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ABSTRACT

Small and medium enterprises or SMEs are a form of business that has an important role in employment.
Measuring the performance of SMEs in Indonesia is empowered by the Department of Cooperatives to
determine the condition of the SMEs that are under the empowerment of relevant agencies. It can be used to
improve the performance of the SMEs. This research discusses Improvement Integrated Performance
Measurement System (IPMS) based on Information Technology (IT) impact. IPMS is a method of measuring
the performance which involves the needs of each skill stakeholder (stakeholder requirements) on the
development used IT. The weighting method to analyze variables of Key Performance Indicators (KPI) used
Analytic Hierarchy Process (AHP). KPI from stakeholder that the form contains: the parent business,
business units, business processes and activities. Especially the analyzing of SMEs parameters based on the
role of human resources used Information Technology (IT). The parameters include financial accounting,
promotion, design, sale and purchase transactions, and payroll. [IPMS method combined with AHP to
calculated the weighting of stakeholders. Stakeholders form consists of 10 KPI and include timely product
delivery ratio, amount of new customers, amount of training conducted, defective product ratio, current ratio,
debt to equity, total asset turnover, gross profit margin on sales, revenue growth rate and the number of
workers who received. This research identifies four Stakeholders in SMEs who formed 10 KPI. The four
stakeholders are customers, labor, investors, and community. SMEs performance results score was 135.770
of 3 KPI be marked green traffic light system. Therefore, other 9 KPI were yellow and red on a traffic light
system. The value score show great performance KPI in SMEs.

Keywords: Performance Measurement Systems, SMEs, IPMS, KPI, AHP.
1. INTRODUCTION A business process models in the companies,
such as SMEs, are an increasingly important part of
One of the

Small and medium enterprises or SMEs are a
form of business that has an important role in
employment that exist in Indonesia [1].
Performance measurement needs to be done
because every SME should repair or perform an
evaluation of the performance [2]. It is based on the
East Java provincial regulations number 6 of 2011
on the empowerment of micro, small and medium
enterprises explains that in order to measure the
success of the empowerment program of micro,
small and medium enterprises, departments /
agencies / offices shall conduct an annual
evaluation according to applicable regulations.
Financial performance is one important factor in the
growth of SME [3]. Another research to explored
the conceptions of business ethics and social
responsibility of SMEs [4].

a requirements specification [5].
methods to selected Requirements Engineering
Techniques is Advanced Methodology for
Requirements Engineering Techniques Solution [6].
Another framework of business process model is
identified a formal conceptual framework for
representing and analyzing business process
architectures [7]. In addition to the business process
models, the performance measurement system that
is owned by the agency to determine the condition
of SMEs, both SMEs that are under the
empowerment of relevant agencies and SMEs
beyond the empowerment of relevant agencies. The
purpose of which is expected to be on empowering
SME:s service is used to determine the performance
of SMEs. It can improve the performance of the
SMEs whereas the aim of empowering SMEs
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outside the department which is to determine the
performance of SMEs which can be used as an
evaluation by the department [8].

SMS implementation is mostly associated with e-
commerce. Rahayu and Day [9] investigated the
factors affecting SMEs in developing countries in
adopting e-commerce. Customer satisfaction is a
priority in e-commerce. Nurhayati et al [10]
proposed software quality assurance to evaluated e-
commerce customers satisfaction in requirements
engineering process. Improved performance of an
SME requires a variety of interests that can not be
ignored. Aside from the financial aspect, there must
be a system design for performance measurement
that is useful to present all the activities of SMEs,
both in terms of the activities that internal and
external in terms of SMEs.

By utilizing information technology, the Internet
can help the SMEs to expand the network [11]. The
product can perform promotion strategies not only
through the cast alone. SMEs can use the online
media to promote it. Technologies for knowledge
sharing in SMEs are Web 2.0 Technologies [12].
The cost of promotion used online media is much
less costly. For the promotion of their products
directly to the display is also to be balanced with
the promotion online on the internet in order to be
widely known. Therefore the SME entrepreneurs
should be able to take advantage of this promotion
through online media, because it is very effective
and efficient [13].

The Integrated Performance Measurement
System (IPMS) method is at least some level there
must be: the parent business, business units,
business processes and activities. IPMS is one
method of performance measurement method that
involves the needs of each stakeholder and monitor
the position of its competitors. At each level
consists of stakeholders, external monitor,
objectives and performance measurement. [PMS
can be used for a wide range of measurements such:
deploys policy and strategy, and obtains feedback
from various levels in order to manage the
performance of the business [14]. IPMS method
could be combined with Analytical Hierarchy
Process (AHP) to compare performance of
stakeholders [15]. Critical success factor of SMEs
can be identified using Key performance indicators
(KPT) [16].

This research develops a  performance
measurement method that has an integrated
approach to performance measurement system or
commonly abbreviated as IPMS method using

AHP. It can produce the strategy map of SMEs.
This research uses are primary and secondary data.
Then the initial steps to identify stakeholders and
the organizational structure of companies associated
with the company objective. After that each KPI
will be weighted by AHP on each KPI respectively.
Using a scoring system IPMS to determine the
extent of achievement of each KPI. So, final step to
analyze the condition and improvement of each
KPI. In preparation of criteria related to
organizational structure and stakeholder Level and
sub-criteria that are below the level. In order to
realize the satisfaction of those stakeholders is
perfect. Exactly, the management company needs to
consider what strategies should be done, as well as
the ability of what it must be prepared to carry it
out. From some KPIs that have been designed, there
are KPI omitted after being validated by the
company.

2. METHODOLOGY

Performance measurement is a planned and
integrated approach that is used to create a success
in an organization that is characterized by an
increase in the performance of those involved in
such work and can develop capabilities contribute
individually and in teams. Performance
measurement integrated for monitor and control
activities. The activities of the organization must be
continuously to achieve the program, especially the
lack of progress in terms of achieving long-term
goals of the organization. The organization to
determine the level of performance of the
organization, this is done to determine the state of
the organization, to determine an organization has
gone well with the marked achievement of the goals
of the organization which has been established or to
find an organization suffered a setback with the
failure to achieve goal which have been set. The
measurement of  organization carried out
continuously generated useful form of product

performance, service to customers, and also
processes undertaken in carrying out such
organizations. To determine the performance
measurements are  six  categories include:
Effectiveness, Efficiency, Quality, Timeliness
Productivity, and Safety [17].

2.1 Integrated Performance Measurement

System
Integrated Performance Measurement System
(IPMS) is a method of performance measurement
that describes the performance measurement system
in a precise definition, integrated, effective and
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efficient to be used as a decision support system.
The four levels of business in the IPMS in Figure 1.

Stakefolders
[ S

Figure 1: The division of Level Business Organization
2.2 Analytical Hierarchy Process

AHP contains a hierarchy that outlines a series of
multi-criteria  problems  [18].  Mathematical
calculations on AHP can be done with the use of a
matrix. The weighting criteria are used as a solution
for the decision. Step 1, made pairwise matrix for
each criterion and summing the values that have
been obtained from the first step for each column.
Step 2, made matrix normalization, the way is to
divide each column with the number of columns.
Step 3, looked for weights to each criterion, this is
done by summing all the values of each row of the
matrix normalization has been done before then
performed surgery division by the number of
criteria. Step 4, performed matrix multiplication
operations between the weighting for each criteria
that have been calculated in step four. Step 5, the
distribution of the results of the matrix with a
weight value to each criterion.

There is level of consistency was 10% down, this
means that the level of consistency is acceptable,
but if it exceeds 10%, then the level of consistency
is unacceptable and must be made taking the matrix
from the beginning and perform calculations AHP
until results acceptable level of consistency.

2.3 Scoring System and Traffic Light System

The performance measurement model can be
combined with the model scoring system that is a
model as its function to equalize the scale of the
value of each indicator, so that the achievement of
the every existing parameters to determine the
performance of the company. Traffic Light System
is then used to determine where the KPI should be
improved by showing the color level. Scoring
system are steps used to determine value of the
achievement performance indicators have been
scored system can be determined using the higher is
better, lower is better, must be zero, or must be one.

Calculation of the value of the achievement of
performance for each KPI is generated through to
three following provisions. Higher is better is the
method used if the KPI results show the higher the
value the achievement of KPI has a good indication
of the value and KPI scores higher. Score = (actual /
target) x 100%. Lower is better is the method used
if the KPI results indicate the lower the value the
achievement of KPI has a good indication of the
value and KPI scores higher. Score = (2- (actual /
target)) x 100%. Must be zero is a method that has a
value score = 100 if the actual value = 0 or score =
0 if the actual value # 0. Must be one is a method
that has a value score = 100, if the actual value
owned = 1 or score = 0 if the actual value # 1.

Scores that have been obtained be categorized
into a traffic light system. Traffic light system is the
mark of any indicators of performance, this marker
explain the purposes of repair or is not of the
performance indicators have presented in three
colors signed. Color Green means the level of
achievement of the performance indicators has been
achieved. Limit value of the score is a score of >
80. Color Yellow means the level of achievement of
these indicators have been close to the target but
has not reached the desired performance indicators.
Thus management should try to be aware of the
possibility. Limit value of the score is 56 <score
<80. Color Red means the level of achievement of
performance indicators below the target. This must
be done immediately in order improvements in
performance indicators such as indicators ykinerja
established initially. Limit value of the score is a
score < 55.

2.4 Level of SMEs Business Organization in
Integrated Performance Measurement
System (IPMS)

In IPMS, business organization should be divided
into several levels. The levels of the business
organization level in SMEs of Batik in Figure 2.
IPMS business level split into four levels, namely
(1) Business Holding, (2) Business Unit, (3)
Business Process and (4) Activity. These layers can
be physical and logical is a condition in which
levels useless be seen physically in the
organization. Level parent business showed overall
business which can consist of several unit business,
in which defined as part of an organization as
serves most of the market segments with the
demands of a competitive market.
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Business: Ministry of Small and | Department of Cooperatives |
Medium Enterprises |
| Division of SMEs |
Il i .
|
Sub- Business: Part Micro and Treasurer of
Medium | l | SMEs
lL T r | Labour | | Customer | Society

Unit Business: Small and
Medium Enterprises

Il l

Business Process: Sale

i II

Activity

Figure 2: The division of Level Organization Bussines of
SMEs

Setting goals based on priority development
needs along with targets and timescales appropriate.
Interest should also be based on a number of inputs
that thought; stakeholder demand, the performance
of a competitor's business, customer wishes and
plans of competitors, the level of performance to
match realistic target results. The performance level
of organization of SMEs have the ability to achieve
it by eliminating various existing boundaries
(potential targets) and the distribution system level
approach organizations can be seen each
stakeholder is then identified needs and made the
selection to see the similarities needs of each
stakeholder. The explained the flow of existing
business processes and organizational structure of
SMEs in Figure 3. Figure 3 describes there are four
interested stakeholders to SMEs. Of the four
stakeholders, can be formed objective of each
stakeholder. Objective is used to form the critical
success factor (CSF). CSF is a guideline or
provisions that can be used as a reference in order
to achieve the desired success. CSF goal is to
identify objectives more clearly and in more detail
in accordance with the targets to be achieved. With
the CSF, it can be established indicators of success,
or commonly referred to as key performance
indicators (KPI). Below is a table of CSF and KPI
analysis formed.

Figure 3: Organizational Structure of SMEs and
Stakeholders Involved

Table 1: Analysis of CSF and identification of KPI

SMEs
STAKEHOLDER
Stakeholder | Stakeholder | Stakeholder | Stakeholder
of Customer | of Labour | of Investor of Society
1.Increase 1. Improving |l.Increase 1.Increase
customer the quality revenues efforts to
satisfaction | of human and profits employment
and loyalty | resources of SMEs
2.Improve
the quality
of the
product
KPI
1.Ratio 1.The 1. Current 1. Total labor
timely amount of ratio received
product of training 2.Debt to
delivery conducted equity
2.The R.Theratio  [3.Total asset
number of of turn over
new defective  ¥.Gross
customers products profit
margin on
sales
1. The level
of revenue
growth

From Table 1, it can be formed 10 key
performance indicators that can be identified:
Customer, Labor, Investor and Society. In
Stakeholder of Customers, there are some KPIs are
used in measuring the performance of SMEs of
Batik, among others: The ratio of on-time product
delivery and the number of new customers.
Stakeholder Labor also have an influence in the
advancement of SMEs, KPIs are used in labor
stakeholder namely:  The number of training
undertaken and the ratio of defective products.
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Investors are investors who build SMEs and
financial control of the business processes that
occur in SMEs. KPI measurement in the Investor
stakeholders Batik SMEs, among others: Current
ratio, Debt to equity, Total asset turn over, Gross
profit margin on sales, and Revenue growth rate.
SMEs are also influenced by the progress of the
public response to the presence of the SMEs. A
comparison of the performance of SMEs should be
made available to the public response. Stakeholder
community of KPI is established. The amount of
labor of KPI is acceptable.

3. APPLICATION IPMS IN SMEs

Identification of Key Performance Indicators
(KPI) set by requirements (Requirement) that have
been identified through preliminary questionnaire
distributed to SMEs. Having obtained the
stakeholder requirements, then do benchmarking
with competitors similar SMEs so that it can be
seen the position of SMEs. Exactly, the
performance indicators of KPI are typically used to
measure various qualitative parameters contained in
a company that is usually quite difficult to measure
by the standard system. A metric can be considered
as a KPI if it fulfills several criteria that have a
threshold value, has a target, and outcome-oriented.
Thus, not all of the matrix can be regarded as KPIs
and used to measure the achievement of work
performance of a company.

Stages in the starting method of identifying
stakeholders then specify the requirement in the
form based on existing stakeholders. The next step
is to form objective. Objective was formed to KPI
preparation in SMEs is to make the right job
description and complete in accordance with the
actual conditions of SMEs. Next, you need to
specify the objective or purpose of each component
company. Based on the objective or purpose, how
created an indicator of success of each objective.
This is what is usually known as KPI or Key
Performance Indicators. The last step of preparation
is to make the KPI Key Initiatives or Action Plan of
each target that has been set figure 4. In the last step
is also carried out an evaluation of the action to be
performed by the owner of the company to achieve
its targets. The results of these evaluations are
written so that it can be formulated into a reference.

This research aims to determine the need
corporate stakeholders (Stakeholder Requirement)
and to improve and enhance the performance of
company. The method used is the method of

Integrated Performance Measurement Systems
(IPMS) in combination with the Analytic Hierarchy

Process (AHP).

Customer | | Labour | Invest
I I
1. Timely 1.The 1.Curre Total
product amount nt labor
delivery of ratio
ratio training 2.Debt
2.The conduct to
number of ed equity
new 2.The 3.Total
customers ratio of asset
defectiv turn
over
4. Gross
nrofit

Figure 4: Preparation of SMEs Hierarchy Performance

3.1 The Feature Weights Of Criteria Derived
By Analytic Hierarchy Process

An initial matrix for the firm’s pairwise
comparisons in which the principal diagonal
contains entries of 1, as each factor is as important
as itself. Table 2 shows the scale used to represent
different preference degrees in this case study and
Table 3 shows the resulting RIWs after the pairwise
comparison of the attributes of the various criteria
in each level of the hierarchy structure.

Table 2: Scale Comparison of AHP

Customer | Labour | Investor | Society
Customer 1 3 3 9
Labour 0.333 1 3 7
Investor 0.333 0.333 1 3
Society 0.111 0.143 0.333 1
Total result 1.778 4.476 7.333 20
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Table 3: Eigen Vector Value

Criteria Customer Labour Investor Society lj)lfl;lil::sr Eigen vector
Cutomer 0.563 0.670 0.409 0.450 2.092 0.523

Labour 0.188 0.223 0.409 0.350 1.170 0.292

Investor 0.188 0.074 0.136 0.150 0.548 0.137

Society 0.063 0.032 0.045 0.050 0.190 0.047

Table 4: Value Results Matrix Multiplication

Criteria Customer Labour Investor Society N“;Iill?;r of ‘l?eifte(:_
Cutomer 1 3 3 9 0.523 2.239
Labour 0.333 1 3 7 0.292 1.210
Investor 0.333 0.333 1 3 0.137 0.551
Society 0.111 0.143 0.333 1 0.047 0.193

The calculation of weight use AHP. In
determining the weights, the scale of comparison
used in accordance with the scale of the comparison
determine the objectives to be achieved then formed
the KPI. KPI that have been set up arranged into a
hierarchy based on stakeholder. As shown in Figure
4 and Table 4. Eigen values vector obtained by
dividing the sum by the number of stakeholders
[16]. The number of stakeholders is 4. Results
obtained to customers amounted to 0.523
stakeholders, to labor stakeholders is 0.292. For
stakeholders of investor is 0.137 and stakeholder of
community of 0.047. After the calculated the
eigenvalues max. Eigen value max of each
stakeholder in get by dividing the value of the
results of the Eigen vectors, After getting the Eigen
value max for each stakeholder did the sum of all
eigenvalues max, the value of the sum divided by
the number of stakeholders and was called with A
max values. A max value is 4.127. Then calculate
the value of Consistent Index (CI) and the resulting
value of CI is 0.042, calculate the value of
Consistent Ratio (CR). The resulting value of CR is
0.047. CR value < 0.1, then the weight value is
consistent and the weight of each stakeholder
obtained in table 5.

4. RESULTS

Stakeholders and KPIs that have been specified
then calculated using the results of its performance
scoring system and then be categorized into
indicator lights or commonly called traffic light
system.

Two SMEs (A and B) were involved in this case
study. The data from January to May 2015 provided

by the Department of Cooperatives and SMEs of
Bangkalan, district in Indonesia. Figure 6 and 7
describe the actual value of SME A and B. Target
value provided by Department. The actual value
describes the condition of SMEs. The actual value
is the value that determines whether the KPI values
equal, smaller or larger than the predetermined
targets. While determine the score, can choose
higher or lower score. This score must accordance
with the conditions of data to be processed. The
next step, determine the traffic light system for KPI.
This determination in accordance with the threshold
value that has been given by the Department such
limit values have been described in the literature
review above. The next step is to determine the
value of the weighted scores. This value is the value
of the multiplication of the score by the weighting
KPI and balanced stakeholder by stakeholder
weights. Having obtained the scores weighted value
of all the stakeholders, then the value of the
performance of SMEs is the sum of all the weighted
score of the stakeholders.

Table 5: Weight of Stakeholder

Stakeholder Weight
Customer 0.523
Labour 0.292
Investor 0.137
Society 0.047

Whereas in table 7 below explain the score for
SME B in February and in table 9 below explain the
score for SME B from January to May. According
to the table 6, the value of the performance of SME
in February reached 99.580. The category of this
performance is good. In February, seven KPI has
reached the target system and the traffic light is
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green. Two KPI nearing the target value that the
color is a yellow traffic light system, the KPI is the
total asset turnover and earnings growth rates. One
KPI has a score that is far from the target value so
that the traffic light system of red, the KPI is the
amount of training done. If the KPI is red, then it
improved the performance of SMEs in the next
month. Measure for improvement of KPI is the
amount of training the quality of human resources
owned by SME. Business of SMEs must follow its
own or send workers held for training. While
improvement of KPI total have all the assets owned
by SMEs carefully for each period (5 months) and

calculate all gross income earned by SMEs. The
score for SME A from January to May is shown in
Table 8.

The result of the integration of IPMS method and
AHP and traffic light systems show that some Key
Performance Indicators marked with red on the side
of the employees who need special attention to be
repaired because they affect the performance of the
company, which requires job training and
improvement of service quality. More results as a
whole has achieved performance expected because
it is located in the green category.

Table 6: Performance Result Score SME A in February

KPI Weight Target Actual Score Name Score Traffic Weight
Value Value Light Score
System

Stakeholder of Customer 0.523 108.350 56.667
- Timely product delivery ratio 0.833 85.000 85.000 | higher is better 100.000 83.300
- The number of new customers 0.167 10.000 15.000 | higher is better 150.000 25.050
Stakeholder of Labour 0.292 31.667 9.247
- The amount of training conducted 0.750 80.000 0.000 | higher is better 0.000 0.000
- The ratio of defective products 0.250 15.000 11.000 | lower is better 126.667 31.667
Stakeholder of Investor 0.137 108.515 14.867
- Current ratio 0.081 200.000 425.000 | higher is better 212.500 17.213
- Debt to equity 0.165 15.000 20.370 | higher is better 135.802 22.407
- Total asset turn over 0.045 45.000 35.000 | higher is better 77.778 3.500
- Gross profit margin on sales 0.364 25.000 27.143 | higheris better |  108.571 39.520
- Revenue growth rate 0.345 10.000 7.500 | higher is better 75.000 25.875
Stakeholder of Society 0.047 400.000 18.800
- Total labor received 1.000 2.000 8.000 | higher is better 400.000 400.000

Performance Result Score SME A in February 99.580

Table 7: Performance Result Score SME B in February
KPI Weight Target Actual Score Name Score Traffic Weight
Value Value Light Score
System

Stakeholder of Customer 0.523 120.150 62.838
- Timely product delivery ratio 0.833 85.000 80.000 | higher is better 94.118 78.400
- The number of new customers 0.167 10.000 25.000 | higher is better 250.000 41.750
Stakeholder of Labour 0.292 41.667 12.167
- The amount of training conducted 0.750 80.000 0.000 | higher is better 0.000 0.000
- The ratio of defective products 0.250 15.000 5.000 | lower is better 166.667 41.667
Stakeholder of Investor 0.137 134.730 18.458
- Current ratio 0.081 200.000 400.000 | higher is better 200.000 16.200
- Debt to equity 0.165 15.000 44.000 | higheris better |  293.330 48.400
- Total asset turn over 0.045 | 45.000 9.000 | higher is better [ 20.000 [N 0-900
- Gross profit margin on sales 0.364 25.000 33.333 | higheris better |  133.333 48.533
- Revenue growth rate 0.345 10.000 6.000 | higher is better 60.000 20.700
Stakeholder of Society 0.047 500.000 23.500
- Total labor received 1.000 2.000 10.000 | higher is better 500.000 500.000

Performance Result Score SME B in February 116.964
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Table 10: Performance Result Score stakeholders. If the value of the KPI scores

Month SME A SME B
January 135.770 127.799
February 99.580 116.963
March 128.130 124.972
April 107.221 126.550
May 148.430 131.232

There are several results from this research. First,
there are four stakeholders used in the performance
measurement system of human resources among
other stakeholders in the SMEs: customers, labor,
investor and community.

Second, Stakeholders form of the 10 KPI include
timely product delivery ratio, amount of new
customers, amount of training conducted, defective
product ratio, current ratio, debt to equity, total
asset turnover, gross profit margin on sales, revenue
growth rate and the number of workers who
received.

Third, table 10 shows the results of the
performance of the SME A in January was 135.770
and all the KPI are green on the traffic light system.
SME A in February was 99.580 and 7 KPI are
green, one KPI is red and 2 KPI are yellow on a
traffic light system. SME A in March was 128.130
and 9 KPI are green and 1 KPI is yellow on a traffic
light system. SME A in April was 107.221 and 8
KPI are green, one KPI is red and one KPI is yellow
on a traffic light system. While SME A in May was
148.430 and all the KPI are green in traffic light
system.

Fourth, the result of the performance of SME B
in January 2015 was 127.799 and 8 KPI are green
and 2 KPI are red on the traffic light system.

5. CONCLUSION

Based on the results of scores of SMEs, it can be
made a strategy map. The strategy map is used to
determine  the causal relationship between
stakeholders. The strategy map is analyzed by
looking from the lowest level to the highest level.
The lowest level has at least some influence on the
performance of SMEs. The highest level has a great
influence on the performance of SMEs. The lowest
level in the strategy map is stakeholder community
because the existing KPI on these stakeholders are
KPI amount of energy received not have a
relationship with other KPIs in the KPI other
stakeholders. About the level of labor stakeholders,
the KPI defective product ratio has an influence on
the number of new customers at customer

defective product ratio increases, the value of the
number of new customers KPI scores would go
down because the more a product defect exists then
the number of customers are drop. This is
evidenced by the score of SME B in January to
April 2015. While at timely product delivery ratio
affect the KPI gross profit margin on sales that of
the investor stakeholders. If KPI timely product
delivery ratio increases, the KPI gross profit margin
on sales also increased. It is the same as the score
data of SME B for February to March 2015.
Indicator of KPI that exist in this system affect the
strategy developed by SMEs, so that the strategy
used to carry out the mission which has been built
and realize the vision that has been set. Map
strategy of SMEs in Figure 5.
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