planning, processing, delivery and consumers while the
alternatives are farmers, Blessing MSME entrepreneurs, traders, and consumers.
Criteria and alternatives have a correlation with each other in this study. This is
because supply chain performance greatly affects the supply chain flow in the corn
chips agro-industry, so that the supply chain performance starting from farmers -
Blessing MSME entrepreneurs - traders - consumers is coordinated and integrated.

1. Creating a pairwise comparison matrix with the results obtained from respondents,
namely processing to planning is worth 5, delivery to planning is worth 3, consumer to
planning is worth 2, delivery to processing is worth 1/3, consumer to processing is worth
1/4 and consumer to delivery is worth 1/3. After getting the value, the next step is to
enter each value according to the place presented in Table 3.

Table 3. Pairwise Comparison Matrix

Criteria Planning Processing Delivery Consumer
Planning 1 1/5 1/3 Y
Processing 5 1 3 4
Delivery 3 1/3 1 3
Consumer 2 Y 1/3 1
Total 11 1,78 4,66 8,5

2. Define a pairwise comparison that will obtain a total of n x [(n-1)/2] raters, where n is
the number of elements being compared.
The number of weights of the pairwise comparison rating scale is 9.
[(m-1)/2] = [(9-1)/2] =8/2 =4
Using a 4x4 matrix.

3. Calculate the eigenvalue by testing its consistency. If the value is inconsistent, then
the data collection is repeated. To calculate the normalization eigenvector, you must
add up the matrix of each criterion. To calculate the first criteria matrix can be seen in
table 4.

Table 4. Search for Eigen Vectors Normalizing Planning Criteria

Criteria Planning Processing Delivery Consumer Total
Planning 1 1 0,99 1 3,99
Planning 0,2 0,2 0,1089 0,125 0,6339
Planning 0,33 0,6 0,33 0,165 1,425
Planning 0,5 0,8 0,99 0,5 2,79
Line 1 8,8389

Based on Table 4, the matrix sum result for planning criteria is 8.8389. The next step is
to add up the matrix values of the processing criteria presented in Table 5.

Table 5. Search for Eigen Vectors Normalizing Processing Criteria

Criteria Planning Processing Delivery Consumer Total
Processing 5 5 9 8 27
Processing 5 0,2 0,99 1 7,19
Processing 15 0,99 1 1,32 18,31
Processing 20 2 3 3 28
Line 2 80,5
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Based on Table 5, the matrix summation result for processing criteria is 80.5. The next
step is to sum up the matrix values for the delivery criteria presented in Table 6.

Table 6. Search for Eigen Vectors Normalizing Delivery Criteria

Criteria Planning Processing Delivery Consumer Total
Delivery 3 1,65 3 6 13,65
Delivery 0,99 0,2 1 0,75 2,94
Delivery 3 0,99 0,33 0,99 5,31
Delivery 9 0,165 4 3 16,165
Line 3 38,065

Based on Table 6, the result of the matrix summation for the delivery criteria is 38.065.
The next step is to sum up the consumer criteria matrix values presented in Table 7.

Table 7. Search for Eigen Vector Normalization of Consumer Criteria

Criteria Planning Processing Delivery Consumer Total
Consumer 2 1,25 0,99 2 6,24
Consumer 0,4 0,25 0,1089 0,25 1,0089
Consumer 0,66 0,75 0,33 0,33 2,07
Consumer 1 1 0,99 0,5 3,49
Line 4 12,8089

Based on Table 7, the result of the matrix summation for the delivery criteria is
12.8089.

4. Calculating the eigenvector in each pairwise comparison matrix which is the weight
of each element for prioritizing elements starting from the lowest hierarchy to achieve
the objectives presented in Table 8.

Table 8. Calculating the Eigen Vector of Each Matrix

Criteria Planning Processing Delivery Consumer Total EVN

Planning 3,99 0,6339 1,425 2,79 8,8389 0,063

Processing 27 7,19 18,31 28 80,5 0,574

Delivery 13,65 2,94 5,31 16,165 38,065 0,271

Consumer 6,24 1,0089 2,07 3,49 12,8089 0,091
Overall 140,2128

Based on Table 8, the normalized eigenvector value of each criterion is obtained, in the
planning criteria obtained a value of 0.063, the processing criteria obtained a value of
0.574, the shipping criteria obtained a value of 0.271 and the consumer criteria
obtained a value of 0.091.

5. Calculating the consistency ratio value:
Suppose A is said to be a pairwise comparison matrix and w is said to be a weight
vector, then the consistency of the weight vector w can be tested as follows:
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a). Calculate : (A)(w7?)

1 n element to —1 at () (wT)
t=__ ¥ ( )
n i=1 element to —1i at wT
t=11(0,063039) + 1,78 (0,574127) + 4.66 (0,271480) + 7.5 (0.091353)
1000000
£ = 069343098+ 1,0219466403 + 1.2650977646 + 0,776502931

1.000000
t=3.7569783115
1.000000

t=23.756

b). Calculating the consistency index value:

Cl_t—n
Tn-1
I_3,756—4
T o4-1

CI=-0,081
¢). The random index RIn can be interpreted as the average value of randomly selected
ClIs in A and given the following values:
N 2 3 4 5 6 7

Rl 0 0,58 0,90 1,12 1,24 1,32

d). Calculating the ratio value:

CI

CR= ——
RI,

CR =- 0,081
0,90
CR=-0,09

With criteria:

a. If the value of CR = 0, then the value of the hierarchy is sufficiently said to be
consistent

b. If the value of CR < 0,1 then the value of the hierarchy is said to be fairly consistent.
c. If the value of CR > 0,1 then the hierarchy value is said to be inconsistent.

Based on the description above, the consistency ratio of the criteria is -0.09, meaning
that the performance of the corn agroindustry business as a raw material for corn chips
is quite consistent. It can be seen based on the relationship between criteria and
alternatives that are interrelated, then the consistency of values on criteria and
alternatives is tested using a comparison matrix scheme and normalization eigen
search. So that the CR value is <0.1 with the explanation that the hierarchy is quite
consistent.

So it can be concluded that the supply chain of corn as raw material for corn
chips agro-industry that has been running in this research location is farmers
(suppliers) - corn chips entrepreneurs - corn chips traders - consumers and it is known
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that the performance of the supply chain in this study has been running well. However,
the highest weight value of criteria in this study is in the criteria of processing,
delivery, consumers and planning where in this study there is a problem because the
actual structure mechanism begins with planning, processing, delivery and consumers.
However, in this study respondents prioritized processing, shipping, and consumers
first compared to planning because when the researchers conducted research at the
location of the corn chips agro-industry of UMKM Berkah the business was already
running.

CONCLUSION

The performance of the corn supply chain as a raw material for the Berkah UMKM corn
chips agro-industry in the research area is known that the CR value = -0.09 with a
consistency ratio value of CR <0.1, so the hierarchical value is said to be quite
consistent.

ADVICE

1. To Berkah UMKM corn chips entrepreneurs to be able to increase partnership
cooperation with UMKM or grocery stores to expand the marketing area of processed
corn chips products so as to increase the production capacity of Berkah UMKM.

2. As for farmers as suppliers of raw materials for corn chips in order to provide good
quality raw materials, namely by providing pipil corn that has large and dry seeds so
that during the production process it produces wide corn chips and has a crunchy
texture.

3. Berkah UMKM can utilize digital marketing in marketing corn chips products such
as Facebook, Instagram, and other market places.
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