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Chapter 1 Introduction 
 

On January 1, 2010 Indonesia implemented the zero-tariff import duties among the member 

countries of the AFTA
1
. Moreover, some ASEAN‟s partner countries such as China, Korea, and 

Japan, were included too. The implementation of the zero-tariff import duties meant that no charge 

had to be paid to the tax officer for the import of goods. The policy aimed at developing more trade 

and more industrial linkages among the ASEAN member countries. Yet, it also brought a 

challenging situation to Indonesia‟s SMEs, because a tough competition, in particular with respect 

to pricing, arose between foreign goods and domestic goods (described in greater detail in Chapter 

3). Here, we only mention the difference between garment industry and textile industry (an 

elaborate description follows in Chapter 3), since these concepts are used frequently in this chapter. 

The main production results from a garment industry are apparels (clothing such as shirts, shorts, 

pants, pyjamas), while the main production results from a textile industry are fabrics (raw material 

for producing apparels in the garment industry). Our focus is on the garment manufacturing 

industry. 

The thesis investigates (1) how a Knowledge-intensive System (KIS) may support a user in 

interpreting the business performance and (2) to what extent it is possible to develop a KIS and 

apply it to the Indonesian SME
2
 Garment Manufacturers (ISGMs). A user of the KIS may be a 

manager or a novice manager
3
. Dealing with various challenges in a globalised world, a manager 

has to make qualified decisions in a short period of time. Therefore, the manager should be able (a) 

to access a variety of qualified information items in a proper time, such as the firm‟s business 

performance and its business targets, and (b) to understand what the meaning of the information is.  

The interpretation of a firm‟s business performance is based on numbers resulting from two 

sources, viz. Financial Statement Analysis (FSA) and the Key Performance Indicators (KPIs). The 

FSA techniques enable the manager to have a complete understanding of what has happened during 

a specific accounting period. The results of the FSA are useful when the firm deals with external 

parties such as banks. The KPIs enable the manager to monitor and evaluate the firm‟s daily 

operations. An understanding of how to read the results of the FSA and the KPIs will support the 

manager on how to make a qualified decision for the future.  

The first chapter constitutes an introduction to the topics mentioned above. In Section 1.1, we 

formulate the main managerial challenge in ISGMs, i.e., the problem domain of our research. 

Subsequently, in Section 1.2, we formulate our problem statement and four research questions. 

Section 1.3 describes the research methodology that will be applied to address the research 

questions and the problem statement. Section 1.4 provides the significance of this research. Finally, 

Section 1.5 presents the structure of the thesis. 

1.1 The Main Managerial Challenge in ISGMs 

The main managerial challenge faced by the ISGMs is in making adequate decisions for achieving 

a better productivity and a better quality. The ISGMs managers need to be supported by qualified 

                                                           
1
 The members of the Association of Southeast Asian Nations (ASEAN) try to enhance the possibility of 

enduring the ASEAN market by their products. In order to achieve that, AFTA (ASEAN Free Trade Area) 

was established as far back as in January 1992. The goals of AFTA are to eliminate tariff barriers among the 

Southeast Asian countries with a view (1) to integrate the ASEAN economies into a single production base 

and (2) to create a regional market of 500 million people (ASEAN Secretariat, 2002). The members of 

ASEAN are 10 countries, namely: Indonesia, Malaysia, Philippines, Singapore, Thailand, Brunei 

Darussalam, Viet Nam, Lao PDR, Myanmar, and Cambodia (detailed information can be seen in 

http://www.aseansec.org/64.htm). 
2
 SME is an abbreviation from Small and Medium Enterprise. 

3
 Henceforth, for brevity we use „manager‟ whenever „manager or novice manager‟ is meant. 
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information and adequate knowledge in their daily decisions (see Section 2.2). Here we briefly 

discuss three topics: two targets for the ISGMs to survive in a globalised world (Subsection 1.1.1), 

the ISGM‟s weaknesses (Subsection 1.1.2), and the gap in the current research on the use of a KIS 

by ISGMs (Subsection 1.1.3). 

1.1.1 Two Business Targets for the ISGM to Survive 

For garment industries, there are two business targets that should be achieved to survive in the 

globalised world (cf. Bernhard, Thomas, Cesar, & Hanna, 2009; Atristtain, Connie, & Rajagopal, 

2010). The targets are (1) achieving a better productivity and (2) achieving a better quality. We 

define the ISGM business targets as follows. 

Definition 1.1: ISGM Business Target  

An ISGM business target is a significant objective in the firm‟s strategy that has to be achieved by 

the Indonesian SME Garment Manufacturer in order to survive (and to flourish) in the globalised 

world.    

With regard to the first target, productivity is the driving factor in enhancing a firm‟s performance 

(cf. Joshi & Singh, 2010). Productivity is a fundamental concept considering the efficient and 

effective use of resources (cf. Käpylä, Jääskeläinen, & Lönnqvist, 2010). The concept of 

manufacturing productivity can be discussed in different ways but most aspects available in the 

literature review can be grouped into three categories: partial productivity, total factor productivity, 

and labour productivity (see Shahidul & Shazali, 2011a). Partial productivity relates the multiple 

inputs to net outputs. Total factor productivity expresses the ratio of all outputs produced to all 

resources used. Labour productivity is determined by an employee‟s potential to reach the highest 

level of his
4
 possible performance. When an ISGM manager is able to maintain a high level of 

productivity, he may be able to optimise (or even maximise) the firm‟s profit. We define 

productivity as follows. 

Definition 1.2: Productivity 

“Productivity is the envisaged, efficient, and effective use of all resources of the firm, measured in 

a complex task as few mutually exclusive components such as labour productivity, process 

efficiency, degree of technology used, and targeted quality of products are associated with a 

manufacturing system”  (cf. Käpylä et al., 2010; Shahidul & Shazali, 2011b). 

With regard to the second target, when the ISGM manager is able to maintain the quality level of 

its products, he may be able to fulfil his customer‟s expectations. A failure to achieve the required 

quality level, which is stated in a job contract, can cause the ISGM to pay huge fines. In order to 

avoid such a failure, the ISGM managers must be supported by information related to quality 

indicators of the production process. With an immersed observation on the quality indicators, the 

ISGM manager will be able to make a better decision on minimising the possibility of a loss for the 

firm. For instance, quality indicators may be used to identify trends in quality of the ISGM‟s 

employees. Knowing the trends, a manager will be able to categorise which employees should be 

given higher rewards, which employees need to be supervised, and which employees need to be 

fined (or even fired). We define quality as follows. 

Definition 1.3: Quality 

“Quality is a state of conformance of the products or services with the firm‟s established criteria or 

specifications” (cf. Garvin, 1987). 

The high price competition with a foreign competitor such as China forces the ISGMs to compete 

with foreign firms by a better management practice. For our domain of research we may remark 

that the garment business will only be able to sustain when maintaining high productivity and high 

quality. Qualified decisions to achieve a better productivity and a better quality may help the 

ISGMs to survive in the globalised world (described in greater detail in Chapter 3). 

                                                           
4
 Henceforth, for brevity we use „he‟ and „his‟ whenever „he or she‟ and „his or her‟ are meant. 
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1.1.2 The ISGM’s Weaknesses 

The weaknesses of ISGMs can be categorised by four features, namely (1) a lack of capital, (2) a 

lack of skills, (3) problems in productivity and business development, and (4) a lack of 

communication and knowledge sharing among the managers (see Abduddin, 2006; Indarti, 2006; 

Cheng, Lu, & Sheu, 2009; Soetrisno, 2009). A further explanation will be presented in Chapter 3. 

Here, we transform the set of four weaknesses into two categories: the first category is related to 

capital (weakness 1) and the second category is related to human resources (weakness 2, 3, and 4). 

To obtain more capital from external parties such as banks, the ISGMs have to meet at least three 

requirements, namely a good business prospect, a sound financial position, and a strong and solid 

capability to sustain in the business. Dealing with the second category, viz. enhancing the 

management‟s decision capabilities, has a top priority (cf. Rice, 2000; Miles, Miles, Snow, 

Blomqvist, & Rocha, 2009; Gunawan, Wahdan, & van den Herik, 2010b). Thus, to make a 

qualified decision, a manager should be supported by qualified information (see Subsection 2.2.1). 

To make sure that the ISGMs can achieve the two targets (better productivity and better quality), an 

ISGM manager need to be supported by qualified information and by professional experts. The use 

of knowledge regarding the „best practice‟ (how to manage the business well) in the garment 

business will guide the expert‟s effort to exploit efficiently the natural resources, human resources, 

and capital resources. However, if the manager is also the ISGM owner, we face a particular 

hindrance
5
. Most of the owner-managers do not like to be supported by an expert‟s judgements 

because either the owner-managers are reluctant towards a non-family expert or the owner-

managers cannot afford to pay the salary of the expert. This observation encourages us to try to 

contribute to the situation using technology, i.e., by providing a KIS model that is designed for the 

ISGMs. Supported by an adequate KIS model, the ISGMs will make better decisions in their 

competition with the garment manufacturers from abroad. Without the support, the ISGM 

managers will find difficulties in producing a good apparel product with a reasonable price. When 

they could not compete with a cheaper price from abroad, their business existence is in danger. 

1.1.3 Three Points of Attention  

There are at least three points of attention when dealing with the ISGMs‟ main managerial 

challenge: transferability, interpretation of the results, and Key Performance Indicators (KPIs).  

First, large enterprises and banks have their own software for managing their financial data. The 

software is typically supported by a computer-based Accounting Information System (AIS). The 

software will be able to provide automatic calculation based on various FSA techniques. However, 

the price of the software is usually not affordable by an ISGM. Moreover, the research of that kind 

of software has, so far, only focussed on AIS practices in large enterprises and banks. An AIS 

model developed for large enterprises may not necessarily be successfully applicable at the SME 

level, i.e., it is not sufficiently transferable. 

Second, the results of the FSA are useful for the credibility of a firm. Most of the FSA software 

only focusses on calculation (based on financial analysis techniques), ignoring the interpretation of 

the numbers resulting from the formulas. As case in point we mention KAPLAN Singapore that 

distributed the Free Financial Analysis Spread Sheet. The goal of the software is to provide easier 

ways for their students in their learning process. Thus, it will not directly help the user on how to 

interpret the meaning of the numbers resulting from the software. To support the ISGM managers 

in interpreting the result of the FSA, a computer-based system that provides adequate knowledge is 

needed (see Subsection 2.2.2). 

Third, many researchers attempt to make a contribution in using a KIS in the financial domain. 

They do so for developed countries (cf. Khalil, Saad, & Gindy, 2009; Xidonas et al., 2009a) as well 

as for developing countries (cf. Wen, Wang, & Wang, 2005; Tarantino, 2008). In any type of 

                                                           
5
 Henceforth, for brevity we use „owner-manager‟ whenever „the ISGM manager is also the ISGM owner‟. 
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country, each industry has its own characteristics. Within different industries, a specific number 

can be interpreted differently. The scarcity of empirical studies about FSA practices for ISGMs has 

led to gaps in understanding on how to interpret the FSA results for the ISGMs. Here we believe 

that KPIs can be used to add a better insight into the ISGM‟s business performance (see also 

Section 2.4). The KPIs can be generated from the AIS. 

Taking into account the above observations on the three points of attention, we will construct a 

model by combining a computer-based AIS and a KIS. The model is called LIA (Leading to 

Information Access). LIA will be constructed only for the ISGMs. We define LIA as follows. 

Definition 1.4: Leading to Information Access (LIA) 

Leading to Information Access (LIA) is a computer-based system that combines an Accounting 

Information System and a Knowledge-intensive System in providing qualified information (the 

result of FSA and KPIs) and adequate knowledge on how to interpret the information for the 

ISGMs.  

LIA supports the managers in:  

(1) recording the ISGMs business transactions according to Indonesia‟s accounting standards,  

(2) converting the accounting data into valuable information based on the FSA techniques,  

(3) providing KPIs automatically from the data recorded, and  

(4) providing an interpretation for the results obtained in points 2 and 3.  

Supported by LIA, the ISGM managers may make better decisions to achieve the business targets 

(better business performances). 

1.2 Problem Statement and Research Questions 

For adequately dealing with financial knowledge and garment knowledge (high-level knowledge as 

well as detailed knowledge), we aim at developing LIA to mimic the decision processes and to 

make logical inferences (cf. Wahdan, 2006; Shue, Chen, & Shiue, 2009). In his interaction with 

LIA, the manager may obtain professional guidance in such a way that he is able to take a wise 

decision. For the managers, it then looks like the advice comes from a human expert. Supported 

with qualified information from AIS and adequate knowledge from KIS, an ISGM manager may 

learn how to use qualified information and to interpret the FSA and the KPIs. Thus, by using LIA, 

the manager may learn on how to make better decisions. Moreover, the expert may use LIA for 

providing a second opinion on the interpretation of the FSA and the KPIs. 

In Subsection 1.2.1, we formulate our problem statement (PS) which is inferred from the main 

managerial challenge mentioned in Section 1.1. Furthermore, in Subsection 1.2.2, we derive four 

research questions (RQs) from the problem statement. 

1.2.1 Problem Statement 

Based on BPS (Badan Pusat Statistik - The Statistics Indonesia), the types of garment 

manufacturers can be divided into four categories, namely (1) apparel made of textile, (2) apparel 

made of knit, (3) apparel made of leather, and (4) apparel made of furs. The order in mentioning 

the categories is from the biggest number to the smallest number. In our study, we will investigate 

two categories, namely: apparel made of textile and apparel made of knit. The reason for choosing 

this focus is based on the proportion of the firms. From 2001 till 2009, the apparel made of textile 

contributed up to 86.78% with respect to the contribution of all the garment categories, and apparel 

made of knit contributed up to 7.43%. Accumulating the two categories, they already contribute up 

to 94.21% from all the garment manufacturers in Indonesia. 

An adequate evaluation on FSA and KPIs will give a better insight into what has really happened in 

the daily activities. However, there is a clear shortcoming interpreting the results of various FSA 

and KPIs at the SMEs level. Admittedly, this holds in particular in developing countries, such as 
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Indonesia (Carmeli & Tishler, 2006; Paprika, Wimmer, & Szanto, 2008; Winarto & Gunawan, 

2008). Moreover a well-defined learning process is also missing. Our problem statement (PS) thus 

reads as follows. 

PS:  To what extent can LIA be used (1) to access qualified information, (2) to give 

professional guidance, (3) to provide a second opinion, and (4) to improve the 

learning process in interpreting the results of the FSA and the KPIs? 

1.2.2 Four Research Questions 

In order to answer the PS, we aim at answering the following four RQs. The first three RQs (RQ1, 

RQ2, and RQ3) will be used as the basis for constructing LIA. Answering the PS will be completed 

by validating and evaluating LIA in RQ4.  

The first RQ reads as follows. 

RQ1: What kind of knowledge of FSA techniques does a financial expert need in order to 

formulate his opinion on the business performance of an ISGM?  

To answer RQ1, a framework for FSA will be developed by analysing (1) what kind of FSA 

techniques are needed by an Indonesian financial expert, (2) how the FSA techniques can be used 

for an ISGM, and (3) how the financial expert interprets the results of each technique.  

The second RQ reads as follows. 

RQ2: What kind of knowledge of KPIs does a garment expert need in order to formulate 

his opinion on the business performance of an ISGM? 

To answer RQ2, a framework for KPIs will be developed by analysing (1) what kind of crucial 

indicators are needed by an Indonesian garment expert, (2) how to use those indicators, and (3) 

what is the interpretation of the results of each indicator.  

The third RQ reads as follows. 

RQ3: To what extent can LIA be developed for supporting the ISGM managers in 

accessing the qualified information and the adequate knowledge?  

The answer to RQ3 will be given by constructing LIA for automated interpretation on FSA and 

KPIs. We will investigate how the interpretation of both FSA and KPIs can be organised in a 

conceptual model of LIA.  

The fourth RQ reads as follows. 

RQ4: To what extent is LIA acceptable as a tool to access the qualified information and 

adequate knowledge for the ISGMs? 

RQ4 will be answered by validating and evaluating LIA‟s performance by using experimental tests 

with actual cases and by using a questionnaire (cf. Smith, Vibhakar, & Terry, 2008). A comparison 

on the learning effectiveness (by measuring the respondent‟s perceived usefulness and learning 

satisfaction) will be conducted using four groups of respondents, namely (1) financial experts, (2) 

garment experts, (3) non-domain experts (people who work in non-garment and non-financial 

industry), and (4) university students.  

1.3 Research Methodology 

The research is explorative by nature. The research approach uses both quantitative and qualitative 

methods (see below). The study is divided into four stages: (1) building a model of AIS (the 

accounting information items are based on FSA and KPIs), (2) building a model of KIS (the 

interpretation of the accounting information), (3) the construction of LIA (combination of AIS and 

KIS), and (4) validation and evaluation of LIA (see Table 1.1). The study goals of the first and the 

second stage are to explore the current situation of ISGMs, the FSA framework, and the KPIs 

framework (RQ1 and RQ2). The study goal for the third stage is to construct and use LIA (RQ3). 
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Finally, the study goal of the fourth stage is to validate and to evaluate LIA (RQ4). Most of our 

research strategy is adapted from Wahdan (2006). 

Table 1.1: Overview of the Relations between Chapters, PS, RQs, and Research Methodology. 

 PS and RQs 

PS RQ1 RQ2 RQ3 RQ4 

C
h

a
p

te
r 

1 M1     

2 M1     

3 M1-5     

4  M1-5    

5   M1-5   

6    M1-6  

7     M1-5, 7 

8     M1-5, 8 

9 M1-8     
Source: proposed by the researcher. 

The research will be carried out using eight approaches. The results of the analysis will be 

considered as the outcome, i.e., the answer to the RQs and PS. Below, we briefly discuss the 

adapted research approaches by their number, i.e., M1 to M8 (see Figure 1.1). 

M1. Literature reviews. The knowledge required to build a LIA prototype is acquired from two 

types of data sources, viz. literature and other data sources. Literature review is used as the 

basis for developing three models: FSA, KPIs, and LIA (see Chapters 2, 4 till 8). Other data 

sources used are firm‟s reports, accounting principles in Indonesia, and public news (see 

Chapters 3 till 5). For the first prototype, we construct a LIA model based on the literature 

only.  

M2. Manufacturing surveys by BPS. The empirical analysis is based on data from the annual 

manufacturing surveys by the BPS. Owing to the limited number of ISGM who are willing to 

provide their financial statements, we use the results of the annual manufacturing surveys 

conducted by BPS (see Appendix A). The results of the annual manufacturing surveys are 

mainly used for obtaining a general overview of the ISGMs, in particular of their financial 

conditions. The surveys consist of 22,418 cases representing the survey results from 2001 till 

2009. Using the data from the surveys, we compose some financial indicators and use them as 

indicators for the annual industry average. So, we are able to compare an ISGM with the 

average value of the other firms (as presented in Chapters 2 till 8).  

M3. In-depth interviews. We conduct in-depth interviews in two groups, namely garment experts 

and financial experts. In the first group, thirty-one garment managers (or owners) from 

different firms participate in the in-depth interviews (see Appendix B). The results of the 

interviews are used for problem categorisation and for obtaining an understanding on how the 

ISGMs sustain (as presented in Chapters 3, 5, and 6). In the second group, twenty-five 

financial experts participate (see Appendix C). A semi-structured questionnaire is submitted to 

be handled by the experts as a test case. The case in the questionnaire comes from financial 

statements out of Indonesia Business
6
 (INBUS). We conduct protocol analysis to uncover the 

processes of problem solving by the experts when interpreting the results of FSA (see 

Chapters 4 and 6).  

                                                           
6 
Five ISGMs were willing to participate even to a larger extent by providing their restricted financial data for 

our analysis. As the owner-managers are interested to use LIA for free later on (which is promised), they are 

willing to provide their financial statements. We are only allowed to process their data for our research. The 

five ISGMs remain anonymous. To keep the ISGM anonymous, we called it INBUS, meaning Indonesia 

Business. In order to refer to a specific INBUS, henceforth we will call the INBUS as INBUS 1, INBUS 2, 

INBUS 3, INBUS 4, and INBUS 5. 
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M4. Observations. We conduct observations in five INBUSes. The observation approach is for 

obtaining a deep understanding of the ISGM daily activities. With the understanding, the 

reasoning process on the quantitative data obtained will be more precise (as presented in 

Chapters 3 till 8). 

 
Figure 1.1: The Flow of Research Approaches. 

Note: Ch. means chapter, RQ means research questions, PS means problem statement. 

Source: adapted from Wahdan (2006) 

M5. Case studies. The financial statements of the five INBUSes are used to construct five different 

case studies. The cases are used as a test case in our interviews with financial experts and for 

validating and evaluating LIA in our surveys (as presented in Chapters 3 till 8). The case-study 

strategy is adopted because of its ability to examine contemporary events within their real life 

context and to utilise multiple sources of evidence (Yin, 2003).  
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M6. Experiments. We use the acquired knowledge from M3, M4, and M5 to revise the LIA 

prototype model.  For minimising the possibility of errors that occurred, experiments on LIA 

are conducted. In the experiments, the LIA results are observed by three financial experts and 

by five garment experts. The financial calculation results of LIA on INBUS 2 are also 

compared with the financial calculation results of a bank‟s software, where one of the 

financial experts works (as presented in Chapters 6 and 7; anonymity by us is ensured). 

M7. Survey (questionnaire). The questions in the survey (questionnaire) are mainly consisting of a 

five-point Likert scale and open-ended questions. For answering RQ4 from the validation 

point of view, 55 financial experts, 42 garment experts, 29 non-domain experts, and 70 

university students participated in our survey (see Appendix D). The survey aims at validating 

LIA (as presented in Chapter 7). The participants are asked to interpret the FSA and KPIs of 

an INBUS. The test case is handled by LIA too. The interpretations generated by LIA are 

compared to the interpretation made by the participants on the same cases (cf. Nikolaos, 2002; 

Shue et al., 2009).  The validation of LIA will determine whether the system is functioning “as 

intended” (Kumra et al., 2006; Khan & Wibisono, 2008).  

M8. Survey (questionnaire). The questions in the survey (questionnaire) are mainly consisting of a 

five-point Likert scale and open-ended questions. For answering RQ4 from the evaluation 

point of view, the participants will be asked to evaluate LIA‟s performances (see Appendix E). 

The same respondents who participated in the validation of LIA (55 financial experts, 42 

garment experts, 29 non-domain experts, and 70 university students) also participated in the 

evaluation of LIA. The evaluation surveys are used for testing whether LIA can be used (1) to 

access qualified information, (2) to guide in interpreting the results of FSA and KPIs, (3) to 

provide second opinion in interpreting the results of FSA and KPIs, and (4) to accelerate the 

learning process on how to interpret the results of the FSA and the KPIs. Participants have 

been informed before the survey that the goal of the survey is to determine whether LIA can 

be used as a tool to improve the learning process in interpreting the results of FSA and KPIs.  

All results from the literature studies, in-depth interviews, observations, case studies, and 

experiments (i.e., M1, M3 till M6) are coded and analysed using the qualitative research software 

NVivo 9. We use this software to perform cross-case content analysis from all the sources stated 

above. We perform pattern and theme recognition based on inductive and deductive processes in an 

iterative process. The quantitative data from the annual manufacturing surveys, and our own 

surveys (M2, M7, and M8) are analysed using SPSS Statistics 17.  

Based on the discussion of the results from M1 till M8, answers are provided to the four RQs and 

the PS. Conclusions are also drawn. Moreover, recommendations and suggestions for future 

research are discussed (as presented in Chapter 9). 

1.4 The Significance of the Research  

The findings from this study are expected to fulfil the following five goals, which we regard as the 

significance of the research. 

1. The study will provide ISGM managers with a better tool for accessing qualified information 

on their firm‟s business performance. 

2. The study will provide ISGM managers, using the LIA model as a tool, with a guide to 

interpret the results of the FSA and the KPIs. 

3. The study will provide the financial or garment experts with a second opinion in interpreting 

the results of the FSA and the KPIs. 

4. The research will provide the users, using the LIA model as a tool, with an easier way to 

understand (in a shorter period of time) how to interpret the results of FSA and KPIs than via 

ordinary school learning methods (without the support of a computer). 



Information Access for SMEs in Indonesia 9 

 

 

5. The research will contribute to the body of knowledge on KIS for interpreting FSA and KPIs of 

ISGMs, and thus forming a foundation for future research in related fields. 

1.5 The Structure of the Thesis  

This thesis is divided into nine chapters. 

Chapter 1 focusses on the introduction to the study. A problem statement is formulated and four 

research questions are derived from the problem statement. In addition, a research methodology is 

presented and is followed by five research goals. 

Chapter 2 provides an explanation on why qualified information and adequate knowledge is needed 

by the ISGMs to reach their business targets. The literature leads us to an idea for the proper 

formulation of LIA‟s capabilities. A combination of AIS and KIS is proposed for constructing LIA. 

Chapter 3 presents the important role of garment manufacturing by SMEs for Indonesia. A 

description of the double-edged effect of AFTA to ISGMs is presented and the business challenges 

as faced by the ISGMs are defined. After analysing the root business challenges of an ISGM‟s 

weaknesses, we propose to increase the managerial capabilities by using LIA. 

Chapter 4 proposes a model for interpreting the result of FSA. The model is derived from a long 

discussion with Indonesian financial experts. We discuss the use of the DuPont model for ISGMs. 

Straightforwardly, we present the use of financial ratio analysis, comparative FSA, cash flow 

analysis, and sensitivity analysis. The chapter addresses our first research question – RQ1. 

Chapter 5 suggests a model for interpreting the KPIs for ISGM. The model is derived from an 

intensive discussion with ISGM managers (garment experts). The KPIs are the representation of 

ISGM‟s unique characteristics. The chapter addresses RQ2. 

Chapter 6 focusses on our efforts to combine the model presented in Chapter 4 and Chapter 5 into 

LIA. We present the construction of LIA. The chapter addresses RQ3. 

Chapter 7 presents the results of our survey on validating LIA. The validation stage is conducted by 

comparing the respondents‟ opinion (in particular garment experts and financial experts) on the real 

garment cases with the results of LIA on the same cases. The real cases are from five Indonesia 

Businesses (INBUSes). The chapter addresses RQ4 from the validation point of view. 

Chapter 8 describes the results of our survey on evaluating LIA. The goal is to evaluate whether 

LIA may be used (1) to access qualified information, (2) to guide in interpreting the results of FSA 

and KPIs, (3) to provide second opinion in interpreting the results of FSA and KPIs, and (4) to 

accelerate the learning process on how to interpret the results of the FSA and the KPIs. The chapter 

addresses RQ4 from the evaluation point of view. 

Chapter 9 provides answers to the four RQs and to the problem statement. From the results, we 

have drawn our conclusions. Subsequently, possible areas for future research are suggested. 
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Chapter 2 How to Reach the Business Targets 
 

This chapter is based on the following publications
7
. 

1. Gunawan, A., Wahdan, M. A., & van den Herik, H. J. (2010c). The Interpretation of Financial 

Analysis in Indonesia: Challenges and Possibilities of a Knowledge-based System. In E. 

Kaynak (Ed.), Proceedings of the International Management Development Association 

Conference 2010 (pp. 94 - 101). Konya, Turkey: The International Management Development 

Association (IMDA). 

2. Gunawan, A., Wahdan, M. A., van den Herik, H. J., & Athuri, A. (2011). Achieving 

globalization by Knowledge-intensive Systems. In E. Kaynak & T. D. Harcar (Eds.), 

Proceedings of the International Management Development Association Conference 2011 

(Vol. 20, pp. 173-180). Poznan, Poland: The International Management Development 

Association (IMDA). 

 

Chapter 2 discusses the importance of the ISGM‟s two business targets, namely better productivity 

and better quality. To be able to survive in a globalised world, the ISGM managers need a system 

to support them in their daily activities. The chapter provides a brief overview on how to support 

the ISGM managers to achieve their business targets by the help of LIA. The chapter presents why 

the combination of using (1) an accounting information system (AIS) and (2) an expert knowledge 

system may overcome the ISGM managers‟ deficiency (see Figure 2.1). The chapter is meant to 

make the reader familiar with the ingredients that are relevant when answering the RQs.  

 
Figure 2.1: The Use of Qualified Information and Expert Knowledge in LIA. 

Source: extracted from interviews with the garment experts in primary data (see M3 in Subsection 1.3) 

The chapter starts by giving some insight into the relations between accounting information and 

qualified information, as well as between expert knowledge and adequate knowledge. Both types of 

relations are crucial for the ISGMs (Section 2.1). Section 2.2 provides a brief overview on the 

needs faced by the ISGM managers (related to qualified information and adequate knowledge). 

Section 2.3 presents the use of a computer-based AIS for providing qualified information. The 

qualified information can be divided into two categories, namely FSA results and KPIs results. 

Section 2.4 provides a brief overview on why a KIS can be used to support the ISGM managers 

with adequate knowledge (derived from expert knowledge). Section 2.5 lists what should be taken 

into consideration in designing a KIS. Section 2.6 identifies the idea to combine AIS and KIS. 

Finally, Section 2.7 presents a chapter summary. 

                                                           
7
 The author is pleased to recognise the Editor of the Proceedings of the International Management 

Development Association Conference and would like to thank his co-authors for their permission to use parts 

of the articles in this Ph.D. thesis.  
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2.1 Qualified Information and Adequate Knowledge 

The globalised world requires firms to use their knowledge for (1) sustaining their competitive 

advantages and (2) improving their performance (attempting to reach the level of higher ranked 

firms). Although the use of knowledge has a positive relationship with the ability to maintain the 

competitive advantages (cf. Shiue et al., 2008; Matsuo, 2009; Miles et al., 2009; Joshi & Singh, 

2010), we may frankly state that each ISGM faces difficulties in its efforts to utilise adequate 

knowledge. In both cases (sustaining and improving), ISGM managers suffer from how to support 

their knowledge-based decisions by qualified information.  

Supporting the managers by qualified information and adequate knowledge is a challenging issue 

for the ISGMs. For a proper understanding why the ISGMs need both qualified information and 

adequate knowledge, the current chapter shows the well-known hierarchy and the definitions on 

data, information, knowledge, and intuition (see Figure 2.2).  

Subsection 2.1.1 presents an illustration of the transition from raw data to knowledge. Subsection 

2.1.2 provides a further illustration of the transition from data via information to knowledge. 

Finally, Subsection 2.1.3 describes the dissimilarity of knowledge and intuition.  

 
Figure 2.2: The Hierarchical Organisation of Data, Information, Knowledge, and Intuition.  
Source: slightly adapted from Levy and Powell (2005), van den Herik (1988), and (Meesters, 2013).  

2.1.1 From Raw Data to Knowledge 

There are three levels of data, namely raw data, data, and specific data. For a proper understanding 

of each of the notions, we provide an illustration based on the works of Tycho Brahe
8
 and Johannes 

Kepler
9
 (Van den Herik, 1988; Meesters, 2013). The story began after Kepler published his first 

major work: Cosmographic Mystery. Brahe had spent many years to record his observations about 

the planet by observing carefully and thoroughly the hemisphere. When Brahe read Kepler‟s work, 

Brahe was impressed by Kepler‟s understanding of the relation between mathematics and 

astronomy. So, he invited Kepler to join him in his work. Both spent night after night in recording 

the position of the stars. They wrote the positions in their notebooks. When observing and 

                                                           
8
 Tycho Brahe was a Danish astronomer who is best known for the astronomical observations which led 

Kepler to his theories of the Solar system (detailed information can be seen in http://www-history.mcs.st-

and.ac.uk/Mathematicians/Brahe.html). 
9
 Johannes Kepler was a German mathematician and astronomer who discovered that the Earth and planets 

travel around the sun in elliptical orbits. He gave three fundamental laws of planetary motion. He also did 

important work in optics and geometry (detailed information can be seen in http://www-history.mcs.st-

and.ac.uk/Mathematicians/Kepler.html). 

Data
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recording the star position, they did so directly under the sky. Sometimes it was raining and 

sometimes they were in very good spirits (according to the tradition).  Thus, some of the records in 

their notes were blurred by the rain and became less accurate. We recognise the written 

observations as raw data.  

At home, Brahe and Kepler sat behind their table and began to write out the records of their 

notebooks into a new book. The raw data was filtered. The blurred data was eliminated, as well as 

the obvious clerical errors, resulting in a first error free series of data. We called it data. 

The data (there was no computer present at that time) were abundant. For solving the problem - 

what is the dynamic relation between the sun and the movement of the earth - Brahe and Kepler 

used mathematics (space geometry) for answering the problem. At this moment, the data has been 

transformed into specific data (only a small subset of the data was used). After this filtering 

process, they constructed Kepler‟s first law of planetary motion ellipse. Now, the specific data has 

resulted in knowledge. Here, we observe that the quantity of the raw data was first decreased when 

they were transformed into the data, and then data was decreased, and so on (see Figure 2.2, 

ignoring the information stage). 

2.1.2 From Data via Information to Knowledge 

Now we need to emphasise the transition from data via information to knowledge. We take an 

example by van den Herik (1988). Assume that the following data have been registered into a 

database system in a Netherlands organisation: 471008192 jaapherik@hotmail.com +31134663569 

DZGL17. There are 48 characters in the data. We are interested in their meaning. It is not the 

intention to solve puzzles, but to give some insight into the difference between data, information, 

and knowledge. 

Based on a general understanding, we observe that there is information about an e-mail address in 

the data. We may conclude that, because there is the character @, which commonly refers to an e-

mail address. Here: jaapherik@hotmail.com. The character +31 refers to a phone code 

(internationally recognised) for the Netherlands. Here: +31134663569 is a phone number in 

Tilburg. The initial figures (471008192) may indicate a Burgerservicenummer (residence code in 

the Netherlands), a bank number, or other identification numbers. With prior knowledge on any 

code system in the Netherlands, the first six characters of the information may indicate a birthday; 

and with prior knowledge on the military code system, 192 means that the child was the 192
nd

 child 

(or boy) born on that day. The last six characters of the data series (DZGL17) refer to the license 

plate of a car. So, we have 48 characters (data) into four types of information. When we have the 

information interpreted, we have a sense of the information on military registration, an e-mail 

address, a telephone number, and a car license plate. 

At this point, we have given a meaning to the full series of data. This implies that the data is now 

transformed into information. Adding the assumption that all information is related to Jaap van den 

Herik, we are on our way to transform the information on van den Herik into knowledge on van 

den Herik. For instance, with prior knowledge, the combination of the car license plate tells us that 

the car is an old edition. So we may state that van den Herik drives an old car. In summary, 

knowledge is information within a context.  

Knowledge can be formulated along several dimensions. The four most prevalent dimensions are: 

(1) know-what, (2) know-why, (3) know-how, and (4) know-who. Know-what talks about facts and 

information. Know-why talks about principles, reasons, and laws of motion in nature. Know-how 

talks about skills of the experts. Know-who talks about who knows what and who knows to do 

what. Thus, knowledge may reside in individuals, groups, documents, processes, policies, physical 

settings, and computer repositories. Based on the hierarchical organisation in Figure 2.2, we define 

Data, Information, and Knowledge as follows (see Definition 2.1, 2.2, and 2.3). 
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Definition 2.1: Data 

“Data are recorded observations of qualitative or quantitative variables representing what has 

happened in the real world” (cf. Van den Herik, 1988). 

Definition 2.2: Information 

“Information is data with a meaning” (cf. Van den Herik, 1988). 

Definition 2.3: Knowledge 

“Knowledge is information within a context” (cf. Van den Herik, 1988). 

In our thesis, we consider accounting information as qualified information. Moreover, we consider 

expert knowledge as adequate knowledge. 

2.1.3 Knowledge and Intuition 

According to van den Herik (1988, p. 10), for a genuine computer scientist, knowledge consists of 

facts, heuristics, and beliefs. Knowledge is also to be classified as three groups, namely: conscious 

knowledge, subconscious knowledge, and unconscious knowledge. Knowledge can be in a form of 

both explicit knowledge and tacit knowledge. The example of explicit knowledge is taken from 

best practice, a series of successful solutions or problem solving methods developed by a specific 

organisation or industry (cf. Laudon & Laudon, 2012). An example of tacit knowledge is how to 

ride a bike; this can only be learned through personal experimentation. 

In specifying the boundary between knowledge and intuition, intuition is higher than knowledge. 

According to Michie, intuition is simply a name for rule-based behaviour where the rules are not 

accessible to consciousness (Van den Herik, 1983, p. 574; Meesters, 2013). In other words, 

intuition is part of the unconscious (or subconscious) knowledge and is thereby implied. Intuition is 

an unconscious (subconscious) cognitive process. Intuition is not an irrational process; it is based 

on a deep understanding of what has happened in the business. Intuition is a complex phenomenon 

that draws from the storage of knowledge and is rooted in past experience (Paprika et al., 2008). 

We define Intuition as follows. 

Definition 2.4: Intuition 

“Intuition is rule-based behaviour where the rules are not accessible to consciousness”(cf. Van 

den Herik, 1983; Meesters, 2013). 

2.2 The Needs of the ISGM Managers 

Below we investigate why the ISGM managers face a difficulty in achieving their business targets 

(without the support of qualified information and adequate knowledge). Section 2.2.1 presents why 

the ISGM managers need to be supported by qualified information. Section 2.2.2 describes the 

reason why the ISGM managers need to be supported by adequate knowledge. 

2.2.1 The Need for Qualified Information 

Each day, an ISGM records an abundant amount of data that represent its daily transactions. 

However, the data itself cannot be used directly to support the manager‟s decision. The ISGM 

managers need a system to support them for accessing qualified information for their decision 

making (see Figure 2.3). Their ultimate goal is to achieve the business targets. The quality of the 

decisions by the manager for achieving the firm‟s success is considerably influenced by three 

factors, namely: what is the level of their (1) professional abilities, (2) education, and (3) 

experience (Paprika et al., 2008). Adequate combinations of the three requirements are hard to be 

fulfilled by an ordinary ISGM manager (see Subsection 3.3). 

Limanjaya and Gunawan (2007) and Winarto and Gunawan (2008) elaborated on the observation 

that most of ISGMs run their business based on the owners‟ intuition. The problem arises when the 

second generation of ISGM owner-managers join the firms. Without previously acquired 

experiences, a novice manager needs more time in composing an intuitive way of thinking. Yet, the 

tough competition in the globalisation era requires timely decisions. For obtaining professional 
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abilities and related experience in the garment industry, a novice manager needs an adequate 

managerial training and development.  

 
Figure 2.3: The Use of Qualified Information for Achieving Business Targets.  

Source: slightly adapted from Levy and Powell (2005). 

With better managerial training and development, the manager will be able to understand and to 

learn (quickly and easily) on how to manage and to achieve the business targets (Carmeli & 

Tishler, 2006). However, this managerial training and development may take some time. To speed 

up the manager‟s learning process, an adequate information system, such as LIA (Leading to 

Information Access) may be a good solution. The information system is relatively effective when 

supporting managerial activities such as performance evaluation, control activities, planning, and 

business decision making (Paprika et al., 2008). LIA supports the ISGM managers by two 

categories of information (see Figure 2.4)  

 
Figure 2.4: The Hierarchical Organisations of Qualified Information for the ISGMs. 

Source: slightly adapted from Levy and Powell (2005). 

The first category is information related to performance measures, in particular the results of FSA. 

The purpose of FSA is providing at least four kinds of information, namely (1) financial position, 

(2) net income, (3) owner‟s equity (stockholder‟s equity), and (4) cash flow. The FSA information 

is crucial for determining whether their strategies can bring the firm to achieve its business targets 

(see Chapter 4). However, monitoring and evaluating the firm‟s performance based on the results 

of FSA are not sufficient in itself because the information does not provide specific indicators on 

daily manufacturer operations. The second category of qualified information (KPIs) deals with this 

issue (see Chapter 5). The KPIs we need are indicators such as the outcomes of accounting 

management. They use the practice of management techniques to report and to control the firm‟s 

daily activities. In summary, for supporting the decision making process in ISGMs, managers need 

to be able to access qualified information about FSA and KPIs. We defined Qualified Information 

as follows. 

Definition 2.5: Qualified Information 

Qualified Information is the result of Financial Statement Analysis and Key Performance 

Indicators of the ISGM in LIA.  

Currently, most of the ISGMs record their financial transactions in their own accounting system. 

Usually, computers are only used for storing the daily transactions and for providing printed 

versions of financial statements. Without preparing financial statements in accordance with Standar 

Akuntansi Keuangan Entitas Tanpa Akuntabilitas Publik (SAK-ETAP - “the Financial Accounting 

Standards for Entities without Public Accountability”), a financial expert as well as an ISGM 

manager cannot use directly the accounting record to conduct FSA activities. Obviously, any 
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Qualified Information
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management has the responsibility to provide fairness of the representation of the financial 

statements for stockholders and other users (Wahdan, 2006). Without the fairness of each party, the 

outcomes resulting from FSA activities will govern the manager into a wrong direction, just like 

the principle of „garbage in, garbage out‟ in a system. 

For the ISGM owner-managers, financial issues are a rather sensitive topic. Most of them believe 

that financial reporting is only meant for showing the amount of profits or losses of the firm. 

Inaccuracy of financial data happens because they are not following SAK-ETAP in recording the 

financial related data. They are not aware about the variety of information which can be provided if 

they follow the SAK-ETAP. Usually, the owner-managers use financial statements for tax 

purposes. Even then, they often deviate by using “double” financial statements. In brief, the owner-

managers are still unable to obtain any insight into the firm‟s overall situation from the financial 

statements. For obtaining accurate accounting information of the firm, computer-based AIS is 

needed (see Section 2.3).  

2.2.2 The Need for Adequate Knowledge 

The financial expert‟s experience and knowledge are quite important (1) in diagnosing the true 

picture of the firm‟s financial performance as well as (2) in discovering the potential problems that 

are often not obvious from the financial statements. Even a financial expert may be subject to the 

constraints of personal subjective views, physical and mental fatigue, or possible environmental 

factors, and not being able to provide consistent appraisals (Shue et al., 2009). Without an adequate 

level of experience and expertise, the possibility for providing an interpretation that leads the firm 

into a wrong direction is becoming bigger (Wahdan, 2006; Cheng et al., 2009). 

When an ISGM does not have a financial expert at its firm (who can provide adequate context for 

the qualified information), the ISGM manager has to take this role. The biggest challenge is that 

most of the ISGM managers have a lack of financially related experience and expertise (see 

Chapter 3). Many problems arise when the level of the financially related experience and expertise 

differ from manager to manager.  

Considering the situation stated above, the managers need to be supported by adequate knowledge 

(see Section 2.4). We define Adequate Knowledge as follows. 

Definition 2.6: Adequate Knowledge 

Adequate Knowledge is knowledge on (1) best practices for managing the garment firms in 

Indonesia, and (2) best practices for providing an adequate context for the qualified information.  

So, the ISGM managers need support to be able to access qualified information as well as to 

provide a relevant context based on adequate knowledge (see Figure 2.5). The qualified 

information may improve the knowledge, and vice versa. 

 
Figure 2.5: The Use of Adequate Knowledge for Achieving Business Targets.  

Source: slightly adapted from Levy and Powell (2005). 
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2.3 How a Computer-based AIS Supports the ISGMs 

We define Accounting Information System (AIS), by adopting the definition by Romney and 

Steinbart (2012). 

Definition 2.7: Accounting Information System 

“An Accounting Information System is a system that collects, records, stores, and processes 

financial-related data to generate information for decision makers” (Romney & Steinbart, 2012). 

The AIS is increasingly used by firms to control decision processes and to enforce work process 

methodologies (Sutton, 2010). As most of the ISGMs are not familiar with accounting and financial 

issues, the AIS
10

 is an important mean to increase the quality of financial statements. AIS can help 

the ISGMs in recording their daily transactions following accounting procedures (automatically). 

The accounting standard followed by the AIS in our study is the SAK-ETAP
11

. When ISGM 

managers record the financial data into a specific module, the AIS will automatically update the 

journal, the general ledger, and the subsidiary ledgers. The AIS stores data related to external 

parties (customers, vendors, creditors, investors, external auditors, and governmental agencies) and 

internal parties (employees and management), and then converts the data into specific information. 

The AIS converts the daily transactions data according to FSA and KPIs techniques.  

For the ISGMs, there are five sources of information that are needed to make sufficient qualified 

information on FSA. The five sources of information are DuPont model, financial ratio analysis, 

comparative FSA, cash flow analysis, and sensitivity analysis (see Figure 2.6, each of the 

techniques is described in greater detail in Sections 4.2 and 4.3).  

For providing qualified information on KPIs, the AIS processes financial-related data in five major 

transaction cycles (see Figure 2.6). The five major transaction cycles are revenue cycle, 

expenditure cycle, production cycle, human resources/payroll cycle, and financing cycle (cf. 

Romney & Steinbart, 2012). The results of the transaction cycles can be used for monitoring 

operational issues, supporting strategic issues, and evaluating financial performances. For the 

ISGMs, the results from the five transaction cycles are arranged into six groups of KPIs (parties), 

namely suppliers, cutting employees, sewing employees, partners, customers, and internal 

management. A further explanation will be presented in Section 5.2.  

 
Figure 2.6: The AIS Information Structure. 

Source: extracted from interviews with the respondents in primary data (see M3 in Subsection 1.3) 

                                                           
10

 Henceforth, for brevity we use „AIS‟ whenever „computer-based AIS‟ is meant. 
11

 The SAK-ETAP is implemented since January 2011 and they are intended to be used by an entity that has 

insignificant public accountability. The SAK-ETAP should hold for every ISGM and is in line with the spirit 

of International Financial Reporting Standard for SMEs (IFRS for SMEs). 
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2.4 How a KIS Supports the ISGMs 

To support the ISGM managers on how to interpret (to give adequate context on the information) 

the FSA and KPIs, a KIS is needed. We define a Knowledge-intensive System by adopting the 

definition by Kumra et al. (2006). 

Definition 2.8: Knowledge-intensive System 

“A Knowledge-intensive System is a computer program that encapsulates expertise elicited from 

human experts in the form of business concepts and the relationships between the concepts” 

(Kumra et al., 2006).  

Empirical studies identify improvements in the decision processes when a KIS is used (cf. Antony 

& Santhanam, 2007). A KIS has been recognised as a successful paradigm for managing financial 

decisions (Shiue et al., 2008). 

Wahdan (2006) introduced five capabilities of a KIS. They are: goal orientedness, efficiency, 

preservation, explanation facility, and consistency. The primary objective of a KIS is exploiting the 

stored knowledge to provide support for decision making. By storing expertise in a knowledge 

base, a KIS excels at capturing, sharing, and allowing a manager to reuse the decision-making 

experience for relevant decision making problems (Shiue et al., 2008). Thus, using the specific 

knowledge in the KIS, the manager may reach efficiently ISGM‟s two business goals. The 

knowledge stored in the KIS (in our study) comes from garment experts, financial experts, and 

literature reviews (see Figure 2.7). The KIS preserves the firm knowledge in the firm even when 

the person who shared the knowledge has walked out. The KIS provides detailed explanations for 

the reasons that lead to a conclusion. So, the KIS can be used for possessing the managers‟ 

capabilities of reasoning on the information and making consistent decisions. The KIS is more 

consistent than human experts are because there are no "external parties" who force the KIS to 

change output. 

 
Figure 2.7: The KIS Structure. 

Source: proposed by the researcher. 

Using the knowledge stored in the KIS, LIA may provide four outcomes, viz. an realible access 

into qualified information, a guide to interpret the results of the FSA and the KPIs (Wahdan, 2006; 

El-Sawalhi, Eaton, & Rustom, 2007), a second opinion in interpreting the results of the FSA and 

the KPIs (Khan & Wibisono, 2008), and an acceleration on the user‟s learning process (Wahdan, 

2006; Antony & Santhanam, 2007). Subsection 2.4.1 provides a brief overview on the existing 

KISs in the financial and production domain. Based on the literature reviewed, a relationship of 

KIS components is proposed in Subsection 2.4.2.   

2.4.1 Existing KISs in the Financial and Production Domain 

KIS has been applied to an abundance of decision problems in financial and production domains, 

such as (the example spans more than a decade) for supporting investments decisions (see Poh, 

2000), for performance measurement (Ammar, Duncombe, Jump, & Wright, 2004; Khan & 

Wibisono, 2008; Wang, Huang, & Lai, 2008), for formulating budget planning - which is called 

Knowledge-based Intelligent Decision Support System or KIDSS system (Wen et al., 2005), for 

supporting business in small financial institutes (Chung & Pak, 2006), for supporting decision on 

credit granting - which is called Moody‟s KMV Risk Advisor™ or MRA (Kumra et al., 2006), for 

formulating the auditor‟s opinion - which is called Auditor Report Expert or AREX (Wahdan, 

2006), for optimising portfolio management (Bao & Yang, 2008), for measuring logistic 
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performance - which is called knowledge-based logistics performance measurement system or K-

LPMS (Choy et al., 2008), for financial knowledge management (Shiue et al., 2008; Chen & Shiue, 

2009; Cheng et al.,  2009), for evaluating the credit worthiness of customers using balance 

scorecard strategic planning opinions - which is called BSC knowledge-based system or BSCKBS 

(Huang, 2009), for selecting supplier/customer with the consideration of benefits, opportunities, 

costs, and risks (Lee, 2009), for determining cost-volume-profit analysis (Yuan, 2009), for 

determining (pro)-performance appraisal (Chen & Chen, 2010), and for obtaining  customer-buying 

patterns (Jayanthi & Vishal, 2011). We present a comparison of some KISs in Appendix F. 

The literature adequately provides us with an idea for the proper formulation of LIA.  The basic 

foundation in formulating LIA is based on three publications, viz. Kumra et al. (2006), Shiue et al. 

(2008), and Ammar et al. (2004).  

An idea for combining the five FSA techniques (see Section 2.3) is based on Moody‟s KMV Risk 

Advisor™ by Kumra et al. (2006). The Moody‟s KMV Risk Advisor™ is for assessment of all 

non-debt service ratios. It consists of a procedure that requires the calculation of three factors 

including the ratio‟s historic trend, its volatility, and an estimate of how the value of the ratio under 

analysis ranks within its industry group. The estimation is based on historical data.  

An idea for categorising the combination results of the FSA techniques (for obtaining a general 

conclusion on the five FSA techniques) is inspired by Shiue et al. (2008). Shiue et al. (2008) use 

two levels of interpretation which are the formula level and the categorical level. For instance, in 

formulating the general interpretation of liquidity ratios (they consist of current ratio, net operating 

cycle, and sales growth rate), Shiue et al. make at least two rules. The first rule is: (1) if both 

current ratio and net operating cycle are bad, then the liquidity ratio will be in a bad rating. In 

contrast, the second rule is: (2) if the net operating cycle and the sales growth rate are bad, the 

interpretation of the liquidity ratio will be in a fair rating.  

An idea for combining FSA and KPIs is based on the example of the use of KIS in a combination 

of multiple domains by Ammar et al. (2004). In their research, Ammar et al. (2004) use fuzzy set 

theory in their KIS combined with economic conditions as the variables for evaluating the firm‟s 

performance. We use the combination of FSA and KPIs for constructing an early warning system 

for the ISGM managers (see Chapter 6). 

2.4.2 The Relationship between KIS Components 

Researchers on KIS make various grouping for the KIS components. Below we discuss four 

different approaches. Thereafter we attempt to find a common base and formulate our ideas for the 

construction of LIA. 

Wen et al. (2005) present four components of the KIS. The four main components are (1) a 

database management subsystem, (2) a model base subsystem, (3) a knowledge acquisition 

subsystem, and (4) a dialogue subsystem. The database management subsystem is a relational 

database that consists of a collection of historical financial data. The model-base subsystem is a 

place for statistical methods, scientific management models, or other quantitative models that 

provide the analytical and forecasting capabilities to predict future outcomes. In the knowledge 

acquisition subsystem, analytical outcomes for managers are stored. The dialogue subsystem is for 

providing a friendly environment for the user to interact with the KIS. 

Wahdan (2006) and Kumra et al. (2006) also indicate that a KIS consists of four components, 

including (1) a knowledge base, (2) an inference engine, (3) a user interface, and (4) an explanation 

facility. A knowledge base is the place for storing the knowledge of KIS. It consists of the if-then 

rules that represent the domain knowledge used to arrive at a particular conclusion. An inference 

engine allows a KIS to relate facts supplied by the user to rules and facts stored in the knowledge 

base. The inference engine is the reasoning approach used to process the knowledge base. A user 

interface controls the user interaction by accepting commands from the user and displaying the 
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results generated by the inference engine. An explanation facility provides explanations that clarify 

how a KIS functions. A good explanation facility will help the user to learn easily from the KIS. 

Cheng, Lu, and Sheu (2009) present three KIS components, namely: inference engines, explanation 

functions, and textual rules. They put more attention on efficient storage, manipulation of complex 

data, and capability of extracting information as the basic rules for decision making.  

Shue et al. (2009) use a KIS for assessing a firm‟s financial quality by separating the knowledge 

body into domain knowledge and operational knowledge. Domain knowledge is the relationship 

between various accounting categories and items while the operational knowledge is the analytical 

process of utilising the domain knowledge for assessment. Shue et al. use an ontology to model the 

domain knowledge and use production rules to represent the operational knowledge. They present 

five KIS components, namely: user interface, inference engine, explanation mechanism, KIS 

interface, and database interface. 

Although each of the researchers presents different kinds of KIS components, in our opinion, each 

of the researchers refers to roughly the same concept. In our aim to arrive at a good solution, we 

use Microsoft Access for the database system and for creating a model on the automatic 

interpretation on FSA and KPIs. The model of LIA then will be used as the blue print for the 

construction of a software-using programming language in the further study. 

We present the relationship between KIS components in our study as follows. We use tables and if-

then rules in queries from a database system as a knowledge base. The tables consist of both 

historical data and expert knowledge. The if-then rules in the queries are used for obtaining 

information and knowledge stored in the table. The if-rules in the queries are also used for 

converting the data into specific information needed for fulfilling the task given to the KIS. Some 

queries relate facts supplied by a user to specific rules and facts stored in the tables and other 

queries. We use forms for the user interface and the explanation facility. The forms are used for 

accepting commands from the user and displaying the results generated. It may contain a number of 

labels, text fields, text boxes, choices, and buttons. With these forms, a manager will be able to 

control the system. Specific tables and forms are also used for the explanation facility. These kinds 

of forms provide explanations that clarify how a KIS functions. A further explanation will be 

presented in Chapter 6. 

2.5 How to Design an Adequate KIS for an ISGM 

When people develop a KIS, it commonly involves three big activities, namely designing the 

knowledge engine, developing the software, and implementing the software into a firm. In this 

study, our focus is on the first activity, namely: designing the knowledge engine. In Subsection 

2.5.1 we present five stages in the KIS development. It is followed in Subsection 2.5.2 by the 

presentation of five artificial intelligence techniques, of which two are selected for the development 

of our KIS.  

2.5.1 Five Stages in the KIS Development 

There are five stages in the KIS development, namely (1) knowledge acquisition, (2) knowledge 

analysis and representation, (3) knowledge validation, (4) inference design, and (5) explanation and 

justification.  

(Ad 1) The knowledge acquisition is a process of gathering knowledge to categorise it in a 

knowledge base. More precisely, it is a process of transferring knowledge extracted from domain 

experts into the representation that computers can process. The knowledge may be related to 

problem categorisation, identifying the FSA and KPIs needed, establishing evaluation criteria, 

encapsulating knowledge frames, and refining knowledge frames. Wagner, Otto, and Chung (2002) 

underlined that the knowledge acquisition is the most difficult phase in a KIS development process. 

Wu, Ong, and Hsu (2008) and Wong and Aspinwall (2005) indicated two major challenges in the 

knowledge acquisition stage. The first challenge is: how to acquire efficiently the specific 
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knowledge for a well-defined problem domain from one or more experts? The second challenge is: 

how to represent the knowledge in an appropriate computer format?  

For answering those two knowledge acquisition challenges, Wagner et al. (2002) recommend the 

combination of three knowledge acquisition techniques, namely: unstructured interviewing 

techniques, structured interviewing techniques, and protocol analysis. We use the combination of 

the three knowledge acquisition techniques for the construction of LIA. Unstructured interviewing 

techniques allow exploring the topic freely with its open-ended questions, but in the same time the 

use of the unstructured interview is one of the biggest failings for developing an expert system 

(Wagner et al., 2002). Moreover, this technique is an inefficient process and time-consuming. 

Structured interviewing techniques can be applied in a situation to elicit knowledge from the 

experts. Therefore one of the issues asked in this technique is to dig the expert‟s experience and 

knowledge related to a case. The protocol analysis technique provides a process where human 

experts can do anything without any intervention, so they are able to focus on a specific task or 

problem using simulations, special cases, etc. The weakness of protocol analysis is that human 

experts (as the source of knowledge) must verbalise all their actions and that they are sometimes 

unable to express their knowledge (which is called the paradox of expertise).  

(Ad 2) In the knowledge analysis and representation stage, we use the data from knowledge 

acquisition to build an appropriate model. The data from knowledge acquisition are converted into 

an “intermediate representation”. The “intermediate representation” is a structure of the 

representations (coding of the knowledge) that will be stored in a knowledge base (see Chapters 4, 

5, and 6).  

(Ad 3) In the knowledge validation stage, the knowledge from the KIS is verified to the knowledge 

of experts or the knowledge sources. The results from the KIS are compared with the results of the 

experts (see Chapter 7). Bao and Yang (2008) divide this stage into two phases: training phase and 

testing phase. The training phase is for forming the probabilistic model from historical financial 

data while the testing phase is for testing the decision by probabilistic reasoning.  

(Ad 4) The inference design stage deals with the inference design. It is meant to provide an easier 

way for a manager or a user to communicate with the KIS. An adequate design on inference that 

matches with the user‟s characteristics is a crucial key for persuading the user to use a KIS. 

(Ad 5) In the explanation and justification stage, the explanation facility is designed for adequate 

explanation or justification of (a) the reasoning and (b) the conclusions resulting from the KIS. This 

function is intended to give a logical explanation on the data in the system. 

2.5.2 Five Artificial Intelligence Techniques 

In this subsection, we discuss the five techniques that are frequently used in the KIS. The first 

technique is a model-driven system (see Gallardo, Molina, Bravo, Redondo, & Collazos, 2011). It 

analyses the issue at stake with the help of a model and the corresponding intrinsic relations. The 

experts‟ way of thinking in solving a problem is recorded in these built-in relations. Frequently, the 

system analyst and designer need additional time in further developing the model when the issue 

turns out to be more complex. Thus, one of the weaknesses of this technique is that the model 

building needs a huge amount of time. Moreover, they run the risk that the model is never 

completed. Yet, the FSA models are translated into the model-driven system used in LIA. 

The second technique is a rule-based system (see Li, Tian, Zhang, & Kelley, 2010; Tung et al., 

2010). This technique focusses on delivering results based on predefined rules. The technique is 

adequate for combining the outcomes of the FSA that result from the model-driven system. The 

combination of the model-driven system and the rule-based technique (the rule-base technique 

focusses on KPIs) will enable managers to answer „„what-if” questions without the extensive 

quantitative knowledge required in probabilistic models (cf. Yuan, 2009).  

The third technique is a data-mining method (see Khashman, 2010; Kim, 2010). Unique patterns 

are to be found in the historical data. By learning trends and patterns that are available in the 
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historical data, a firm‟s performance can be identified. Then, we may obtain an in-depth insight 

into what happened in the past. By observing and investigating the patterns, a system may advise a 

manager to give more attention to a specific issue. However, the identification of a pattern may be 

difficult. Because of the limitation of financial data in our sample, we use trends and patterns 

observed from the respondents‟ answer. However, we use it in a rule-base technique, and thus 

refrain from the data-mining method. 

The fourth technique is case-based reasoning (see Louvieris, Gregoriades, & Garn, 2010; Lam, 

Choy, Ho & Chung, 2012). This technique aims at solving new problems based on solutions of 

similar problems in the past. Efforts in identifying the significant problems and in investigating the 

root of the problems are crucial when supporting the manager on how to handle the problems in the 

future. Without the knowledge of the garment experts, the KIS will need more time in identifying 

the root of the problem. For instance, there is a common case in ISGMs of customers returning 

their products bought. So, ISGMs may suffer from some great losses because of inappropriate 

customers. Sometimes the “inappropriate” customers return intentionally the product. Usually, the 

defect has happened unintentionally. However, in some cases, the defects of the products are made 

intentionally by the customer. These irresponsible customers attempt to minimise their risk of their 

failure after the selling of the products. In order to be able to return the product, they intentionally 

make quite some damage on the products. Because of the limitation of financial data in our sample, 

we do not use case-based reasoning. 

The fifth technique is fuzzy rules (see Chang, Liu, & Fan, 2009; Štepnicka, Bodenhofer, Danková, 

& Novák, 2010). This technique is used for reasoning with a fuzzy concept, such as high debt and 

high risk. It is quite difficult to determine what the level of high is. When a current ratio shows 3.0 

as a result, the figure means that the firm has an adequate liquidity position. However, the figure 

3.0 can also be interpreted as a bad signal when it is combined with the results from other financial 

ratios. In the real world, there is a possibility that the results of a financial calculation can be placed 

simultaneously in two or more different groups or clusters. This fuzzy concept is crucial in 

interpreting the results of complex financial data. However, we do not use fuzzy rules, but we use a 

combination of formula level and categorical level as described by Shiue et al. (2008) in LIA. 

2.6 The Combination of AIS and KIS 

After our observations and investigations of the ISGMs, we propose to combine AIS and KIS (see 

Figure 2.8). Following the suggestions by Hamburg (2005), Rada (2008), and Xidonas et al. 

(2009b) we combine a model-driven system with a rule-based technique (see Subsection 2.5.2). 

The purpose in combining the two techniques is to develop a LIA
12

 system that is capable to make 

an adequate interpretation of the relevant contexts of the FSA and KPIs for the ISGMs.  

LIA provides (1) knowledge on managerial level and (2) knowledge on the ISGM‟s financial 

conditions. LIA has a capability to show how a financial expert interprets the results of FSA. With 

the automatic interpretation, the ISGM managers will not be confused on the meaning of the 

numbers resulting from FSA. They will be able to learn easily how to interpret the numbers by 

using LIA. Then, they will be more willing – at least that is what we assume – to follow the SAK-

ETAP after they have understood the advantages of using the FSA. For a deeper analysis on why 

the changes in the firm‟s performance occurred, KPIs are formulated (see Chapter 5). Thus, LIA 

provides an early warning information for the manager based on the FSA and KPIs.  

For minimising the ISGM owners‟ resistance on using LIA, we propose that LIA can only be 

operated in a stand-alone computer. The assumption for choosing not to use a more advanced 

technology is in line with most of the ISGM owners‟ wishes. They believe that the security of their 

financial data will then be more guaranteed, especially with respect to the arbitrarily operating 

employees and tax officers.  

                                                           
12

 Henceforth, for brevity we use „LIA‟ whenever „a combination between KIS components and AIS concept‟ 

is meant. 
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Figure 2.8: The Model of LIA. 

Source: proposed by the researcher. 

2.7 Chapter Summary 

The chapter explains the difference between data, information, knowledge, and intuition. It is 

followed by a brief discussion on why the ISGM managers should be supported by qualified 

information and adequate knowledge to interpret the information (the results of FSA and KPIs). To 

overcome the challenges in (1) inaccuracy of the financial data and (2) the complexity of FSA and 

KPIs techniques, a computer-based AIS is proposed. Furthermore, to provide an adequate context 

for the qualified information that resulted from the AIS, a KIS is proposed.  

In summary, the literature review has provided a foundation of findings for understanding the 

available KIS in both the financial domain and the production domain. Based on this foundation, 

we propose a combination of AIS and KIS to support the ISGMs managers in their efforts to reach 

the two business targets. The reviewed studies provide an input for the methodological part of this 

research and for the proper design of LIA. 
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Chapter 3 The Business Challenges 
 

This chapter is based on the following publications
13

. 

1. Gunawan, A., Wahdan, M. A., & van den Herik, H. J. (2010b). Increasing the managerial 

capabilities in Indonesian garment manufacturing. Int. J. Economic Policy in Emerging 

Economies, Vol. 3, No. 4, pp. 346–367. (A revised and updated version of our paper in the 

International Conference on International Business 2010). 

2. Gunawan, A., Wahdan, M. A., van den Herik, H. J., Athuri, A., & Tan Lian Soei, C. (2011c). 

How Indonesian SME Garment Manufacturers Survive? Journal Studia Negotia, Vol 56, No. 4, 

pp. 119 – 139. (A revised and updated version of our paper in the International Conference 

Small and Medium Sized Enterprises in a Globalized World 5
th
 edition). 

 

The chapter describes the business challenges for the garment manufacturers in Indonesia, in 

particular, the garment manufacturers that are categorised as SMEs. Each SME acts at three levels, 

viz. the local level, the national level, and the regional level. Each level has its own obstacles. At 

the local level, the ISGMs suffer from the lack of managerial expertise. At the national level, the 

ISGMs have to deal with the unsupportive environment. Finally, at the regional level, the 

consequence of the AFTA implementation brings a double-edged effect for the ISGMs. All of the 

obstacles lead to sixteen business challenges for the ISGMs. For further study, the chapter singles 

out two of the sixteen challenges. The two business challenges prohibit the ISGMs to reach its 

business targets.  

The outline of the chapter is as follows. Section 3.1 presents the definition of SMEs in our study. 

Section 3.2 differentiates between garment industry and textile industry. Section 3.3 describes why 

the garment industry is significant for Indonesia. Section 3.4 presents the history of ISGMs as well 

as their current conditions, in particular the six economic obstacles that they are facing in their 

daily operation. Section 3.5 provides the double-edged effects of the AFTA implementation for the 

garment industry in Indonesia. Section 3.6 presents our selection on two of the sixteen business 

challenges and investigates to what extent they can be overcome in order to reach the two business 

targets of an ISGM. Finally, Section 3.7 summarises the chapter. 

3.1 Conceptual Definition of SMEs 

Although the widely accepted term “SMEs” refers to small and medium enterprises, there is no 

standard categorisation on how to include a firm either into a small enterprise category or into a 

medium enterprise category. In Indonesia, there are four legal definitions that are provided by 

different government agencies to define an SME. The four legal definitions are as follows.  

The first legal definition is from the State Ministry of Cooperatives and SMEs. The Ministry 

categorises the SMEs based on two criteria, namely (1) the value of a firm and (2) the volume of  

the sales. A firm is categorised into the small enterprise category when the firm has a maximum 

value of Indonesian Rupiah (IDR)
14

 200 million or has maximum sales of IDR 1 milliard
15

 per 
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 The author is pleased to recognise (1) the Editor of the International Journal Economic Policy in Emerging 

Economics, (2) the Editor of the Journal Studia Negotia; and would like to thank his co-authors for their 

permission to use parts of the articles in this Ph.D. thesis. 
14

 As 13rd March 2012, 1 EUR = IDR 12,144.79. The information is based on Bank Indonesia (the central 

bank of Indonesia), accessed from http://www.bi.go.id/web/id/Moneter/Kurs+Bank+Indonesia/Kurs+ 

Transaksi.  
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year. These amounts are equivalent to 16,500 EUR till 82,400 EUR
16

. A medium enterprise is a 

firm that has a net value lying between IDR 200 million and IDR 10 milliard.  

The second legal definition is from the Ministry of Finance. The Ministry of Finance categorises 

the SMEs based on two criteria, namely the (1) value of assets and (2) the volume of sales. A firm 

is categorised into the small enterprise category if the firm has maximum sales of IDR 600 million 

or maximum assets of IDR 600 million, excluding land and building. 

The third legal definition is from Badan Pusat Statistik (BPS). BPS is statistical bureau of 

Indonesia. BPS categorises a firm into the SMEs category based on the number of employees. A 

firm is categorised into the small enterprise category when the firm has 5 till 19 employees. A firm 

is categorised into the medium enterprise category when a firm has 20 till 99 employees
17

.  

The fourth legal definition is from the Indonesian government. Without revising the three previous 

regulations, the Indonesian government published a new regulation on July 4
th
, 2008 (No. 20, 2008) 

about the categorisation of the SMEs. Under the regulation, a small enterprise is a firm that has a 

net value ranging from IDR 50 million till IDR 500 million or has sales of IDR 300 million till IDR 

2.5 milliard per year. A medium enterprise is a firm that has a net value from IDR 500 million till 

IDR 10 milliard or has sales of IDR 2.5 milliard till IDR 50 milliard per year.  

For the purpose of our study, we adopt the definitions recommended by BPS (the third legal 

definition). We feel that the third legal definition is more practical to work with and therefore it 

properly meets our research purpose. Below we define a small enterprise, a medium enterprise, and 

a large enterprise by adopting the definitions by BPS (see Definitions 3.1, 3.2, and 3.3). 

Definition 3.1: Small Enterprise 

“A small enterprise is a firm that has 5 till 19 employees”. 

Definition 3.2: Medium Enterprise 

“A medium enterprise is a firm that has 20 till 99 employees”. 

Definition 3.3: Large Enterprise 

“A large enterprise is a firm that has at least 100 employees”. 

We do not use the three other definitions because most of the SME owner-managers are reluctant to 

answer our question on the financial issues. The three other definitions use financial issues as the 

basic of the SMEs categorisation. We also could not obtain the SMEs‟ financial data in any public 

database. There is no financial data on the small enterprises because most of them do not register 

legally their firm. The lack of public financial data on medium enterprises is because they do not 

have the obligation to provide the financial information to the public, they only need to report to 

the Indonesia Taxation Authority.  

For obtaining ISGMs‟ general overviews from a financial perspective, we have bought anonymous 

data from BPS, namely the annual manufacturing surveys. When the BPS is collecting data for 

their statistics, the registered firm has to provide the required information (based on the law of 

Republic of Indonesia No. 16, 1997 on Statistic, article 27). Under article 21 of the law, BPS 

guarantees that the completed survey form remains confidential. In this study, we only provide an 
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 A milliard is taken as 10
9
 (based on the long-scale which is used in Continental Europe); it is equal to a 

billion in the short-scale which is used in the United States of America. We use the long-scale method in this 

study. This means a trillion is 10
18

. 
16

 We provide some examples on the currency conversion from IDR to EUR in Appendix G. 
17

 Based on the definition of BPS, an employee is a person who works for the firm (either full time or part 

time) and receives a salary or wages from the firm. However, it is excluding (1) a person who is paid by 

commission only, (2) a self-employed person such as consultants and contractors, and (3) non-manufacturing 

workers such as persons who work in plantation and mining. So, to be categorised as an employee, a person 

does not need to be a full-time equivalent (FTE) employee. 
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overview based on the firms that participate in the annual manufacturing surveys conducted by 

BPS.  

3.2 The Difference between Garment and Textile Industry 

Earlier in Chapter 1, we discussed the difference between garment and textile industry. Garment is 

an industry that produces apparels (made out of fabric); and textile is an industry that produces 

fabric (what the apparel is made of). For a better illustration on the difference between garment and 

textile industry, we present machines which are commonly used for each of the industries. In 

Figure 3.1 we show six common machines in the garment industry and in Figure 3.2 five common 

machines in the textile industry. 

 A. Sewing Machine     B. Overlock Machine         C. Overdeck Machine 

              
  

D. Button-attaching Machine         E. Button-holing Machine        F. Strip Cutting Machine 

               
Figure 3.1: Common Machines in Garment Industry. 

Source: taken by Yurike Winarto
18

. 

In the garment industry, the most important machine is the sewing machine. The sewing machine 

(Figure 3.1, A) is used for linking a part of fabric to another part. The price of a sewing machine 

may vary from IDR 1.5 million to IDR 18 million. The more expensive the sewing machine, the 

more complete the functions that are embedded in the machine. For instance, a modern sewing 

machine is equipped with an automatic thread trimmer. The automatic thread trimmer can cut 

automatically the thread after the stitches are done. So, the time needed for an employee to take a 

scissors and to cut the thread is eliminated. A small garment enterprise usually operates only with 

sewing machines. The production processes that need other machines (mentioned below) are 

conducted by a medium or large garment enterprise.  

The overlock machine (see Figure 3.1, B) is used for making special seams on the edge of the 

fabric. The special seams are important for preventing stringy material to occur. The price of the 

overlock machine is up to IDR 3 million. The overdeck machine (see Figure 3.1, C) is used 

specifically for sewing shirts. The price of the overdeck machine is up to IDR 5 million. 

The button-attaching machine (see Figure 3.1, D) is used for attaching buttons on the apparels. The 

button-holing machine (see Figure 3.1, E) is used for making holes in the apparels and for sewing a 

framework that can maintain continuously the shape of the button holes. The price of the button-

attaching machine and the button-holing machine are up to IDR 5.5 million each. 
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 The author is pleased to recognise Yurike Winarto, one of the garment practitioners in Indonesia, for 

providing the pictures of garment machines used in this book. 
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The medium and large garment enterprises also may have a larger variety of machines. Here we 

mention the strip cutting machine (for cutting strips, see Figure 3.1, F), the vacuum table (for 

sucking the water in the fabrics), the iron steam machine (for steaming the apparel), and the 

tagging gun (for labelling).  

In the textile industry, there are at least five variants of the machines mentioned below. The knitting 

machine (see Figure 3.2, A) is for producing fabric from thread. The weaving machine is (see 

Figure 3.2, B) is for producing a fabric with straight patterns. There are two types of straight 

pattern, namely running parallel lengthwise and crosswise. The dyeing machine (see Figure 3.3, C) 

is for colouring the fabric. The warping machine (see Figure 3.3, D) is for accumulating thread 

yarns from a variety of cone-shaped rollers and for attaching them together. The sizing machine 

(see Figure 3.3, E) is for ensuring sizing, perfect thread tension, and the degree of dying a superior 

quality fabric. 

 A. Knitting Machine          B. Weaving Machine         C. Dyeing Machine 

               
            

        D. Warping Machine      E. Sizing Machine 

        
Figure 3.2: Common Machines in Textile Industry. 

Source: taken by Ivana Kurniawan
19

. 

The investments in the garment industry are much smaller than the investments in the textile 

industry. The textile industry needs more expensive machines and more space in the factory for the 

machines. On March 2012, the price of a weaving machine produced by China is about IDR 30 to 

60 million, while the price of a Japanese machine is about IDR 300 to 400 million. We note that the 

price of the cheaper weaving machine is already the double of the price of a modern sewing 

machine. The prices of the other machines in the textile industry are also more expensive than the 

prices of the machines in the garment industry. 

3.3 Significance of Garment Industry 

The garment industry is significant for Indonesia for three reasons, namely: (1) it provides a high 

labour absorption rate (see Subsection 3.3.1), (2) it plays a significant role in the textile industry 

(see Subsection 3.3.2), and (3) it substantially contributes to Indonesia‟s economy (see Subsection 

3.3.3). 

                                                           
19

 The author is pleased to recognise Ivana Kurniawan, one of the textile practitioners in Indonesia, for 

providing the pictures of textile machines used in this book. 
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3.3.1 High Labour Absorption Rate 

The State Ministry of Cooperatives and SMEs (2008) declared that manufacturing industries (not 

only the garment and textile industries) had a high labour absorption rate. Our definition of labour 

absorption rate is as follows. 

Definition 3.4: Labour Absorption Rate 

“The labour absorption rate is the proportion of the working-age population aged minimum 15 

years who is employed” (based on the law of the Republic of Indonesia No. 20, 1999).  

From 2001 till 2009, the garment and textile industries always held the second and the third rank in 

terms of labour absorption rate, after the food and beverage industry (see Figure 3.3; see M2 in 

Section 1.3 and Appendix A). Before 2006, the textile industry absorbed more employees than the 

garment industry. Then, since 2006, the situation changed, the garment industry absorbed more 

employees. Subsequently, the garment industry has proven to be a good source for employment 

(Adam, 2004; Coster, 2007c).  

 
Figure 3.3: Trend of the Highest Labour Absorption Rate by the Manufacturing Industries. 

Source: calculated from the annual manufacturing survey data by BPS
20

. 

The biggest challenge for the textile industry at that time (2006) was the increase in production 

cost. The high production cost was the result of using old machines, usually more than 20 years 

old. The use of old machines can decrease the productivity up to 50%. Moreover, an old machine 

has a higher depreciation expense than a new machine. With a low productivity level and high 

depreciation expense, it was hard for the textile manufacturers in Indonesia to compete with the 

price of textile products from China (Kurniawan & Gunawan, 2007).  

In 2009, the garment industry‟s labour absorption rate was below the textile industry (a detailed 

explanation of the cause of this phenomenon is described in Section 3.5). This phenomenon is a 

significant issue for Indonesia. The high labour absorption rate is really important because 

Indonesia is a country with a large population and a lack of social security. ISGMs help the 

Indonesian government to minimise the unemployment rate, in particular for female workers. In 

Indonesia, working in a garment manufacturer is the most suitable work for female workers with 

certain skills without having to possess a high level of education (cf. Hermawan, 2011). With the 

participation of females in the workplace, the economy of the poor family can be improved 

significantly. From 2001 till 2009, 78.25% of the employees in garment industry were females (see 

Figure 3.4). 
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 The most up-to-date version of the annual manufacturing survey that can be bought from BPS in December 

2011 is the 2009 version. BPS‟ recapitulation on the result on the 2010 annual manufacturing survey from all 

Indonesia was still in progress. The 2011 annual manufacturing survey will be conducted in early 2012 and is 

only available after the calculation have been performed. 
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Figure 3.4: The Comparison between Male and Female Employees of the ISGMs. 

Source: calculated from the annual manufacturing survey data by BPS. 

3.3.2 Significant Role of the Garment Industry to the Textile Industry 

In early 2007, the Indonesian Ministry of Industry coined garment and textile industry as a 

"strategic industrial sector" (Coster, 2007c). The performance of the garment industry has a strong 

positive relationship with the performance of the textile industry. Jadin C Jamaludin, one of the 

chairmen in Indonesia Textile Association, explained that the decrease in garment production 

usually leads to a significant decrease in textile production. The garment performance can 

contribute to about 60% of textile performance (Kabarbisnis.com, 2009b). A textile manufacturer 

cannot stop its production even when facing a decreasing demand from the garment industry. For a 

textile manufacturer, the cost needed to re-run the factory after being stopped is huge (expensive).  

The Indonesian garment industry is an important buyer of the Indonesian textile products (see 

Figure 3.5; see M2 in Section 1.3 and Appendix A). On average from 2001 till 2009, the medium 

garment enterprise bought about IDR 1.28 trillion and the large garment enterprise bought about 

IDR 8.54 trillion of textiles per year. Figure 3.5 shows that the Indonesian garment industry used 

more domestic textile products than imported textile products for their raw materials. The 

continuity of the domestic textile industry and the level of textile‟s labour absorption rate depend 

on the continuity of the garment industry in Indonesia. 

 
Figure 3.5: The Comparison between the Use of Domestics Materials and Imported Materials. 

Source: calculated from the annual manufacturing survey data by BPS. 

3.3.3 Significant Contribution to Indonesia’s Economy 

Rice (2000a,b) demonstrated that SMEs have made quite important contributions to Indonesia‟s 

development in the past, and assumed that they will continue to do so in the future, in particular for  

income generation. Although this finding is the result of research conducted twelve years ago, the 

issues are still relevant. In Indonesia, there are about 49.8 million SMEs which contributed for up 
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to 53.6% to the total Gross Domestic Product (BPS, 2008). Over the last three decades (1977-

2007), the Indonesian garment industry has grown from a small sector to a major contributor to the 

country‟s total industrial revenue (Coster, 2007c). Hence, the ISGMs‟ sustainability is instrumental 

to strengthen the growth of the Indonesian economy. 

3.4 The ISGMs and their Economic Obstacles 

The section presents a brief overview on the ISGMs as well as their economic obstacles. 

Subsection 3.4.1 describes the daily operations of the ISGMs. Subsection 3.4.2 illustrates the 

conditions of the ISGMs in their golden age. Finally, Subsection 3.4.3 presents the recent economic 

obstacles that force the ISGMs to struggle in their daily operations. 

3.4.1 The Daily Operations of the ISGMs 

Below we present the daily operations of ISGMs by providing a brief overview on (1) how the 

ISGMs obtain their orders, and (2) the main production activities in the ISGMs. 

(Ad 1) Based on how the ISGMs receive their order, we can categorise the ISGMs into two groups. 

The first group is the ISGMs that produce based on job orders, also called „maklon‟ or CMT
21

. 

From 2001 till 2009, 83.89% of the garment manufacturing in Indonesia was CMTs, the number 

would even be larger if we included small enterprises. Most of the CMTs are located outside the 

industry zone.  

The CMTs receive orders from foreign and domestic customers. The job orders for a CMT are 

based on agreement on how much the customer has to pay for the service provided by the CMT. 

The customer provides both product design and raw materials to the CMT. Based on Jadin C 

Jamaludin, a garment expert, about 97 international well-known brand products are produced by 

CMTs in Indonesia (Kabarbisnis.com, 2009b). A change of season, for instance winter season, in 

the customer‟s country may change the pattern on job orders for the apparels. The pattern of 

domestic orders is mostly based on specific religion events, for instance Idul Fitri. The Idul Fitri is 

a Muslim holy day that marks the end of Ramadan (the Islamic holy month of fasting). Commonly, 

the sales of the CMTs will be increased by a market demand of up to five months before the Idul 

Fitri. However, the CMTs will have a huge decreased performance in the month when Idul Fitri 

happens. It is because most of the CMT‟s employees will go back to their home town for almost 

two weeks. Therefore, there will be about three weeks of unproductive activities in the Idul Fitri 

period (based on case studies on all INBUSes).  

The second group is the ISGMs that produce their own products with their own brand. These 

ISGMs usually are medium enterprises. The ISGMs in the second group have a more stable 

production for the whole year. They are not so dependable on the customer‟s order. They estimate 

on how many products can be sold in Indonesia and abroad, such as the Middle East, Nigeria, 

Japan, Europe, and the US (based on case studies on INBUS1 and INBUS 2). 

(Ad 2) Below we describe, in brief, six main production activities in ISGMs.  

· Patterning activity (see Figure 3.6, A). This activity is called patrun in Indonesia. Based on the 

design received from a customer or from the firm designer, a patterning employee makes the 

design patterns on carton material. For each different size of the design (for instance, S, M, L, 

XL), different patterns will be created.  
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 CMT means “cut, make, and trim”. “Cut” means cutting fabrics and accessories. The cutting activity is 

crucial since a quality control for raw material and accessories takes place. The efforts for minimising unused 

fabrics can lead significantly to lower production costs. “Make” means sewing processes. The quality control 

of sewing output in advance is crucial in order to minimise the risk of rejected products by customers. “Trim” 

means final quality control, ironing, and packing of the garment products.  
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· Cutting activity (see Figure 3.6, B). The patterns will be used by a cutting employee as the 

guidance on how to cut the fabric. The pattern will be placed and arranged on top of the fabric 

layers.  

· Sewing activity (see Figure 3.6, C). A sewing employee has the task to combine all parts of the 

cut fabrics into apparel.  

· Accessorising activity (see Figure 3.6, D). In this activity, various accessories such as buttons 

and emblem that make the apparel become fashionable are attached into the apparel. 

· Controlling activity (see Figure 3.6, E). A controller will examine the quality of the apparel. 

When he finds apparel which is below standard, he will ask a specific employee (who made the 

apparel) to fix it. The process can easily be performed by observing the employee name 

attached on the group of apparel where the defect is found (a group of apparel usually consists 

of twelve pieces). 

· Packaging activity (see Figure 3.6, F). The apparels that pass the quality control will be sent to 

the packaging division. The employee in the packaging division will fold the apparels and 

attach the barcode on the apparels. 

      A. Patterning Activity        B. Cutting Activity                      C. Sewing Activity 

                         
  

         D. Accessorising Activity              E. Controlling Activity                F. Packaging Activity 

                                                  
Figure 3.6: Three Main Activities in Garment Manufacturers. 

Source: taken by Yurike Winarto. 

Based on our in-depth interviews (see M3 in Section 1.3 and Appendix B), we focus on two 

activities, namely the cutting activity and the sewing activity. These two activities may lead to 

significant profit for the ISGMs. The cutting employee has to arrange the pattern in order to 

minimise unused fabrics (see Figure 3.7, A). By minimising unused fabrics, the cutting employee 

plays a significant role to the ISGM‟s profit. The challenging task of the cutting employee will 

arise when the fabrics have a unique pattern. He has to place the patterns in a right place for having 

good pattern connectivity between each part of the apparels (see Figure 3.7, B). 

The sewing activity takes the longest time in all production activities in the garment industry. So, 

the ISGM‟s productivity and quality depends mainly on the sewing employees. Most of the sewing 

employees are paid based on the quantity of the product that they produce within a certain period, 

for instance, in one week. Using this method, ISGMs can reduce the risk for paying a wages to the 

employees when the ISGMs do not have any order. The disadvantage of this method is that a 

brilliant employee can easily move to another garment manufacturer who provides better wages for 

them.  
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Figure 3.7: An Example of Apparel Design and Pattern. 

Source: taken by Yurike Winarto. 

A worst situation may happen to the ISGMs when they obtain an order from a customer but in the 

same time they do not have a sufficient number of sewing employees. Usually, there are some 

informal leaders among the employees. When an informal leader quits from the ISGM and moves 

to another ISGM, almost all of the employees under his leadership will move too. If this happens, 

the ISGMs will fail to fulfil the orders on time. For preventing the risk resulted from the lack of 

sewing employees, some ISGMs implement multi-criteria for determining the wages. So, each 

employee will receive different wages per piece of product depending on his performance (see 

Subsection 6.2.1, Submodule 7).  

3.4.2 The Golden Age of the Garment Industry 

Around 1977, the golden age of garment industry started. The golden age of garment industry in 

Indonesia was characterised as a period when (A) the ISGMs had an abundant amount of job orders 

from foreign firms, and (B) the domestic demand for garment products was higher than the supply.  

(Ad A) As a consequence of the abundant job orders from foreign firms, the Indonesian garments 

export started to increase since 2002 (Coster, 2007a). Indonesia achieved the highest export growth 

to the US. Indonesia‟s share in global textiles and garment exports increased from 1.67% in 2004 to 

1.79% in 2005, and it increased by 12.5% in the following year (see M2 in Section 1.3 and 

Appendix A). The growth brought Indonesia to the fifth position of the garment suppliers to the 

US, after (1) China, (2) Mexico, (3) India, and (4) Hong Kong (Coster, 2007a). Garment was still 

the top three of Indonesia‟s export, after petroleum and natural gas (Tambunan, 2009).  

(Ad B) The demand from the domestic market was higher than the supply because there was a 

small number of ISGMs which served the domestic market. At that time, hypermarket and 

shopping malls were still rare. The distribution of apparels was dominated by garment shops. The 

garment shop was the sole distributor for apparels and may have had a network to neighbouring 

cities, villages, and even neighbouring islands. The garment shops were larger in number than the 

ISGMs. In that time, the garment shop came to the ISGMs for persuading the ISGMs to supply the 

entire set of apparel products only to the garment shop. The purpose was to monopolise the selling 

of the apparel products. However, the ISGMs always sold the products to more than one shop as a 

prevention to being too much dependent on a specific shop.  

In the golden age period, the ISGMs were able to switch easily either to serve the foreign market or 

to serve the domestic market. The risk of the ISGMs was considerably less when distributing the 

products to the domestic market. However, the profit from selling a product to a foreign market 

was much higher than selling the product to the domestic market.  

3.4.3 Economic Obstacles  

The end of the golden age of the garment industry in Indonesia can be read from the number of 

garment manufacturers. From the annual manufacturing survey (see M2 in Section 1.3 and 

Appendix A), the trend showed that, in average, there was 69.32% growth of garment production in 

2006. It was a quite impressive growth value. But, it decreased from 23.03% in 2007 to -28.72% in 

(A) Unused fabrics

(B) Pattern connectivity to the 

other parts of the apparels
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2008, and to -18.56% in 2009 (see Figure 3.8). The trend continued and looked not better in 2010 

(Wirawasta, 2010a). During 2006 till 2009, we note that only 420 ISGMs managed to establish 

their business in 4 consecutive years. These data show that the ISGMs recently found a huge 

number of obstacles on their way to survive. 

Since 2006, a change took place. Indonesia‟s garment industry suffered from a lack of international 

competitiveness, especially in price competition. The competitiveness of Indonesia‟s garment 

industry had decreased in comparison with the strong competitors in the other developing 

countries, in particular in China, Vietnam, India, and Bangladesh (Thee, 2009). The golden age of 

the garment industry at national level was disappearing because of six Economic Obstacles (EOs).  

 
Figure 3.8: The Trend of Large Garment Manufacturers and Medium Garment Manufacturers.  

Source: calculated from the annual manufacturing survey data by BPS
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. 

These six EOs can be classified into two groups, namely national obstacles (EO 1 till EO 5), and 

local obstacles (EO 6). The national obstacles are caused by external parties such as competitors, 

customers, retailers, employees, and government that lead the ISGMs into unsupportive business 

environments. The local obstacles are caused by the management itself. The six EOs are as follows. 

(EO 1) The domination of Chinese garment products in the domestic market. In 2006, the China 

garment products had filled more than a third of Indonesia‟s domestic garment market (Soetrisno, 

2009). Based on the data from the Indonesia Textile Association, we saw a 380% growth by the 

imported China garment products to Indonesia from 1999 to 2004. The huge import number was 

only calculated for the official garment import; it did not include the illegal import, which made the 

situation even worse. The weak position of Indonesian garment products on the domestic market 

were also shown by the percentage of product composition sold in the domestic markets. Ernawati, 

Deputy for Cooperation for SMEs, stated that domestic malls and markets contained about 80% 

foreign apparels. This phenomenon was an indicator that the continuity of Indonesian garment 

manufacturing by SMEs was in danger (Silitonga, 2006). 

(EO 2) The good business prospect of garment industry during the golden age attracted an 

abundant number of businessmen to establish new ISGMs. So, the supply became higher than the 

demand (a contradictory situation with the golden age). Thus, the number of ISGMs was larger 

than the number of the garment resellers. This modification changed the way of the business in the 

garment industry. The new situation is in contrast to the previous situation where the garment shop 

owners did their best in persuading ISGMs owners. Now, ISGMs face many obstacles in 

maintaining the garment shop owners as their loyal customers. 
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 We are only able to provide the trend of sustainability of garment industry from 2004 till 2009 because 

there was a changing in the coding system in the BPS annual manufacturing survey on 2004. The BPS could 

not share their conversion policy to public. So, we could not check whether a firm was already established 

before 2004. 
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(EO 3) The negotiation power of ISGMs becomes lower than the negotiation power of modern 

retailers because of the changes in Indonesian‟s living style. Nowadays, the Indonesian people 

prefer to go shopping in modern retailers, such as department stores, hypermarkets, and shopping 

malls. Therefore, the role of the modern retailers becomes more significant for apparel distribution. 

The domination of modern retailers in the apparel distribution is unfavourable for the ISGMs. The 

modern retailers applied complicated requirements that weaken the ISGM position (Coster, 2007d). 

For example, the policy that the ISGMs have to accept all product returns from the modern 

retailers. When the modern retailers return garment products, the ISGMs faced cash-flow 

difficulties by the returned products. After being returned, the products are usually to be sold for a 

very low price (Winarto & Gunawan, 2008).  

(EO 4) The low productivity of the ISGM employees. The ISGMs productivity was considerably 

lower than those of the large garment enterprises and the foreign garment manufacturers (Regional 

Economic and Social Analysis Unit, 2008). The productivity of Indonesian workers is below the 

productivity of Chinese workers. An ISGM owner-manager (from INBUS 1, who also opened a 

garment manufacturer in China) communicated that two Chinese employees can handle all 

production processes by themselves in a very small house. They maximise the use of the entire 

space in the house. The place for a sewing machine can be transformed into the place for drawing 

pattern on fabrics, for cutting, and even for sewing. Moreover the Chinese employees also work 

hard almost the whole day, from early morning till late night. The reason behind this behaviour is 

that the employee wants to give an impression to his neighbours that he is needed by the firm. 

In contrary, the ISGM owner-manager faces a totally different situation at home. To produce the 

same amount in the same period of time (as his branch in China produces), he needs to employ 

more employees. The reason is that not all Indonesian employees are willing to work seriously and 

to take overtime. Even the eight hours working time are decreased by going to the toilet frequently 

and chatting to each other. Therefore, ISGMs owner-managers imposed a regulation for going to 

toilet and assigned a supervisor in the working place. The situation on the garment manufacturer is 

in line with the prediction by Coster (2007e) who stated that the Indonesia garment industry will 

have hard times to compete with China because of human resources and production technology.  

(EO 5) The ISGMs faced high transaction costs because the garment industry was not supported by 

the government (Thee, 2009). Some ISGM owner-managers observe that the support by the China 

government looks more promising for them to open a garment manufacturer in China (i.e., the 

country of the opponent) than in Indonesia. The China government supported a manufacturer when 

the manufacturer brings income for a huge number of Chinese citizens. In contrast, the ISGMs 

owners hardly found the same governmental support in Indonesia. In Indonesia, the ISGMs face a 

high production cost as a consequence of non-conducive issues, for instance, in paying periodic 

„under-table‟ fees to various parties.  

The Indonesian government had a specific development strategy for the garment and textile 

industry, with a focus on a smoothly operating harbour and customs sector, business-friendly 

taxation, a fairly functioning labour market, sustainable energy supply, a less rigid banking and 

finance sector, and a better access to worldwide markets via the negotiation of free trade 

agreements (Coster, 2007f). But in the same time, the implementation of government policies was 

not as smooth as the plan. The ISGMs usually faced a lack of capabilities to handle the domestic 

problems caused by bureaucratic instances successfully (e.g., to obtain permits that leads to the 

high cost of Indonesia harbours), taxation, and labour issues (Coster, 2007b).  

The high cost of Indonesian harbours resulted from the impact that the use of the US dollar had in 

the international transaction; meanwhile other countries regulated the use of their local currency as 

the mean. The high currency exchange from IDR to US$ had a clear implication on higher cost 

reflected in the price of garment products. Simultaneously, the energy crisis in Indonesia had an 

impact on the high electricity price, with the negative result that higher transaction costs had to be 

paid by the ISGMs. Moreover, the banking sector in Indonesia labelled garment and textile industry 

as a high risk industry for obtaining more funding. The banks set a high commercial interest rate 
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for the ISGMs. The high interest rate is because banks categorised garment industry as a sunset 

industry (Kabarbisnis.com, 2010). In early 2010, most of the interest rates for productive credit was 

still 14%, meanwhile in China it only reached 6%. In February 2012, the interest rate of credit for 

SMEs was 20.5%
23

. So, most of the ISGMs could not afford to borrow money owing to the high 

level of interest rate. 

(EO 6) The management made awful and immediate decisions without being supported by 

qualified information. The local obstacle is mainly caused by the inappropriate management 

practices. Even though most of the ISGM managers record the financial transaction in their own 

way, most of them are only interested in two issues, namely the profit and the cash availability in 

the firm. They have not yet understood how to monitor and to evaluate their strategies via financial 

statements (based on case studies on INBUS 2 till INBUS 5). For instance, they did not pay 

attention to a customer‟s debt collection. They kept in their mind that the more sales is performed 

by a customer, the more profit will be achieved. But, they did not consider the risk of having a big 

debt that excesses for above the maximum debt per customer (Kurniawan & Gunawan, 2007). They 

are not used to use FSA and KPIs techniques because most of them do not have an adequate 

managerial education. 

The national and local obstacles faced by the ISGMs became even worse for some ISGMs as 

Indonesia implemented the AFTA policy (regional level). Indeed, the AFTA implementation can 

strengthen the Indonesia garment industry, but at the same time it can also threaten the garment 

manufacturing by SMEs. Some economy experts predicted that AFTA will hit negatively the 

following four industries: textile industry, garment industry, footwear industry, and electronic 

industry (Wirawasta, 2010b). 

3.5 The Double-edged Effects of AFTA 

Globalisation may become a double-edged phenomenon for firms in emerging countries, such as 

Indonesia. It will have both positive and negative impacts. The positive impacts are commonly felt 

by large garment manufacturers, while the negative impacts are suffered from by the ISGMs. Here 

we note that large enterprises and ISGMs are two distinct players within the Indonesian garment 

industry (Adam, 2004). 

The role of the cooperation between the ASEAN members is quite important in their effort to make 

ASEAN one of the world economy centres. ASEAN attempted to enhance the possibility to fulfil 

the ASEAN market (regional level) by their products. The expected outcomes of AFTA were to 

become a catalyst for greater efficiency in production, to create long-term competitiveness for 

ASEAN, and to provide a wider choice of better quality consumer products for ASEAN members 

(ASEAN Secretariat, 2002). The ASEAN leaders agreed to eliminate all import duties by 2010 for 

the six original members of ASEAN. The exception of ASEAN countries that had not implemented 

AFTA in 2010 were Laos, Cambodia, and Myanmar. They will implement the free duty policy in 

2012 (Sunarno, 2008). The AFTA realisation also has a correlation with their economic partners, in 

particular with (1) Japan,  (2) the Republic of Korea, and (3) China (ASEAN Secretariat, 2002). As 

a natural consequence, the AFTA implementation led to the implementation of (1) ASEAN-Japan 

FTA, (2) ASEAN-Korea FTA, and (3) ASEAN-China Free Trade Area (ACFTA).  

The implementation of AFTA may contribute to both positive (see Subsection 3.5.1) and negative 

(see Subsection 3.5.2) impacts on the Indonesia‟s economy. There are two groups who look at the 

AFTA implementation from different perspectives, namely (1) garment and textile businessmen 

who rely on the export market, and (2) garment and textile businessmen who only rely on the 

domestic market (Wirawasta, 2010a). Subsection 3.5.3 describes why ISGMs suffer from the 

AFTA implementation. 
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 The amount that can be borrowed from the bank ranges from IDR 100 million to IDR 1 milliard. The terms 

of credit are: fixed principal, interest decreases, smaller amount of monthly instalment.  
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3.5.1 Positive Impact of AFTA  

The businessmen who rely on the export market usually have a large enterprise. They are optimistic 

on AFTA since AFTA help them to improve the export. Their opinion is based on the on-progress 

recovery of the world economic condition. The recovery leads to the increase of the import level of 

some major importing countries such as (1) Japan, (2) USA, and (3) European Union (Wirawasta, 

2010a). The consequence of AFTA also creates a bigger opportunity for exporting to other ASEAN 

countries. This intra-ASEAN cooperation is essential for Indonesia.  

Based on the information provided by BPS Indonesia (2009), the growth of the garment export is 

still significant to the Indonesia economy nowadays. The growth of garment export in 2007 was 

only 1.87%, owing to the consequences of the global financial crisis. It was below the garment 

export growth in 2006, where it reached to 12.23%. But, the garment export performance was 

getting better in 2008 and reached to USD 6,092,000. It means that there was a 6.64% growth rate 

in the garment export. This indicates a bright opportunity for garment industry, and AFTA may 

enhance the export possibility.  

Table 3.1: Foreign Investors in Indonesia Garment Manufacturers – Year 2009. 

 
Source: calculated from the annual manufacturing survey data by BPS. 

AFTA also provides the opportunity for attracting an investment in garment industry from other 

countries. In 2009, there were 117 foreign investments in the garment industry (see Table 3.1; see 

M2 in Section 1.3 and Appendix A). Korea contributes to 47.01% of the foreign investment in the 

garment industry. 

3.5.2 Negative Impact of AFTA 

The businessmen who rely on the domestic market usually are ISGMs. They argue that ISGMs will 

be negatively hit by AFTA. Supported by the Indonesian Chamber of Commerce and Industry, the 

businessmen urged government to cancel the implementation of AFTA, in particular for the 

ACFTA (Wirawasta, 2010a).  

The implementation of the zero-tariff import duties for garment has made the position of China 

garment products stronger in the Indonesia domestic market (Wirawasta, 2010a). Owing to the 

impact of ACFTA, the China garment products will be dominating easily the domestic market. The 

increasing number of China garment products in the Indonesian market will cause  a decrease of 

about 30 % on SMEs garment domestic sales (Kabarbisnis.com, 2010).  

The non-legal China garment products also dominate the domestic market. From a governmental 

point of view, the ACFTA implementation will reduce smuggling practices. But smuggling of 

China products will still happen, and even it will continue with an increasing trend in some product 

categories (Wirawasta, 2010b). The logic behind the statement is that the import duties of garment 

products in the ACFTA agreement are still ranging from 5% to 15%. In 2010, 84 tariff headings of 

garment are still applied by 5%, and 52 customs tariffs are by 15%, while the remaining 175 tariffs 

have 0% import duty (Wirawasta, 2010b). The garment products in 15% import duty category are 

the most widely consumed ones by the Indonesian people. They are pants, shirts, and apparel of 

cotton or polyester material. While the products rarely consumed by Indonesian, such as wool 
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products, rayon and nylon have 0% import duty. It means that the Indonesian government‟s goal to 

lower smuggling of garment is still far from reality.  

To illustrate the negative impact of the China product domination, we provide a comparison on 

ISGMs‟ performance in the peak season.  Usually, Idul Fitri (see Subsection 3.4.1) has a significant 

impact on the performance of garment manufacturing in domestic market. The sales performances 

can increase about 2 till 2.5 times of the regular performance (Kabarbisnis.com, 2009a). The 

potential sale of the domestic garment market usually reached US$ 3 trillion in this period. But, as 

the China product becomes more dominant in the domestic market, garment experts then predicted 

that ISGMs sales will decrease by one third in 2010 (Kabarbisnis.com, 2010), which is not yet 

confirmed.  

In our interviews (see M3 in Section 1.3 and Appendix B), we found an alarming fact, viz. that 

nowadays most of the ISGMs are forced to switch their activities to the domestic markets. Most of 

the ISGMs cannot meet the high-level quality standard of exporting products to developed 

countries on the same price level as offered by the Chinese products. The situation forces some of 

the ISGMs to change their core business into a garment retailer that sells Chinese garment 

products. It will be more profitable to sell low-cost-China products rather than to produce the 

garment products.  

3.5.3 The Differences between Large Garment Enterprises and ISGMs 

The differences between large garment enterprises and ISGMs evoke two prevailing question: (1) 

why are the large garment enterprises happy with the impacts of the AFTA? and (2) why do most 

of the ISGMs suffer from the consequences of the AFTA implementation? Obviously, the two type 

of players differ largely in terms of (1) capital investments for production technology, (2) economy 

of scale, (3) the use of ICT, (4) design and marketing skills, and (5) the limited use of accounting 

records (cf. Coster, 2007b). Below we analyse what the consequences of these differences are.  

(Ad 1) The ISGMs have limited funds for their daily activities and for capital investment. As an 

impact of the global financial crisis, most of the ISGM customers postpone their credit payments. 

Actually, although the economic crisis has been passed, the lateness of credit payments is still 

becoming a trend. Here too, it leads ISGMs to financial difficulties. They have to pay their 

employees‟ wages and other daily transactional costs in cash whereas they have to wait for money 

from the customers. The difficulties to receive the customer payments in time forced the ISGMs to 

use their capital investment wisely. In this situation, ISGMs often find difficulties to cover the daily 

operating expenses. So, it is understandable that their capital investment does not longer refer to the 

money invested in a business with the idea that the money will be used to purchase a fixed asset, 

such as production technology.  

 (Ad 2) The ISGMs have low economy of scale. To increase the economy of scale, the ISGM 

manager has to decide at least upon three options: (1) buying more machines for production, (2) 

applying an over-time schedule in their production planning, or (3) outsourcing some of the orders 

to their partners (other ISGMs). Each of the choices has its own risks.  

(Ad 2.1) Buying more machines means more money to be spent to buy the machines and to pay the 

related expenses. Actually, the ISGMs have to decide carefully on the allocation of their limited 

funds. Moreover, there will be some period in the year that ISGMs have usually less demand. 

When the ISGMs have to reduce the number of the employees because of the reduction in demand, 

they will meet difficulties with the employment protection regulation. So, this option is usually not 

favourable.  

(Ad 2.2) Applying an over-time schedule will be a more favourable solution if there is a high profit 

margin. But this solution will not bring a large difference in quantities produced if the output is 

compared with other solutions. For ISGMs that produce apparel made of knit, this option is feasible 

as most of the employees are men. However, for ISGMs that produce apparel made of fabric, the 
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over-time schedule is not a good option. Most of their employees are women who have their 

responsibility for their family. 

(Ad 2.3) Outsourcing can be the best and the easiest solution. The focus is that an ISGM really 

depends on the performance of the other firms (the partners). When there are many rejected 

garment products that are produced by the partners, the ISGMs will face the direct impact. 

Customers will not complain to the partners. Customers will complain and even ask ISGMs to pay 

a fine. If the customer is from abroad, ISGMs will suffer even more when they have to substitute 

the raw materials by foreign currency.  

Because each of the three options has its own drawbacks, most of the ISGMs straightforwardly 

reject the order that exceed their production capacity. Even some of the ISGMs then put their target 

below their production capacity.  

(Ad 3) The ISGMs cannot maximise the use of ICT. Because of the limitation of funding, ISGMs 

cannot use modern developments of ICT and software for their operations. The situation is 

different for large garment enterprises that can extensively use ICT in their daily activities. Using 

the ICT, large enterprises can maximise the use of qualified information and adequate knowledge. 

As an example, large enterprises are able to use Oracle databases and Oracle modules to manage its 

customers‟ transactions. By monitoring each of their customers adequately, large enterprises will 

be able to know well about the behaviour of each of the customers. Then, they use the knowledge 

as the basis of their decision making. The large enterprises achieve their benefits by implementing 

ICT well.  

(Ad 4) The ISGMs have a lack of design and marketing skills. The ISGMs focus more on the 

production process. Indeed, the ISGMs are experts in learning and implementing product styles 

given by the customers. However, they do not make themselves a huge contribution to garment 

product innovation in the design. The reason is that most of the ISGMs do not have a design expert. 

They always count on the sample style given by their customers. Consequently, most of the ISGMs 

are dependent on their customers. If there are no orders from their customers, they are unable to 

develop their own design. Hence, they could not make their own products. This is different with 

large enterprises that can sell garment products by their own brands. However, most of the ISGMs 

in Indonesia do not have their own brand in the domestic market. If there is no international order, 

they have to accept any order from the hypermarket or another retailer. Then ISGMs usually use 

the retailer‟s brand for their products. Finally, the ISGMs cannot optimise the product selling 

through other marketing channels.  

(Ad 5) The ISGMs cannot use qualified information from their accounting records. Most of the 

ISGMs use their own method for recording financial-related activities (traditional and unstructured 

recording approach). Only a small part of the ISGMs follows the SAK-ETAP. Using the 

accounting record, a financial expert may able to figure out the business performance of the firm. 

The financial expert makes his interpretation by analysing the results of FSA and KPIs (qualified 

information). The interpretation will be used as the basis of a manager‟s decision making. The 

ISGMs are unaware of the benefits of using qualified information in their decision making. 

Furthermore, most of the ISGMs do not have an employee who is able to use and to interpret the 

results of FSA. ISGMs managers only monitor the profit and the availability of the money. Without 

adequately supporting data, those managers will be not able to evaluate the firm in more detail. For 

instance, the managers only realise that their firm is having a lower profit. They blamed it and 

believed that it was the result of their inability to compete with the prices of the China garment 

products. Meanwhile, they did not try to make an investigation whether the lower profit is caused 

by the lower sales, by the increase in their Cost of Goods Sold (COGS), or by the increase in their 

operating expenses. Without knowing the real cause, the ISGM manager will not be able to reach 

the business targets. 
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3.6 Sixteen Business Challenges for ISGMs 

The section aims to summarise the six economic obstacles mentioned in Subsection 3.4.3 and the 

weaknesses of ISGMs (compared with large enterprises) in Subsection 3.5.3. In the sequel, we use 

business challenges as the term of the combination of the economic obstacles and the weaknesses. 

We analyse all the business challenges faced by the ISGMs and present the two most significant 

business challenges (core problems) as research items to be addressed in our study.  

To select the core problems that have a greater direct impact to the ISGMs to be investigated in the 

study, we adapt the notion of phenomenon bundle by Braun (2008). The notion of problem bundle 

is originally used by Wieringa and Heerkens (2003). We have a preference to use the notion of 

business challenges bundle as our term for the investigation to be described below. There are four 

rules (Rs) to select a proper business challenges bundle: (R1) choose business challenges close to 

the root of the sequence of causes, preferably the root business challenges themselves, (R2) choose 

business challenges which actually can be changed, (R3) choose business challenges which require 

actual research, and (R4) choose a reasonable number of business challenges.  

We present a brief simplification of the business challenges in Figure 3.9. We start with 3 business 

challenges: there is an unawareness of information need (P0), a lack of financial experience and 

expertise (P1), and a large amount of FSA and KPIs techniques (P2). The combination of P0 and 

P1 point to the lack of qualified information for decision making (P3). The combination of P1 and 

P2 leads to an inability to interpret FSA and KPIs results (P4). P3 has two immediate 

consequences. They are characterised as internal frauds (P8), and unskilled employees (P9). In 

combination with P4, P3 leads to awful management decisions (P10). At the level of P8, P9, and 

P10, we see three new business challenges occurring: P5, P6, and P7. P5 is lack of investment 

capital, P6 is unsupportive regulation, and P7 is non-official cost. The range P5 to P10 leads to a 

next level of three business challenges: lack of capital (P11), problems in productivity and business 

development (P12), and lack of skills (P13). These three (P11, P12, and P13) result in inefficiency 

and ineffectiveness in production and distribution processes (P14). From P14, we arrive at ISGM‟s 

lack of competitiveness in accomplishing better productivity and better quality (P15). 

The 16 business challenges (P0 to P15) are not fully new, although their selection may be. 

Nevertheless, other researchers have addressed some of the challenges. For instance, Thee (2009) 

has suggested that the  government could do a great deal to help the garment manufacturers by (1) 

clamping down on corruption by government bureaucracy (particularly the custom service), (2) 

providing legal certainty, and (3) issuing more business-friendly labour regulations. These 

suggestions will support competitiveness of ISGM if external parties are willing to participate. Yet, 

an effort to obtain high commitment and participation from all the external parties will take a long 

period of time. A focus on improvement at local level is preferable and will have a direct impact. 

So, we eliminate P5, P6, P7, and P8 which are fully dependent on external parties. 

According to R1, the root business challenges are P0, P1, and P2, thus they should be the core 

business challenges. However, P0, P1, and P2 are pre-defined characteristics of the research 

domain that cannot be changed by the research. The closest business challenges to the root business 

challenges are P3 and P4. P3 and P4 match with all Wieringa and Heerkens‟ rules. Consequently, 

we selected P3 and P4 as our core business challenges. P3 (lack of qualified information for 

decision making) is translated to the need for accessing qualified information. P4 (inability to 

interpret FSA and KPIs results) is translated into the need for support by adequate knowledge.  

So, P3 and P4 are the core business challenges in our study. The ISGM managers need an adequate 

system for accessing qualified information and interpreting the results of FSA and KPIs. With the 

adequate system, the manager may be able to reach the business targets by making an appropriate 

decision. Moreover, the manager may able to determine the best possible estimates of the firm‟s 

future performance (cf. Shue et al., 2009). 
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Figure 3.9: The Business Challenges Bundle of the Research Domain. 

Note: The arrows indicate causal relationship between the business challenges.  

The method is adapted from Braun (2008). 

Source: proposed by the researcher. 

3.7 Chapter Summary 

This chapter has shown that ISGMs are important for the Indonesian economy. However, a close 

analysis of obstacles at the local, national, and regional level proves that the future development of 

the ISGMs will result in some serious challenges, in particular when the ISGMs have to compete 

with less governmental trade protection. The consequence of the AFTA implementation is that the 

export of large garment enterprises may be enhanced. Yet, the ISGMs, especially in the domestic 

market, will see their business diminish in comparison to the strong competitors from China. 

Obviously, when the ISGMs are unable to compete with the prices of the Chinese garment 

products, the Indonesian economy will go down.  

To secure the ISGMs, we analysed the ISGMs using the business challenges bundle as introduced 

by Braun (2008). From the sixteen business challenges, we proposed two significant business 

challenges: (1) lack of qualified information for decision making, and (2) an inability to interpret 

FSA and KPIs results (see Figure 3.9). In the next chapters we focus on the two challenges and 

attempt to find ways to overcome them. 

  

P7:                             

Non-official 

cost 

P6:        

Unsupportive 

regulation

P5:                    

Lack of 

investment 

capital

P14:                                                                                                                             

Inefficiency and ineffectiveness in production and distribution 

processes

P8:                      

Internal frauds

P10:                  

Awful management 

decisions 

P15:                                                          

ISGMs lack of competitiveness in accomplishing 

better productivity and better quality 

P11:                     

Lack of capital

P12:                                              

Problems in productivity 

and business development 

P13:                

Lack of skills

P0:                                   

Unawareness of the 

information needs

P2:                                                  

Large amount of FSA and 

KPIs techniques

P9:         

Unskilled 

employees

P3:                                       

Lack of qualified information 

for decision making

P4:                                   

Inability to interpret FSA and 

KPIs results

P1:                                       

Lack of financial 

experience and expertise



42 The Business Challenges 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page is intentionally left blank. 

 



 

 

Chapter 4 The Interpretation of Financial Analysis in ISGM 

 

This chapter is a slightly adapted version of the following publication
24

. 

Gunawan, A., Wahdan, M. A., van den Herik, H. J., Athuri, A., & Tan Lian Soei, C. (2011a). 

Computational Interpretation of Dupont Model: Cases of Indonesian SMEs Garment 

Manufacturers. In R. J. Jorna, K. Liu & N. R. Faber (Eds.), Proceedings of the 13th International 

Conference on Informatics and Semiotics in Organisations (pp. 92-102). Leeuwarden, The 

Netherlands: International Conference on Informatics and Semiotics in Organisations (ICISO). 

 

Any arbitrary financial experts may generate opinion on the ISGM business performance, e.g. by 

using the financial numbers which are produced by FSA (cf. Carr, 2009). However, to have a clear 

understanding on what is happening in an ISGM, a deep analysis of various FSA techniques is 

needed. Here we note that each of the FSA techniques focusses on a specific issue. A different 

interpretation of the issue may change the logic of the whole opinion. Therefore, financial 

experience and expertise have a significant role in making a correct opinion. In this chapter we 

address how financial experts in Indonesia analyse and interpret the results of FSA. Accordingly, 

we will answer research question 1, which reads as follows. 

RQ1: What kind of knowledge of FSA techniques does a financial expert need in order to 

formulate his opinion on the business performance of an ISGM?  

Earlier, in Section 2.2, we discussed that the ISGM managers need both (1) system support in 

accessing FSA results and (2) expert knowledge in interpreting the results. The financial 

interpretation on FSA results can be used for figuring out (1) what has happened in the ISGM, (2) 

why has it happened, and (3) how to (re-)formulate the business strategy. By understanding the 

core problem in the firm, the ISGM managers may have a better chance in achieving the two 

business targets.  

Section 4.1 presents the role of FSA for the ISGMs. Section 4.2 introduces the use of a DuPont 

model that interprets the ISGM‟s performances at first blush (see Definition 4.3). It is followed by 

a brief overview on the use of the four other FSA techniques in Section 4.3. Section 4.4 provides a 

financial model used in LIA for the interpretation of the FSA results. Finally, Section 4.5 provides 

our answer to RQ1. 

4.1 The Role of Financial Statement Analysis 

Finance can be defined as the art and science of managing money (Gitman & Zutter, 2012). In a 

large enterprise, a financial expert manages the financial affairs of the firm. The financial expert 

contributes to (1) developing an adequate strategy and (2) improving the firm‟s competitiveness. 

He analyses and interprets financial data for supporting managerial decisions. In SMEs, the finance 

function is usually performed by the owner-manager. To achieve the two business targets, an ISGM 

manager should evaluate the financial statements. Below, we define the financial statements. 

Definition 4.1: Financial Statements 

“Financial Statements are a tool for providing the business performance of a firm. There are four 

types of statements, namely (1) the statement of the financial position (balance sheet), (2) the 

statement of comprehensive income (income statement), (3) the statement of changes in equity, and 

(4) the statement of cash flow” (cf. Gitman & Zutter, 2012).  
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The role of the four types of financial statements is as follows (Gitman & Zutter, 2012): it provides 

(1) the fairness of firm‟s financial position; 

(2) the firm‟s financial performance; 

(3) the firm‟s capital condition; 

(4) insight into the firm‟s cash flow distribution and performance (inflows and outflows). 

The fourth type of statement divides the flow of cash into three main activities, namely operating, 

investment, and financing. The process of evaluating the firm‟s condition using the financial 

statements is called financial statement analysis (FSA). We define FSA as follows. 

Definition 4.2: Financial Statement Analysis 

“Financial Statement Analysis is a critical and in-depth examination of the underlying values 

reflected in the financial statements for supporting management decision making” (cf. Fridson & 

Alvarez, 2011). 

Proper use of FSA plays a significant role in supporting an ISGM manager (1) to deal adequately 

with the firm‟s core business (Carr, 2009; Fraser  & Ormiston, 2004), (2a) to determine why 

something has already happened and (2b) to predict the best possible estimates of the firm‟s future 

performance (Appiah & Abor, 2009), (3a) to become more effective and (3b) to reduce the 

uncertainty risk (Smith, 2008; Gitman & Zutter, 2012), and (4a) to explain the business 

performance to their employees and (4b) to motivate them to achieve new targets (Clive Reading, 

2002). For instance, with the use of an appropriate technique in FSA, a manager will be able to 

predict more precisely whether their customers can pay their debts or not (Institute of Management 

and Administration, 2009). Using this information, the manager may minimise the risk of granting 

more debts to an unhealthy customer (Kurniawan & Gunawan, 2007).  

4.2 Investigation of DuPont Model 

This section briefly describes our findings on why the DuPont model can be used for supporting the 

ISGM in achieving their business targets. The DuPont model was originally developed by F. 

Donaldson Brown, a staff person in DuPont‟s treasury department (Narayanan, 2010). The DuPont 

model can be used as a framework for calculation of financial ratios  (Albrecht, Stice, & Stice, 

2011). We define DuPont model as follows. 

Definition 4.3: DuPont Model 

“A DuPont Model is a financial tool for obtaining a better appreciation of the interrelationship 

between the statement of comprehensive income and the statement of financial position, without 

becoming overloaded by the details” (cf. Milbourn & Haight, 2005; Gitman & Zutter, 2012). 

Based on our in-depth interviews (see M3 in Section 1.3 and Appendix B), we may conclude that 

successful ISGMs often follow one of two business strategies: (1) product-differentiation strategy 

or (2) low-cost strategy. Both strategies are extensively discussed by Libby et al. (2009).  They 

state that a product-differentiation strategy relies on (1) research and development, and (2) product 

promotion. The aim of product-differentiation is to convince the customers on the supremacy and 

uniqueness of their products. Under this strategy, an ISGM offers a high quality, unique, and 

exclusive style. It leads the ISGM to be able to charge higher prices. Higher prices may lead to 

higher profitability, although it is not mandatory. A low-cost strategy depends on efficient 

management of (1) the accounts receivable, (2) the inventory, and (3) the assets to produce a high 

asset turnover (Libby et al., 2009). Under this strategy, an ISGM should be more efficient than its 

competitors. A problem then may arise when the ISGM faces more efficient competitors, e.g., from 

China (see Subsection 3.4.3). 

Our challenging problem is how the managers monitor and evaluate whether their strategy has a 

good financial outcome. Any changing in daily decisions can have a significant impact on the 

profitability of the business. When an ISGM manager faces tough competition, such as with 
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Chinese garment products, he should react rapidly to the pressure from the environment. This kind 

of instant reaction means that the manager must make an immediate decision, often without 

thinking thoroughly on the impact of his decision. Consequently, there is a high need for the use of 

adequate FSA techniques that can be used in monitoring-and-evaluating the strategies taken by the 

ISGM managers. For this task we use the DuPont model. Section 4.2.1 presents the use of three 

indicators in the DuPont model for analysing the effectiveness of the ISGM strategies. Then it is 

followed by the use of DuPont model in section 4.2.2. 

4.2.1 Three Main Financial Ratios of the DuPont Model 

In the interviews with the financial experts (see M3 in Section 1.3 and Appendix C), it transpired 

that the experts‟ first step in analysing the firm performance is based on Return on Equity (ROE). 

ROE
25

 analysis is the most comprehensive framework for evaluating a firm‟s performance 

(Soliman, 2008; Libby et al., 2009). In general, ROE measures how much the business earned for 

each IDR of the owner‟s investment. Libby et al. (2009) emphasise that financial experts use ROE 

to assess the effectiveness of the business‟ overall strategies (containing its operating, investing, 

and financing strategies). The changes in operating, investing, and financing strategies will have a 

significant impact on the changes of the business‟ profit (see Figure 4.1). The changes can be 

observed in an annual period, and sometimes in a monthly-based period.  

 
Figure 4.1: The Impact of Strategies on Firm Performance: an Investigation by DuPont Model.  

Source: slightly adapted from Libby et al. (2009). 

The DuPont model can be used to make intricacies transparent for the real reason of the changes on 

the firm performance. The intricacies are usually known as financial performance problems (see 

also Prendergast, 2006). The DuPont model enables us to evaluate ROE by three main financial 

ratios (see Figure 4.1, A, B, and C): (1) net profit margin (NPM), (2) asset turnover, and (3) 

financial leverage multiplier (FLM). These three financial ratios describe the three ways that 

management can improve the ROE (Libby et al., 2009). By observing the changes in each of those 

factors, the ISGM managers will be able to evaluate their own strategy and relate it to the observed 

changes. 

4.2.2 The Use of DuPont Model 

A NPM measures the ability to generate the net income from sales. It depends on (A) sales, (B) 

COGS, (C) operating expenses, (D) interest expenses, and (E) taxes (see Figure 4.2, the statement 

of comprehensive income). Hence, the changing of the NPM shows the effectiveness of the 

operating strategies (see Figure 4.1, A). The higher the result of the ratio is, the more effective the 
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business is in its operating activities. The ability in interpreting the meaning of this ratio is 

important as the manager often reacts immediately on an act by one of his competitors.  

 
Figure 4.2: The DuPont Model.  

Note: boxes with shading means the value of the box is same with the non-shading one. 

Source: modified from Gitman & Zutter (2012).  

Figure 4.2 shows the roadmap on how a financial expert uses the DuPont model for investigating 

the source of changes observed in the financial statements. Figure 4.2 is a more detailed version of 

Figure 4.1. Here it is noted that we placed the ROE in front of the firm performance (see the right 

side of Figure 4.2). Figure 4.2 illustrates the relationship between the statement of the financial 

position and the statement of comprehensive income. The formula of the financial ratios used in the 

study and the detailed information, in particular on how to interpret the results of the financial 

ratios, is described in Appendix H. 

Asset turnover measures how many sales revenues (per IDR) the business generates from investing 

money (per IDR) in its assets. It is called asset efficiency (Libby et al., 2009). It depends on: (1) 

sales volume, and (2) current assets, and (3) net fixed assets (see Figure 4.2, the statement of 

financial position (i)). Thus, the changing of the asset turnover shows the efficiency of the 

investing strategies. The higher the result of the ratio, the more efficient the business is in using its 

assets (see Figure 4.1, B). However, asset turnover tends to be inversely related to the NPM 

(Narayanan, 2010). In other words, the higher the NPM, the lower the asset turnover will be. The 

efficient use of assets is important for the profitability and growth of a business.  

FLM measures how many assets are employed for each owner‟s investment. This ratio determines 

the extent to which the business relies on debt financing (Narayanan, 2010). It depends on the 

composition of: (1) liabilities and (2) equity (see Figure 4.2, the statement of financial position (ii)). 
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As a consequence, the changing in FLM shows the effectiveness of financing strategies (see Figure 

4.1, C). The higher the number, the more debt the firm is carrying (Narayanan, 2010).  

Based on the interpretation of the results of the DuPont model, the ISGM manager should develop 

an adequate strategy to minimise the negative changes or to support the positive changes. 

Therefore, the Dupont model can also be useful as a planning tool as well as a diagnostic tool 

(Milbourn & Haight, 2005). The DuPont model can be used as a tool by the firm for monitoring the 

performance through the planning period. It is also possible to use it for the post-audit planning 

process (cf. Collier, McGowan Jr, & Muhammad, 2010). Moreover, we agree with the conclusion 

by Milbourn and Haight (2005) that the DuPont model can be used as a learning tool for an ISGM 

manager. Using the DuPont model, a manager may build up his own critical thinking competencies 

in interpreting the results of FSA.  

As a case in point on how a financial expert can use the DuPont model in investigating the firm 

performance, we provide the following example. In order to generate more sales, a manager might 

reduce the prices (Narayanan, 2010), but such a reduction might be double edged: (1) the reduction 

may lead to more sales and (2) it may also lead to a lower NPM. More sales may lead to more 

NPM. Yet, a bad calculation in decreasing the sales prices may also result in a decrease in the 

NPM. When the lower price is failed to attract more sales (targeted sales), the firm will have less 

gross profit because the firm still has to pay the same (or even higher) level of COGS. This 

situation may lead to a decrease in the NPM. A decrease in the NPM may be caused by at least one 

of five possibilities (see Figure 4.2 from A till E), namely (A) a decrease in sales, (B) an increase in 

COGS, (C) an increase in operating expenses, (D) an increase in interest expenses, and (E) an 

increase in taxes (cf. Prendergast, 2006).  

4.3 The Use of the Other FSA Techniques 

The earlier example in Subsection 4.2.2 shows that investigating the cause of a ROE decrease is 

rather complex. Yet, the use of a DuPont model is not sufficient for obtaining a deep insight into 

what has happened in the firm. The next stage is by analysing the changes by four dedicated FSA 

techniques (see Figure 4.3). Below we discuss these four techniques in the Subsection 4.3.1 to 

4.3.4. Moreover, we define an FSA technique as follows. 

Definition 4.4: FSA Technique 

An FSA technique is the technique that is used for analysing financial statements. The four FSA 

techniques in our study are (1) financial ratio analysis, (2) comparative FSA, (3) cash flow 

analysis, and (4) sensitivity analysis. 

Earlier, in Subsection 1.1.2, we described that the ISGM owners usually are interested in three 

requirements: (1) a good business prospect, (2) a sound financial position, and (3) a strong and 

solid capability to sustain in the business (See Figure 4.3).  

(Ad 1) A good business prospect is answered by investigating how much is the return from the 

firm. It can be analysed by the combination of three FSA techniques, namely DuPont model (see 

Figure 4.3, A – discussed earlier in Section 4.2), financial ratio analysis (see Figure 4.3, B; and 

Subsection 4.3.1), and comparative FSA (see Figure 4.3, C; and Subsection 4.3.2). The 

combination on financial ratio analysis and comparative FSA will be used for obtaining a deep 

understanding on the changes in the business. 

(Ad 2) A sound financial position is answered by investigating from where the money comes. It 

can be analysed by cash flow analysis (see Figure 4.3, D; and Subsection 4.3.3). Cash flow analysis 

will be used for interpreting whether the money comes from the core business of the firm, from 

investment activities, or from financing activities.  

(Ad 3) A strong and solid capability to sustain the business is answered by investigating what the 

future prospect will be if something happened in the firm (see Figure 4.3, E; and Subsection 4.3.4). 

A financial expert conducts sensitivity analysis for obtaining an insight into what is the future 

prospect of the firm and what will happen if a something changes (Hawes & Duffey, 2008). 
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The four FSA techniques stated in Definition 4.4 are used for supporting the results of the DuPont 

model (mentioned in Subsection 4.2). So, we have in total five FSA techniques in our study. Each 

of the five FSA techniques (included DuPont model) is best suited to a specific need in extracting 

what has happened in the firm (Shue et al., 2009). 

 
Figure 4.3: FSA Model for Analysing ISGM Business Performance. 

Source: proposed by the researcher. 

4.3.1 Financial Ratio Analysis 

Financial ratio analysis is the most commonly used technique in FSA. The financial ratio analysis 

focusses on reviewing the relationships among two or more accounts in the financial statements. 

Financial ratio will yield a more in-depth analysis of the strengths and the weaknesses of a business 

(Institute of Management and Administration, 2009; Khan, 1985). We define financial ratio 

analysis as follows. 

Definition 4.5: Financial Ratio Analysis 

“Financial Ratio Analysis is standardising financial data in terms of mathematical relationships 

expressed in the form of percentages or times” (Fraser  & Ormiston, 2004). 

For the ISGMs, the respondents agree to have 23 financial ratios (see Figure 4.4). We present (1) a 

definition of each ratio, (2) how to interpret the ratios, and (3) the formula of each ratio in more 

detail in appendix H. The 23 financial ratios can be grouped into four categories, namely 

profitability ratios, activity ratios, liquidity ratios, and leverage ratios (see Gitman & Zutter, 2012; 

Institute of Management and Administration, 2009; Shue et al., 2009). 
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Profitability ratios are related to the management‟s ability to control expenses and to earn a return 

on the resources committed. The profitability ratios enable managers to evaluate the firm‟s profits 

with respect to a given level of sales, a certain level of assets, or the owners‟ investment. The six 

basic measures of profitability for ISGMs are gross profit margin (GPM), NPM, operating profit 

margin (OPM), operating ratio, ROA, and ROE. 

Activity ratios measure the speed by which various accounts are converted into sales or cash 

(inflows or outflows). The eight basic measures of activity for ISGMs are average collection period 

(ACP), account receivable turnover (ART), asset turnover, days inventory held (DIH), days 

payable outstanding (DPO), fixed asset turnover (FAT), inventory turnover, and payables turnover. 

Liquidity ratios are related to the ability of a firm to meet its short-term obligations as they come 

due. The liquidity ratios are based on the assumption that a firm will be in a great trouble if it is 

unable to meet its current obligation when they become due. The liquidity ratios can provide early 

signs of cash flow problems and impending business failure. The two basic measures of liquidity 

for ISGMs are quick ratio and net working capital (NWC) ratio. 

Leverage ratios indicate the amount of other people‟s money (external funding) being used to 

generate profits. Financial leverage is the magnification of risk and return through the use of fixed-

cost financing. The seven basic measures of financial leverage for ISGMs are debt ratio, current 

liabilities to inventory ratio (CLIR), fixed charge coverage (FCC), interest coverage, long-term 

debt to total capitalisation (LTDTC), times interest earned (TIE), and financial leverage multiplier 

(FLM). 

4.3.2 Comparative Financial Statement Analysis 

There are two kinds of comparative FSA used in LIA, namely time-series analysis and industry 

comparative analysis. We define the time-series analysis and industry comparative analysis as 

follows (see Definitions 4.6 and 4.7). 

Definition 4.6: Time-series Analysis 

“A Time-series Analysis is an evaluation of the firm‟s financial performance over time” (Gitman & 

Zutter, 2012).  

Definition 4.7: Industry Comparative Analysis 

“An Industry Comparative Analysis is an evaluation of the firm‟s financial performance by 

comparing the firm‟s financial performance to the industry‟s average financial performance” 

(Gitman & Zutter, 2012). 

The comparative FSA displays the financial information as percentages. Therefore, the percentage 

figure allow the ISGM managers to compare easily each accounts in AIS to the same account in the 

previous years (or months) as well as to the same account of the industry‟s average. The 

comparative FSA can be done in three ways: (1) by comparing the value of a specific account to 

the value of the same account in the previous year, (2) by comparing the value of a specific account 

to the total value, and (3) by comparing the value of a specific account to the value of the same 

account from industry‟s average. The minimum data for the comparative FSA is three accounting 

periods. The accounts that are compared in the comparative FSA are all financial indicators used in 

DuPont model (in Subsection 4.2.2) and the 23 financial ratios (in Subsection 4.3.1). 

The comparative FSA is useful for tracking changes in the relative size of the various accounts. 

The evaluation based on comparative FSA shows direction, speed, and extent of the firm 

performance trend consecutively. For instance, when a firm has an increasing account receivable, a 

financial expert might interpret this situation as a good phenomenon or as a bad phenomenon (Carr, 

2009). He can assume this condition as a good phenomenon if the increasing account receivable 

resulted from an increase in selling the products. However, the growth of the account receivable 

might be telling us many phenomena of cases of an unpaid account receivable. This leads to a bad 

phenomenon for the firm. 
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4.3.3 Cash Flow Analysis 

The statement of cash flow identifies the sources of the firm‟s money (cash inflows) and shows 

where the cash outflows went during an accounting period (Gitman & Zutter, 2012). We describe 

cash flow analysis as follows. 

Definition 4.8: Cash Flow Analysis 

“A Cash Flow Analysis is financial technique used for analysing the movement of money into and 

out of a firm. The analysis is broken down into three flows, namely operating flows, financing 

flows, and investing flows” (Gitman & Zutter, 2012). 

 
Figure 4.5: Cash Flow Analysis Model. 

Source: adapted from Gitman & Zutter (2012). 

Operating flows show the cash inflows and outflows from the core business (see Figure 4.5, 

Operating Flows). The main activities in operating flows are related to producing products (and 

services) to be sold (cash sales as well as credit sales). The operating activities consists of cash 

flow resulting from selling the garment products, cash collection from accounts receivable, 

payment of overhead expenses, payment of account payable to suppliers, payment of wages to 

employees, payment of operating expenses, payment of interest, and payment of taxes. When the 

final result of cash flow from operating activities shows a negative value, it means that the ISGM 

cannot obtain any profit from its core business. The negative value on operating flows shows a bad 

performance of the firm (ineffectiveness in its operating strategy). The only source in financial 

statements for learning about the generation of cash from operations is in the statement of cash 

flow (Fraser  & Ormiston, 2004). 

Investing flows show the cash inflow and outflows from selling or purchasing the firm‟s fixed 

assets and business interest from non-core business (see Figure 4.5, Investment Flows). In order to 

determine whether a positive result of investing flows is a good sign or a bad sign, the financial 

expert needs to use the other FSA techniques. For instance, when the firm sells its garment 

machines, the investment flows may show a positive result. If the firm does not need again the 

machines, then the positive result is a good phenomenon. However, if the firm sells the machines 
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and it leads to its inability to continue its production again, then the positive result may be turn into 

a bad phenomenon. 

Financing flows show the cash inflows and outflows from borrowing or repaying debts and from 

additional capital or owner‟s drawings (see Figure 4.5, Financing Flows). Financing activities 

include borrowing from creditors, repaying the principal, obtaining resources from owners, and 

providing owners with a return on investment.  

By investigating each of the flows, a financial expert will be able to have an expanded story about 

the firm‟s cash position, whether the firm obtains money (cash) via an appropriate way (from 

where does the money come). A firm can show a loss position but still have plenty of cash with 

which to operate their business. In contrast, the firm can report a profit condition but still misses 

cash for their daily business. Without cash in hand, the firm will run into problems when dealing 

with daily operation expenses, such as the payment of salary and wages of their employees.  

When a manager investigates a cash flow statement, he always wants to have positive cash flow at 

the operating level (Carr, 2009). By having a positive cash flow from the operating activities, the 

firm shows that the cash is coming from its core business. If the cash is not from the core business, 

such as the cash flow from operation is negative, it means that the firm failed to raise money from 

its core business. This condition can be interpreted as a dangerous indicator. A positive net income 

in the income statement is ultimately insignificant unless a company can translate its earnings into 

cash.  

4.3.4 Sensitivity Analysis 

Sensitivity analysis is used for providing a broader understanding of the effect of the different 

parameters (Hawes & Duffey, 2008). With this technique, different scenarios of financial 

statements and the FSA result will be created. The FSA results based on the scenarios can be used 

for decision making. For example, using the sensitivity analysis, the ISGM managers may know 

how much the value of the net profit is if the sales are constant and the wages increase 10%. Using 

the results of the sensitivity analysis, the ISGM managers may have a prospect on what will happen 

in the future if he takes a specific decision (see Subsection 6.2.10). We define the sensitivity 

analysis as follows. 

Definition 4.9: Sensitivity Analysis 

“A Sensitivity Analysis is a financial technique that attempts to answer questions concerning future 

outcomes quantitatively” (Brammertz, Akkizidis, Breymannk, Entin, & Rüstmann, 2009). 

Usually, the sensitivity analysis provides three kinds of scenarios, namely: (1) optimistic, (2) most 

likely, and (3) pessimistic. Each of the scenarios provides a figure on what will happen if (1) the 

ideal case (goal) will be achieved, (2) the normal case will be achieved, or (3) the worst case will 

take place.  

4.4 LIA Model in Interpreting FSA Results 

The interpretation of the DuPont model is not as easy as the calculation of the data into the model. 

For instance, if an ISGM‟s ROE increases because of an improved NPM or due to an increased 

asset turnover, it is a rather positive sign. However, if the increase is owing to the high increase in 

FLM, the firm could be very well over leverage (i.e., has too many debts), which puts the firm in a 

more risky situation (Narayanan, 2010). 

To understand the logical framework, the first step is to pinpoint the real (potential) problem by 

focussing only on where we have a (potential) problem. In other words, LIA will focus on the most 

significant factors and then follow the variables that construct a significant difference. Here, we 

combine the detailed version on the DuPont model in Figure 4.2 with the FSA model for analysing 

the ISGM business performance in Figure 4.3. Thus, we will transfer both of them into a LIA 

model with the task to analyse the ISGM business performance (see Figure 4.6). 
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When there is a significant change in a time series of the ROE, we will analyse whether the change 

of ROE is caused by a change in (1) NPM, (2) asset turnover, or (3) FLM (following the procedure 

of the DuPont model in Figure 4.6 part A). When the DuPont calculations indicate that a business 

has a profitability problem, we will focus on analysing Figure 4.6 part B. Here, a comparative FSA 

may identify which expenses are causing the problem (see Albrecht et al., 2011).  

 
Figure 4.6: LIA Model for Analysing ISGM Business Performance.  

Source: proposed by the researcher. 

When the DuPont calculations indicate that a business has an efficiency problem, we will focus on 

analysing Figure 4.6 part C. One way to obtain a quick indication is to review the comparative FSA 

and other financial ratios that focus on indicating whether the business is holding too much or too 

little of a particular asset (Albrecht et al., 2011).  

Owners generally prefer a high leverage in order to increase the size of the firm without increasing 

their investment, but lenders prefer low leverage to increase the safety of their debt. As a 

consequence, the manager has to decide how to balance these opposing tendencies optimally and 

choose the perfect capital structure for the business (Albrecht et al., 2011). Figure 4.6 part D can be 

used for this kind of analysis. Narayanan (2010) emphasises that the result of the DuPont model is 

not meaningful, unless it is either compared to an industry benchmark (industry comparative 

analysis), or at least compared to a time series (minimum of three years).  

When an ISGM manager wants to analyse the movement of money into and out of a firm, Figure 

4.6 part E will provide the information. A time series analysis of the cash flow provides an 

adequate insight into the impact of the policies taken by the manager. 

When an ISGM manager wants to figure out what will happen if he makes certain policies, LIA 

provides a sensitivity analysis for all the FSA techniques (see Figure 4.6 part F). The manager may 
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determine the preferred level of being optimistic, most likely, and pessimistic. Subsequently, LIA 

will present the results of the three scenarios. Using the result of sensitivity analysis, the manager 

may revise his policy (described in greater detail in Chapter 6. Chapter 6 also provides the example 

of the entire model described in this chapter). 

When we deal with a time series analysis, we would like to address the importance of the seasonal 

sales of the ISGM. Seasonal sales take a significant role in interpreting the changes of the result of 

the FSA in the time series analysis. We can classify the ISGMs into two classes: (1) ISGMs that 

have a significant increase in sales because of Idul Fitri (see Subsection 3.4.1) and (2) ISGMs that 

have stable sales – the sales do not have a significant correlation with any special or holy day. The 

second class usually produces ordinary garment products, for instance apparel for baby. The 

demand for baby apparel is not correlated with any holy day. Commonly, the sales of the ISGMs in 

the first class will be increased by the market demand in the three months before the holy day. But 

all ISGMs will have a decreased performance in the month when Idul Fitri happens. It is because 

most of the ISGMs‟ employees will go back to their home town for almost two weeks. Therefore, 

about three weeks of unproductive activities in the Idul Fitri period may be expected. 

4.5 Answer to Research Question 1 

From our findings, we may conclude that appropriate use of FSA techniques may help the ISGM 

manager to avoid future risky decisions by analysing carefully the origin of the financial 

performance problems. This chapter aimed at answering RQ1, namely: What kind of knowledge of 

FSA techniques does a financial expert need in order to formulate his opinion on the business 

performance of an ISGM?  

The answer to RQ1 reads as follows. A financial expert should have extensive knowledge of the 

following five FSA techniques: (1) the DuPont model, (2) financial ratio analysis, (3) comparative 

financial statement analysis, (4) cash flow analysis, and (5) sensitivity analysis (as presented in 

Figure 4.6). The extensive knowledge is given in Appendix H.  

To guide the reader in the application of the five FSA techniques we state the following. The 

DuPont model can be used for exploring the origin of financial performance problems. The other 

four FSA techniques can be used for obtaining a complete picture on what happened in the ISGMs. 

Dealing with the computational interpretation of the DuPont model in a time series analysis, we 

arrived at the impact of seasonal sales on the ISMGs. Seasonal sales may lead to a significant 

difference in interpreting the ISGM business performance.  

  



54 The Interpretation of Financial Anaysis in ISGM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page is intentionally left blank. 

  



 

 

Chapter 5 Monitoring ISGM’s Indicators to Sustain in the Business 

 

This chapter is an updated and abridged version of the following publication
26

. 

Gunawan, A., Wahdan, M. A., van den Herik, H. J., & Kornarius, Y. P. (2012a). Can e-

Management improve the Indonesian SMEs? Int. J. Trade and Global Markets. (Accepted for 

publications. A revised and updated version of our paper in the International Conference on 

International Business 2011). 

 

One of the tasks of an ISGM manager is to monitor the indicators with respect to the operations of 

the manufacturer (called KPIs). Using the KPIs, the manager will be able to obtain an insight into 

each activity in the firm. This is the basis on which, he may evaluate the results of his previous 

strategy and develop a new adequate strategy. In the current chapter we investigate (1) what kind of 

KPIs are crucial for the ISGMs and (2) how the Indonesian garment experts interpret the KPIs. We 

do so with the help of 5 INBUS cases (see Section 3.4). Accordingly, we will answer research 

question 2, which reads as follows. 

RQ2: What kind of knowledge of KPIs does a garment expert need in order to formulate 

his opinion on the business performance of an ISGM? 

Section 5.1 discusses the importance of monitoring the KPIs. In Section 5.2, we single out sixteen 

KPIs to be monitored closely by the ISGM managers. The sixteen KPIs are grouped into six 

categories, namely: KPIs related to suppliers, KPIs related to cutting employees, KPIs related to 

sewing employees, KPIs related to partners, KPIs related to customers, and KPIs related to ISGM 

management. Finally, Section 5.3 provides our answer to RQ2. 

5.1 The Importance of Monitoring the KPIs 

In an effort to optimise (or even maximise) the firm‟s performance, an ISGM manager has two 

tasks. The first task is to make an adequate strategy for ensuring the continuity of the production 

(see Subsection 5.1.1). The second task is to maintain (or even improve) the level of the two 

business targets, namely productivity and quality (see Subsection 5.1.2). For achieving these two 

tasks, the ISGM manager needs to monitor regularly the qualified information (KPIs) that resulted 

from the AIS.  

5.1.1 An Adequate Strategy to Handle Production Discontinuity 

Developing an adequate strategy for ensuring the continuity of the production is a necessity for 

every ISGM manager. Thus, the ISGM manager needs to investigate the possible reasons of the 

production discontinuity. By monitoring the KPIs, an ISGM manager may observe whether in the 

past specific patterns occurred in the discontinuity of the garment production. For instance, in 

which month (or during which special event) did the production usually decrease? Knowing the 

time within the event, he can investigate why the decreasing production took place. Then, he can 

try to develop an adequate strategy to minimise the unfavourable impact if the similar event re-

occurs in the future. 

In the period 2001 till 2009, on average, 31.6% of the ISGMs had to record a production that was 

discontinued for some period of time (see M2 in Section 1.3 and Appendix A). The production 

discontinuity happened because the ISGMs failed to obtain any orders from customers. For this 
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case, the ISGM manager needs to obtain a clear insight into the facts why there are fewer (or even 

no) orders from the customers.  

As an example of our investigation concerning the decrease of the production of an ISGM that 

relies on the domestic market, we found that the main reason is the occurrence of the Idul Fitri (as 

described in Subsection 3.4.1 and 3.5.2). The demand of apparels before the Idul Fitri is usually 

high. However, the demand for specific apparels typically drops after the Idul Fitri. To develop an 

adequate strategy, the ISGM manager needs to know when the Idul Fitri takes place in the 

following year. The date of the following Idul Fitri will be 11 days earlier than the current date of 

the Idul Fitri (or 12 days in a leap year – when the total of the days in the year is 366 days). For 

instance, Idul Fitri was held on 10 September 2010. So, the following Idul Fitri was held on 30 

August 2011
27

. So, an ISGM that relies on the domestic market should (1) know in advance when 

the next Idul Fitri will be held, (2) develop an adequate strategy for welcoming the Idul Fitri where 

the production will be high, and (3) minimise the possibility of a low production level after Idul 

Fitri.  

One of the solutions for minimising is by producing a different kind of apparel products that have 

relative constant demands, such as apparel for children. To determine which type of apparel 

products will have a higher demand in the specific months, the manager has to observe the 

production history. For instance, the demand of school uniforms is usually high in July (when the 

schools in Indonesia start a new batch). 

5.1.2 Maintaining Productivity and Quality 

To maintain (or even improve) the productivity and the quality, an ISGM manager needs to 

monitor the possible reasons why the lower productivity and the lower quality occurred. The two 

biggest expenditures in the garment industry are (A) wages for production employees and (B) costs 

for raw materials. The production employees have a significant contribution to the firm‟s 

productivity and the product‟s quality. Raw materials determine the extent to which the cost will 

influence the price of the product and therefore the level of the product‟s quality. So, the ISGM 

manager needs to focus on monitoring the KPIs related to (A) wages and (B) raw materials. Using 

the KPIs, the ISGM manager may minimise the possibility for having a big loss from the lower 

productivity and the lower quality. 

(Ad A) The discontinuity of production (discussed in Subsection 5.1.1) may lead to the problem of 

maintaining competent employees. Without competent employees, the ISGMs face a challenging 

problem in the effort for maintaining its productivity and quality. Of course, a solution is that the 

competent employees can increase the ISGM‟s productivity and quality, e.g., by speeding up the 

production processes, and by decreasing the number of waste and defective products.  

The wages of the production employees is the second biggest part of the ISGM‟s expenditure 

(Hermawan, 2011). The wages of the production employees reach on average 13.94% of the total 

costs. Moreover, the ISGM managers observe that the production costs reach 20% when taken the 

maximum level
28

. Determining adequate wages to maintain competent employees is a complicated 

issue. To attract the competent employees and to increase the employees‟ productivity, a manager 

has to provide an interesting wages level. However, if the manager puts his wages level too high, 
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 The reason of the date difference of the Idul Fitri is because there are only 29 days or 30 days in a month 
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 The mean of the total wages of the production employees in a year is IDR 2.3 milliard while the median is 

IDR 291 million). The value of the mean is much larger in relation to the value of the median because there is 

a huge difference in the wages of the employees. Some work in an ISMG that produces domestic products 

and the others work in an ISGM that produces export products. The wages of the employees who are working 

for exported products is much higher. The reason of having higher wages is because the skills needed for 

preparing exported products is higher than for preparing domestic products. The high skill is needed because 

a higher standard on the quality controls apply to the exported products. 
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there are two consequences. First, the profit decreases significantly. Second, the high wages level 

enforces other ISGMs to offer higher wages too.  

To motivate employees to increase their productivity and the quality, the manager can use KPIs for 

constructing a performance-based wages system
29

 where each employee will have a different 

wages level based on the employee‟s performance. For an adequate attribution of the wages, the 

manager needs to be supported by real-time information on the employee‟s performance (see 

Section 6.2). 

(Ad B) The cost of raw materials (including fabric and accessories) is the biggest part of an 

ISGM‟s expenditures. Based on the garment experts‟ observations (see M3 in Section 1.3 and 

Appendix B), the cost of raw materials usually reaches up to 70% of the total costs (in a specific 

case the cost is even up to 80%). From the archival data (see M2 in Section 1.3 and Appendix A), 

we read that the cost of the fabric may take on average 59.58% of the total costs; and the cost of 

accessories may take on average 9.57% of the total costs
30

.  

The managers, from either CMT or the ordinary ISGMs, do not have an ability to control the raw 

material prices. The prices of raw materials are depending on various factors such as availability, 

supply, demand, and the international conditions. However, by monitoring the raw-material-related 

indicators, the manager will be able to control the efficient and effective use of raw materials. 

When the employees know that the manager puts his attention on controlling the use of raw 

materials, they will work more carefully. This controlled behaviour is crucial in the manager's 

effort to minimise the inefficient and ineffective use of raw materials. Efficiency and effectiveness 

in using the raw materials will bring a huge positive change in the ISGM‟s profitability, by the 

lower production costs. 

5.2 Key Performance Indicators for ISGMs 

We use the Ishikawa diagram
31

 in Figure 5.1 for investigating what are the most possible causes of 

the lower productivity and the lower quality in the ISGMs (Salvador & Goldfarb, 2004). We group 

the most possible causes into six categories (based on the number of parties that have impacted on 

the productivity and quality), namely: (1) suppliers, (2) cutting employees, (3) sewing employees, 

(4) partners, (5) customers, and (6) the management [please note that the hierarchy of possible 

causes is reflected in this enumeration and also in Figure 5.1]. Based on the identified causes from 

the Ishikawa diagram, we propose sixteen KPIs for supporting the ISGM managers in developing 

an adequate strategy for maintaining the productivity and the quality (see detailed explanation in 

Subsection 5.2.1 till Subsection 5.2.6).  
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 Usually there are two methods of payment to employees: (1) the salary method, and (2) the wages method. 
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employees will be paid according to a constant level during a month. The owners have to put more attention 
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the quantity produced by each of them in certain period, such as in a week. The disadvantage of the wages 

method is that when there is no production, the employees will not receive any money. Then it is hard to 

maintain the competent employees at that moment.  
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 Based on the archival data, the mean value of material purchased in the domestic market during a year is 

IDR 3.9 milliard, while the mean value of imported raw materials is IDR 3.3 milliard. When we observe the 

median of imported raw materials, we see IDR 0 as the median value. The minimum values of both domestic 

and imported materials are also IDR 0. The central tendency is zero because CMTs obtain raw materials from 

the customers; they do not need to provide the raw materials by themselves.  
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 The Ishikawa diagram is also known as cause and effect diagram or fishbone diagram. The name Ishikawa 

originates from Kaoru Ishikawa. The diagram is originally developed and has typically been used as a tool 

for root cause analyses, but it also can benefit the planning of business and economic analyses (Salvador & 

Goldfarb, 2004). 
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Figure 5.1: The Ishikawa Diagram for the Lower Productivity and the Lower Quality.  

Source: data processing from in-depth interviews (by the author). 

5.2.1 KPIs Related to Suppliers 

The first cause of the lower productivity and the lower quality may come from suppliers who 

provide materials (fabrics and accessories) for the ISGMs. There are two common reasons based on 

the interaction with the suppliers, namely (1) defective materials bought by the ISGMs and (2) a 

delayed shipment that may cause higher production costs for the ISGMs (see Table 5.1).  

Table 5.1: The KPIs Related to Suppliers of Materials. 

KPIs Value to be monitored Productivity Quality 

KPI 1: Rate of defective materials  Quantity of defective materials 

purchased from the supplier. 

  

KPI 2: Rate of delayed shipment Ability of the supplier for 

conducting on time shipment. 

  

Source: data processing from in-depth interview. 

There is always a possibility for buying defective materials, in particular for fabrics. The ISGM 

manager should monitor the defect level. He should use the information (for an example see Table 

5.2) when dealing with a supplier of materials; in particular if the level of defect is already 

exceeding the firm's standard. The information is called KPI 1: Rate of defective material. For 

example, the ISGM manager should consider Supplier 2 as a risky supplier to cooperate with (see 

Table 5.2). Supplier 2 had the highest rate of materials defect (2.50%). If the ISGM has determine a 

2% as the highest defect for the firm‟s standard, then Supplier 2 (and Supplier 3) should be put on a 

black list of suppliers (or even abandoned from the list of suppliers). 

When the shipment of raw materials from the supplier comes too late, the production will be 

stopped and the employees will not be able to work. The delayed shipment may lead to various 

kinds of costs, such as the wages paid to the employees for no production and fines that have to be 

paid to the customers according to delayed orders. The manager has to monitor this information for 

determining whether the firm will cooperate again with the supplier in the future. The information 

is called KPI 2: Rate of delayed shipment. For example (see Table 5.2), the ISGM manager should 

consider Supplier 3 as a risky supplier to cooperate with. The Supplier 3 is frequently too late in the 

shipment (10 times, with 2 days as the average days of delayed shipment). When the manager 

really needs to buy materials from Supplier 3 in the future, he should make a more strict agreement 

in advance. 
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Damaged fabric

Inability to 

pay on time

Unsuitable firm’s 

standard

Unsuitable firm’s 

standard
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Table 5.2: Example of the KPIs Related to Suppliers of Materials. 

Supplier 

Total 

Purchase 

(Quantity)
32

 

Total Purchase 

(IDR) 

Quantity 

of 

defective 

materials  

Percentage 

of 

defective 

materials 

Frequent 

of 

delayed 

shipment 

Average 

days of 

delayed 

shipment 

Supplier 

1      59,052  2,130,132,677.50  231  

0.39% 

2 3 

Supplier 

2 21,835   318,811,250.00  546  

2.50% 

1 13 

Supplier 

3 10,991   88,513,400.00  239  

2.17% 

10 2 

Source: data processing from INBUS 2. 

5.2.2 KPIs Related to Cutting Employees 

The second reason of the lower productivity and the lower quality may come from employees who 

work on the cutting department. There are two common causes:  (1) fabric waste caused by cutting 

processes and (2) defective fabric caused by cutting processes (see Subsection 3.4.1). The two 

reasons are formulated into three KPIs. Two KPIs are used to determine the level of fabric waste 

and the level of defective fabric caused by cutting employees. The third KPI is the firm‟s standard 

for the cutting processes. The ISGM manager needs to compare the cutting employee‟s 

performance with the firm‟s standard in the cutting processes. However, the comparison with a 

static standard is not sufficient. The manager has to monitor the suitability of the firm‟s standard. 

The incompatibility of the firm‟s standard is the third KPI for the lower productivity and the lower 

quality (see Table 5.3). 

Table 5.3: The KPIs Related to Cutting Employees. 

KPIs Value to be monitored Productivity Quality 

KPI 3: Rate of fabric waste 

caused by cutting processes 

Ability of the cutting 

employee in minimising fabric 

waste. 

  

KPI 4: Rate of defective fabric 

caused by cutting processes 

Ability of the cutting 

employee in minimising 

defective fabric. 

  

KPI 5: Standard of the material 

used per product group 

The suitability of the firm‟s 

standard in cutting processes. 

  

Source: data processing from in-depth interview. 

The cutting process is a key process in the efficiency of using the fabrics. Competency in managing 

the place of apparel patterns on the fabric determines how much the residual fabric is. The 

profitability of ISGMs is mainly based on this activity. The manager has to put most of his 

attention to this information. He can monitor the performance of each of the cutting employees. 

With a tight control, the cutting employees can be motivated to perform better if necessary 

(otherwise they may receive a compliment). The information is called KPI 3: Rate of fabric waste 

caused by cutting processes and KPI 4: Rate of defective fabric caused by cutting processes. 

One way to determine how good the cutting employees perform is by comparing the KPI 3 and KPI 

4 with the standardisation on the use of the material. The latter information is called KPI 5: 

Standard of the material used per product group. The standardisation on the use of the materials 

per product group (KPI 5) is crucial to keep the appropriate productivity level. The manager should 
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 Quantity means number of pieces; the conversion from kg to number of pieces is dependent on the type of 

materials and the production goal. 
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update the KPI 5 based on up-to-date production data
33

. We provide an example: an employee is 

assumed to make 6.5 pieces clothes for children from 1 kg fabric of combat material. When the 

manager compares it with KPI 5, the information shows the success of the employee in minimising 

the fabric waste (see Table 5.4, the standard for cutting clothes for children using combat material 

is 6 pieces per kg). 

Table 5.4: Example of KPI 5.  

Product group 
Type of material 

Combat Lacoste Jean 

Children apparel 

Clothes 

Pants 

Ripe 

 

6 pieces per kg 

70 cm  

160 pieces per kg 

  

 

65 cm  

Adult pyjamas 

Clothes 

Pants 

Ripe 

 

3 pieces per kg 

3 pieces per kg 

120 pieces per kg 

  

Female house dress 2.5 pieces per kg   

Children polo shirt 

Clothes 

Ripe 

 

6 pieces per kg 

148 pieces per kg 

 

5.5 pieces per kg 

148 pieces per kg 

 

Adult polo shirt 

Clothes 

Ripe 

 

3 pieces per kg 

120 pieces per kg 

 

3 pieces per kg 

120 pieces per kg 

 

Source: data processing from INBUS 2. 

The combination of KPI 3, KPI 4, KPI 5 is the basic ingredient for calculating performance-based 

wages for each cutting employee. With this approach, each cutting employee may understand that 

his performance is monitored and has a consequence for his income. So, the cutting employee will 

be encouraged to maintain (and to improve) his productivity, with quality as the top concern. 

5.2.3 KPIs Related to Sewing Employees 

The third cause of the lower productivity and the lower quality may come from employees who 

work on the sewing department. There are three common causes, namely low quality products, 

longer production time, and damaged equipment. The three reasons are formulated into four KPIs, 

viz. KPI 6, KPI 7, KPI 8, and KPI 9 (see Table 5.5).  

To minimise the possibility for having low quality products, the ISGM manager should monitor 

how much defective products were made by an employee (or a group of employees). The 

information is called KPI 6: Rate of defective products per employee. When the sewing employees 

make a large quantitiy of defective products, the firm will suffer from a great loss. Even if the 

defective products can be fixed, the extra time for fixing the products will bring the firm in a 

difficult position when catching up the production deadlines. 

To increase the productivity, the manager should monitor the performance of the sewing employee 

by observing how much apparels were produced by an employee (or a group of employees). The 

information is called KPI 7: Rate of resulted products per employee. When the sewing employees 

take more time to complete an order, the manager will have to spend more money, either for paying 

extra time to catch up the deadline or for paying the fine to the customer. The combination of KPI 6 

and KPI 7 is essential, in particular for determining whether the ISGM will succeed in catching up 

the production deadlines. 
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 When an ISGM buys fabric, there are two methods for quantifying the fabric, namely purchase based on 

the weight (kg) and purchase based on the fabric size (cm). The method in quantifying the fabric depends on 

the characteristics of the fabric. 
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Table 5.5: The KPIs Related to Sewing Employees. 

KPIs Value to be monitored Productivity Quality 

KPI 6: Rate of defective products 

per employee 

Ability of the sewing 

employees in minimising 

defective products (low quality 

product). 

  

KPI 7: Rate of resulted products 

per employee 

Velocity of the sewing 

employees in producing 

apparel (how long a 

production time is needed). 

  

KPI 8: Average time to produce 

per product group  

The suitability of the firm‟s 

standard in sewing processes.  

  

KPI 9: Rate of damaged 

equipment by employee 

Ability of sewing employees 

in taking care of the equipment 

used. 

  

Source: data processing from in-depth interview. 

To encourage (and sometimes to enforce) the sewing employee to reach the production deadlines, 

the manager has to compare the employee‟s performance with the firm‟s standard in sewing 

processes. For this purpose, the manager should put the suitability of the firm‟s standard in his 

testing repertoire. Although different apparel patterns need a different production time, the garment 

products can still be grouped based on its basic characteristics. The time needed to generate a 

product in the same group can be used as the standard production time. Then, the manager may 

give extra time if there are specific patterns that need more time. The information is called KPI 8: 

Average time to produce per product group. 

Finally, the manager should monitor each employee‟s ability to take care of the equipment used. 

The information is called KPI 9: Rate of damaged equipment by employee. Using the combination 

of KPI 6, KPI 7, KPI 8, and KPI 9, the manager may obtain adequate insights into the working 

behaviour of the employees. By understanding the working behaviour, the manager may make 

specific strategies to minimise the risk of the low productivity and low quality. Furthermore, the 

manager may motivate each employee by providing a different wages level (performance-based 

wages system), depending on each employee‟s performance. 

Based on the combination of the four KPIs, the sewing employees may be categorised into at least 

three classes, namely the A class, the B class, and the C class. The A class is for employees with 

extraordinary competency. The B class is for the competent employees, while the C class is for the 

employees with low performance (or new employees). By categorising each employee into 

different classes, the manager may provide different wages for each employee (based on each 

personal performance). Furthermore, the manager also may put other indicators into the 

performance-based wage system, for instance, a bonus for working overtime, a bonus for having no 

defective products on producing apparel with a complicated pattern (high complexity on product 

specification), and a bonus for working without being absent. 

An example is given in Table 5.6. A focussed observation is given to Dian. She worked fast on the 

6RL product (see upper left header). She only needs 1.5 days for completing 12 pcs of knitted 

apparel, while the modus is 3 days and the average is 2.57 days. However, she had a high rate of 

defective products. So, she has a good result on KPI 7 but a bad result on KPI 6. The manager 

should check her performance in producing the other production codes. Dian made a large number 

of defective products only on the S size, the other sizes were produced well. If she always works 

fast with a high level of defective products, a training is needed (or even a warning for being fired 

if there will be no improvement in a short period of time). Without knowing in advance who of the 

employees contributes to the lower productivity and the lower quality (the two business targets), 

the ISGM manager will have a hard time to compete in the globalised world. 
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Table 5.6: Example of KPIs Related to Sewing Employees. 

 
Source: data processing from INBUS 3. 

5.2.4 KPIs Related to Partners 

The fourth cause of the lower productivity and the lower quality may come from the partners 

(CMTs). The monitoring techniques for the partners are similar to the techniques for the sewing 

employees. The difference is that the partners work in their own places, while the sewing 

employees work in the firm‟s workshop. The information related to the partner can be divided into 

two KPIs (see Table 5.7), namely KPI 10: Rate of defective products per partner, and KPI 11: Rate 

of resulted products per partner.  

Table 5.7: The KPIs Related to Partners. 

KPIs Value to be monitored Productivity Quality 

KPI 10: Rate of defective 

products per partner 

Ability of the partner in 

minimising defective products. 

  

KPI 11: Rate of resulted products 

per partner 

Velocity of the partner in 

producing apparel. 

  

Source: data processing from in-depth interview. 

In determining whether the partner‟s performance is sufficiently adequate, the ISGM should use 

KPI 8 as the firm‟s standard. The reason is that the production process in the firm‟s own workshop 

is more controllable. With an up-to-date version of KPI 8, the firm may use it as a reliable standard 

for monitoring the partner. 

5.2.5 KPIs Related to Customers 

The fifth cause of the lower productivity and the lower quality may come from the customers. 

Sometimes a customer can bring a great loss to the ISGM. There are two common causes for a loss 

resulted by a customer, namely a large number of sales return and the inability to pay in time (see 

Table 5.8). The two common causes are transformed into two KPIs, namely KPI 12: Rate of sales 

return per customer, and KPI 13: Rate of credit per customer. 

Table 5.8: The KPIs Related to Customers. 

KPIs Value to be monitored Productivity Quality 

KPI 12: Rate of sales return per 

customer 

Rate of the customer in 

returning apparels. 

  

KPI 13: Rate of credit per 

customer 

Rate of the customer in paying 

the sales on credit. 

  

Source: data processing from in-depth interview. 

A high level on sales returns may be caused by two cases. The first case is the inability of the 

ISGM in fulfilling the product‟s specification ordered by the customer. The sales return from this 

case should be minimal as the product has passed the firm‟s quality control. The second case is 

Production code: 6RL Material: Rayon + Spandex

Working period: 20 June - 30 July Colour: Verde Division: knitting

Size:

Name

Average 

days needed 

for 12 pcs

Defective 

product by 

employee

Average 

days needed 

for 12 pcs

Defective 

product by 

employee

Average 

days needed 

for 12 pcs

Defective 

product by 

employee

Average 

days needed 

for 12 pcs

Defective 

product by 

employee

Average 

days needed 

for 12 pcs

Defective 

product by 

employee

Opik 3 0 4 1 1 2 3 0 - -

Kori 4 0 0 0 2.50 0 2 0 3.50 0

Dian 1.50 16 1.25 0 3.50 0 3.50 0 4 0

Rusma 2.50 2 2.25 3 - - 2.50 0 5 1

Nova 3 0 - - 2 0 - - - -

Average 2.57 6 2 2.40 2.38 1.57 2.86 0 4.20 0.38

Modus 3 3 1 2 2 0 4 0 4 0

Max 4 16 5 3 4 2 5 0 6 1

Min 1 0 1 0 1 0 1 0 3 0

XL 2XLS M L
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owing to irresponsible customers who return intentionally the products. Naturally, the defect 

happens unintentionally. However, in some cases, the defects of the products are made 

intentionally by the customer. These irresponsible customers attempt to minimise their risk as a 

result of their failure in selling the products. In order to be able to return the product, they 

intentionally make quite some damage on the apparel. The irresponsible customers in the second 

case are the major contributors to ISGM‟s losses (Winarto & Gunawan, 2008). 

Whatever the cases, the sales return brings the ISGM less profit (see Table 5.9). By monitoring KPI 

12, the manager may obtain a warning indicator when dealing with a customer under the second 

case. Moreover, the manager may conduct further investigation when the value of KPI 12 rises 

drastically. With this information, the manager can develop an adequate strategy to minimise the 

risk that it will happen again in the future. 

By monitoring an indicator of KPI 13, the manager will be able to minimise the risk of granting 

more debts to unhealthy customers. Most of the time, the manager did not pay attention to a 

customer‟s debt accumulation. He kept in his mind that the more sales by a customer, the more 

profit will be achieved. But, he did not consider the risk of having a big debt that exceeds the 

maximum debt per customer (Kurniawan & Gunawan, 2007). The best customers (based on sales 

perspective) may lead the firm into a cash-flow crisis when the debt management was violated. 

The customer in Table 5.9 is a well-known (and quite big) shopping mall in Bandung. However, 

based on the historical data of INBUS 1, the customer should be categorised as a risky customer. In 

this case, LIA warned that the manager should give a high caution to the customer (based on both 

KPI 12 and KPI 13). The customer returned a high number of products after the period of Idul Fitri. 

Moreover, the customer also even more delayed paying their credit on sales after Idul Fitri. The 

manager of INBUS 1 should make a proper agreement with the shopping mall in a future 

cooperation. 

Table 5.9: Example on KPIs Related to Customers. 

Month 
Total Sales 

(IDR) 

Sales return 

(IDR) 

Customer‟s delay in 

paying credit (days) 

January      58,123,000.00                1,600.00  0 

February      56,885,500.00               19,770.00  0 

March      51,249,700.00               36,650.00  2 

April      59,085,100.00                 9,780.00  0 

May      97,808,900.00               34,100.00  3 

June      62,841,100.00               41,800.00  10 

July     66,735,100.00              48,600.00  5 

August    567,789,100.00               73,900.00  8 

September    806,461,100.00        44,014,000.00  10 

October    937,081,700.00      161,292,200.00  22 

November      17,730,300.00      562,249,000.00  23 

December      30,457,200.00          1,696,950.00  7 

Total 2,812,247,800.00      769,528,350.00    

Source: data processing from INBUS 1. 

5.2.6 KPIs Related to ISGM Management 

The sixth cause of the lower productivity and the lower quality may come from the management 

itself. There are three common causes related to the management, namely (1) cost miscalculation in 

the early stage when the manager still deals with a customer, (2) misjudgement on determining 

which apparels are saleable (for the ISGMs that produce their own products), and (3) misjudgement 
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on what kind of inventories and how much for each of the inventories must be stored in the 

warehouse. The three common causes are transformed into three KPIs, namely KPI 14: Rate of 

production costs per product group, KPI 15: Rate of repeated production per product group, and 

KPI 16: Rate of raw material inventories (see Table 5.10). 

Most of the ISGMs managers use their experience in deciding the price of a garment product. Their 

common (straightforward) method is a factor of multiplying the predefined wages needed for the 

sewing employees in producing the product by three. The reason for this multiplication is as 

follows. One third of the price will be allocated as the wages costs for employees. One third will be 

allocated for the overhead costs. Finally, the last one third is for their profit. The straightforward 

calculation is not sufficient when the manager faces the low prices of the China‟s garment 

products. The managers have to be supported by more accurate (and qualified) information 

whenever they have to make decisions rapidly. Supported by the information of KPI 14, the 

managers may be able to figure out the costs from historical data to predict the costs needed for a 

similar apparel product in the future. 

Table 5.10: The KPIs Related to ISGM Management. 

KPIs Value to be monitored Productivity Quality 

KPI 14: Rate of production costs 

per product group  

The suitability of the firm‟s 

standard in determining the 

sales price of an apparel. 

  

KPI 15: Rate of repeated 

production per product group  

The repeated production on 

specific apparels.  

  

KPI 16: Rate of raw material 

inventories 

The availability of raw 

material in the warehouse. 

  

Source: data processing from in-depth interview. 

The misjudgement on producing apparels that are saleable is the most difficult issue to be solved. 

The changing trend in the market is quite fast. The manager has to observe the market and to 

follow his intuition to make a product that is saleable. A small contribution to support the manager 

in the issue is providing an overview on what kind of apparels were produced repeatedly (KPI 15). 

The repeated production per group product can be used as an insight into which products are 

successfully absorbed by the market. With this information, hopefully the manager may make 

better decisions in producing the garment product.  

The inventories for raw materials are needed. However, considering that the fashion trend changes 

rapidly, the rate of the inventories has to be managed as well. Moreover, the raw materials can be 

lost if the manager does not put proper attention to it. The information from KPI 16 supports the 

manager in two things, namely (1) in deciding what kind of raw materials should be chosen and 

how much should be stored as inventories, and (2) in controlling the inventories in the warehouse. 

The automatic calculation on the sixteen KPIs and its interpretation may help the ISGM managers 

in their daily decisions. By obtaining the qualified information on the KPIs, the manager (in 

particular the novice manager) may obtain an insight into the firm‟s experience in handling similar 

issues in the past. The manager may use the experience for his own considerations when making an 

own decision.  

5.3 Answer to Research Question 2 

This Chapter aims at answering RQ2, namely: What kind of knowledge of KPIs does a garment 

expert need in order to formulate his opinion on the business performance of an ISGM? The 

answer to RQ2 reads that an ISGM manager should be supported by sixteen KPIs (as presented in 

the Tables 5.1 till 5.10). Appropriate use of KPIs may help the ISGM manager to avoid further 

risky decisions by analysing carefully the firm‟s experience (learning from similar issues in the 

past). By monitoring the sixteen KPIs, the manager can make a better decision.  
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Using the information from the sixteen KPIs, the managers will be able to observe the behaviour of 

suppliers, employees, partners, customers, and the management in the past. With an effort to 

understand the human behaviour, the managers may develop an adequate strategy. Although it is 

really hard to predict the human behaviour, the system is an initial step for the ISGM in managing 

all parties more adequately. 
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Chapter 6 Leading to Information Access 
 

This chapter is based on the following publication
34

. 

Gunawan, A., Wahdan, M. A., van den Herik, H. J., & Kornarius, Y. P. (2011). What can be 

learned from a Knowledge-intensive System? Jurnal Administrasi Bisnis Vol.7, No.2, pp. 118–130, 

ISSN:0216–1249. 

 

In this chapter we present our efforts for supporting the ISGM managers in accessing the qualified 

information (the results of FSA and KPIs) and the adequate knowledge (expert‟s knowledge on 

how to interpret the qualified information). Our efforts aim at combining the FSA model, presented 

in Chapter 4, and the KPIs model, presented in Chapter 5, into a computer-based system. The name 

given to the computer-based system is Leading to Information Access (LIA). As mentioned earlier 

in Chapter 2, the underlying framework of LIA is based on a combination of the AIS and KIS 

framework. Accordingly, we will answer research question 3, which reads as follows. 

RQ3: To what extent can LIA be developed for supporting the ISGM managers in 

accessing the qualified information and the adequate knowledge? 

Section 6.1 discusses whether LIA is a suitable solution for the ISGMs. Section 6.2 presents the ten 

main modules in LIA. The subsection illustrates how LIA works and provides some examples of 

LIA results for each of the modules. Section 6.3 provides our answer to RQ3. 

6.1 Is the Use of LIA Suitable for the ISGMs? 

As mentioned in the previous chapters, experience and expertise are the core ingredients for 

understanding the meaning of the qualified information (Masson, 2008). Adequate knowledge on 

interpreting the meaning of the qualified information is the result of accumulated experience and 

expertise in a garment industry. The adequate knowledge may minimise the risk on a huge 

difference in the ISGM manager‟s interpretations concerning the results of qualified information 

with the expert‟s interpretations on the same issue. Subsection 6.1.1 discusses the lack of 

capabilities in the ISGMs. Subsection 6.1.2 describes our approach in constructing LIA that fulfils 

the need of ISGMs. 

6.1.1 The Lack of Capabilities 

Without a deep understanding on how to interpret accurately the results of FSA and KPIs, the 

numbers in the qualified information are not useful for the manager. When interpreting the 

qualified information correctly, the manager may safely use the qualified information as a guidance 

map for his decision (Fraser  & Ormiston, 2004). As discussed in Chapter 3, at this moment, many 

ISGM managers lack the capabilities for such a task. There are two possibilities to improve the 

level of their managerial capabilities.  

1. Replacing the current (incompetent) manager by a competent manager. The new competent 

manager should have adequate knowledge and experiences about how to deal with various 

situations in the garment industry (see Atristain et al., 2010).  

2. Supporting the current management by a KIS. With the KIS, the managers will be supported by 

qualified information and adequate knowledge that form the basis of their decision making (cf. 

Dehning & Stratopoulos, 2002; Kristiansen, 2004). 
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Both solutions have advantages and disadvantages. Below we emphasise the disadvantages of the 

first possibility. Appointing quite capable managers at the ISGMs has three disadvantages.  

1. The salary for a professional manager is too high for most of the ISGMs. Considering the 

current situation, an ISGM has a productivity and a competitiveness that is considerably lower 

than those of the Indonesian large enterprises and the China enterprises (Regional Economic 

and Social Analysis Unit, 2008). Consequently, most of the ISGMs are forced to reduce their 

profit margin. With a minimum profit margin, they cannot afford to hire the professional 

manager. 

2. The ISGM owner usually has a low level of trust in a person who is not a family-related to him. 

The low level of trust is caused by some bad experiences with irresponsible persons who were 

appointed for financial issues within a firm. When dealing with financial issues, the owner 

usually is not willing to share the information with a non family-related person (Gunawan, 

Wahdan, van den Herik, & Athuri, 2011).   

3. Most of the ISGM owners are also the sole manager of the firm, who has to deal with every 

issue in the firm. The owner-managers usually do not want to delegate their power to the other 

persons (Kurniawan & Gunawan, 2007; Winarto & Gunawan, 2008). 

The second possibility of attempting to support the ISGM owners by a computer-based system is 

usually turned down by the owners. They assume that any computer-based system will be too 

expensive, and the benefits will not really fulfil their expectation. This point of view is based on the 

experiences of some ISGM owners who implemented a computer-based system. Most of the 

computer-based systems used in the garment industry were only made for recording business 

transactions. The computer-based system in this stage is a kind of Transaction Processing System 

(TPS). The TPS focusses on capturing and processing data about the daily business transactions 

(Whitten & Bentley, 2007). The TPS may support manual tasks but does not provide qualified 

information for supporting managerial decisions, which is needed for the ISGM owners. So, it turns 

out that the ISGM owners are not familiar with the concept of a KIS. 

Whatever the reasons and the background, the ISGMs need to solve their managerial problems in 

order to be competitive in the national and international scenes (Kamel & Zyada, 2005). An 

attempt to support the ISGM managers to achieve their business targets is crucial (cf. Miles et al., 

2009). The ISGMs need to be supported to solve their core business challenges (lack of qualified 

information for decision making and inability to interpret the results of FSA and KPIs). 

6.1.2 Our Approach 

We visited a large number of ISGM managers (see Appendix B for a list) for in-depth interviews 

with them and talked with them on their own business. We explained the concept of KIS and 

demonstrated what can be done by LIA for the ISGM managers. We showed to the managers that a 

KIS can be used to help them (1) to collect a complete set of information in the intelligence stage 

of decision making, (2) to select significant information and alternatives in the design stage of 

decision making, (3) to choose among alternatives in the selection stage of decision making, and 

(4) to detect the weaknesses in the firm by internal controls (Wahdan, 2006). The KIS may lead the 

ISGMs to a better performance (Cebi, Aydin, & Gozlu, 2010). 

After a long discussion, the ISGM managers in our sample started to understand the difference 

between LIA (KIS plus AIS concept) and the ordinary TPS used in the garment industry. Most of 

the managers believed that their firm can obtain several benefits from LIA. Then, they became 

interested in using LIA and expressed the wish to participate in the study. The managers agreed 

that there is a high need to learn (1) how to analyse the financial indicators and (2) how to observe 

a production indicator comprehensively, in particular a Key Performance Indicator (KPI). To 

minimise the misuse of the limited resources, the managers understood that only monitoring the 

sales and the availability of cash was not sufficient. They also understood now how the bank can 

determine that their business was not healthy and for what reasons. They agreed to learn from LIA, 
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although they still doubted their ability on using such a computer-based system as most of them 

were not familiar with using a computer for decision making. However, the ISGM owners stated to 

prefer to use LIA above hiring a professional expert. The owner‟s reasoning frequently was as 

follows: “when dealing with a financial issue, for me, it is more acceptable to be supported by an 

intelligent software program such as LIA than to have a newcomer as manager”. 

Earlier in Chapter 1 we stated that LIA supports the managers in four functions. These four 

functions are why the owners in our case studies agreed to use LIA. The four functions are as 

follows: 

(1) recording the ISGMs business transactions according to Indonesia‟s accounting standards 

(SAK-ETAP);  

(2) converting the accounting data into valuable information based on the FSA techniques (see 

Figure 4.6);   

(3) providing KPIs automatically from the data recorded (see Tables 5.1 till 5.10);  

(4) providing an interpretation for the results obtained in functions 2 and 3.  

For providing these four functions, LIA is divided into ten main modules. The first module in LIA 

is constructed to provide the function 1. Modules 2, 3, and 10 are for providing the functions 2 and 

4. The other modules (4, 5, 6, 7, 8, and 9) are for providing the functions 3 and 4. For minimising 

the possibility of errors that may occur from LIA, we conducted experiments using LIA for the 

interpretation of the results of the FSA and the KPIs of the five INBUSes. The results of the LIA 

interpretation on each INBUS were evaluated by the ISGM manager of the respective INBUS. Two 

financial experts helped to evaluate the results of LIA on all INBUSes. One of the financial experts 

used his bank‟s software for comparing the result of the LIA calculation on the financial statements 

with the result of the bank‟s software (the result of the experiments is described in a greater detail 

in Chapter 7). Below we describe the function of each module. Moreover, we provide examples on 

how LIA tries to mimic the expert‟s way of thinking on interpreting the results of the FSA and the 

KPIs. 

6.2 The Ten Main Modules in LIA 

In this section, we present ten main modules in LIA. In this stage, LIA is made using Microsoft 

Access. The first stage when the user starts to run LIA is a verification process. The verification 

function in LIA is made using the switchboard manager in Microsoft Access. In the switchboard 

manager, the ISGM owner should define three issues, namely (1) user and group accounts, (2) user 

and group permissions, and (3) database password.  

After the settings are defined, any user who wants to use LIA should input his user name and 

password before he is able to open any modules in LIA. After this verification process, the user 

will find a main screen as illustrated in Figure 6.1. Depending on the predefined authority setting 

given to the user, he will be able to activate specific modules. For instance, a user who is 

recognised as an administrative staff member will only be able to record transactions into LIA (the 

first button, see Figure 6.1). He will not be able to click any button that leads to a financial 

statement analysis module or to any evaluation module. 

Each of the modules in Figure 6.1 has its own function. The first and the second modules are 

mainly for recording data into the database system in LIA. The other modules focus on providing 

an interpretation of the results of the FSA model (see Figure 4.6) and the KPIs model (see Tables 

5.1 till 5.10). We describe the functions of the ten modules in Figure 6.1 one by one in the 

Subsections 6.2.1 till Subsection 6.2.10. 
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Figure 6.1: Main Screen of LIA. 

Source: obtained from LIA. 

6.2.1 Module 1: Recording the Transactions  

The function of Module 1 is recording any financial and operational data into LIA. Using the 

recorded data from Module 1, LIA will make an automatic calculation for providing qualified 

information on the financial data and the production data. For instance, using the KPIs on the 

related employee, LIA will determine how much wages should be paid to a specific employee. 

Using the recorded data on an employee‟s profile, LIA calculates the non-taxable income for the 

employee. Then, LIA calculates how much taxes should be paid by each employee and how much 

the take-home payment for the employee is. 

 
Figure 6.2: Product Registration Form – Submodule 1 of Module 1. 

Source: obtained from LIA. 

In Module 1, an administrative staff is only able to record the ISGM‟s transactions into LIA. The 

staff is not able to modify the recorded transactions. Only the manager, or a specific staff member 

assigned by the owner, has a right to modify the data recorded into LIA. If the administrative 

employee makes any mistake in the recording process, he has to ask permission from the manager 

to make a correction into the database. So, the administrative staff will work carefully in order to 

prevent bad appraisal by the manager on their performance. When an administrative employee does 
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not report (intentionally or unintentionally) his mistake, the manager will be aware of the mistake 

when conducting an audit on the recorded data.  

After the user has entered Module 1, he will find a screen with seven forms
35

. Each of the forms 

will lead the user to a specific Submodule, namely: Registration, Purchasing, Sales, Bank, 

Warehouse, Production, and Payroll. The user has to determine which submodule is appropriate for 

his need. A description of the function of each submodule is given below. 

· Submodule 1: Registration (see Figure 6.2). The Submodule 1 will allow the ISGM employee 

to register (for the first time) an object. Here, the user can store data into eight different forms
36

 

(see Figure 6.2), namely suppliers, customers, employees, partners, products, fabrics, 

accessories, and banks. Each form will lead to a different table
37

 (see Table 6.1 for the 

explanation of each of the tables). Figure 6.2 provide an illustration on the data that should be 

registered into a product (highlighted in Figure 6.2) made by the ISGM. Once the employee has 

registered the details, LIA can use the details in other modules. For instance, after registering a 

customer in the Table of customers, the user only needs to choose the customer code when he 

wants to make an invoice. Then, LIA will fill out automatically the customer name, customer 

address, and other details (in Table of customers) that are needed to put into the invoice. 

Table 6.1: The Eight Tables in Submodule 1: Registration. 

Name of the table Content Example of columns in the table 

Table of suppliers All data related to suppliers. Supplier code, supplier name, 

supplier address, etc. 

Table of 

customers 

All related data to customers. Customer code, customer name, 

customer address, etc. 

Table of 

employees 

All related data to employees. Employee code, employee name, 

number of children, etc. 

Table of partners All related data to partners. Partner code, partner name, partner 

address, etc. 

Table of products All related data to products. Product code, product name, 

material needed for the product, etc. 

Table of fabrics All related data to fabrics. Fabric code, fabric type, fabric 

colour, etc. 

Table of 

accessories 

All related data to accessories. Accessories code, accessories 

name, accessories type, etc. 

Table of banks All related data to banks that the 

firm has relation with. 

Bank account, bank code, bank 

name, etc. 
Source: obtained from LIA. 

· Submodule 2: Purchasing. The Submodule 2 will allow the ISGM employee to record all 

details related to material purchased from the supplier. In total, there are five tables in the 

Submodule 2. Three tables represent purchasing in the ISGM, namely: purchase order (PO), 

purchase, and purchase return. The outsourcing production to a partner is also recorded under 

this Submodule. There are two tables that represent the firm‟s outsourcing to the partner, 

namely: PO to partner and purchase from partner. See Table 6.2 for the explanation on each of 

the tables. 

The materials and its amount in a PO may be different from the ones in the purchase. The 

purchase is the real realisation on what is purchased and how much is purchased from the PO. 

                                                           
35

 We use italic in typing table, query, form, and text field when we refer to the object of table, query, form, 

and text field in Microsoft Access. 
36

 A form in Microsoft Access has a function as user interface. It provides a quick and easy way for the user 

to modify and to insert records into a table. A table in Microsoft Access is where data is stored in the 

database system.  
37

 Henceforth, for brevity we use „table‟ whenever „table and form‟ is meant.  
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The purchase and the PO may vary because there is a possibility that the supplier does not have 

some of the fabrics or accessories ordered by the ISGM, or the possibility that the supplier 

makes a partial delivery to the ISGM. The reason in separating these two tables is for 

accounting purposes. Any data recorded in Table of PO will not change any accounting data in 

the firm. However, the data recorded in Table of purchase will have an automatic impact on 

changing the nominal in some AIS accounts, namely increasing in purchase account, 

decreasing in cash account (if the purchasing is on cash), increasing in account payable (if the 

purchasing is on credit), and increasing in inventories account. 

Table 6.2: The Five Tables in Submodule 2: Purchasing. 

Name of the table Content Example of columns in the table 

Table of PO All data written on the PO to the 

supplier. 

PO code, supplier code, fabric 

code, etc. 

Table of purchase All data written when the material 

has been received by the firm. 

Date of material received, PO code, 

quantity received per material, etc.  

Table of purchase 

return 

All data written when the firm 

returns some of its purchased 

materials. 

Date of purchase return, PO code, 

fabric code, etc. 

Table of PO to 

partner 

All data written when the firm 

asks its partner to produce certain 

products. 

Code of PO to partner, partner 

code, product code, etc. 

Table of purchase 

from partner 

All data written when the firm 

receives the partner‟s products. 

Date of product received, code of 

PO to partner, quantity received per 

product, etc. 
Source: obtained from LIA. 

· Submodule 3: Sales. The Submodule 3 will allow the ISGM employee to record all details 

related to sales to the customer (see Figure 6.3). There are four tables in the Submodule 3, 

namely: sales order from customer, sales, consignation sales, and sales return. See Table 6.3 for 

the explanation on each of the tables. 

Table 6.3: The Four Tables in Submodule 3: Sales. 

Name of the table Content Example of columns in the table 

Table of sales 

order from 

customer 

All data written in sales order  

when the firm receives an order 

from the customer. 

Code of sales order, customer code, 

product code, etc. 

Table of sales All data written in the invoice 

(from sales order) when the firm 

finally delivers its products. 

Invoice code, code of sales order, 

quantity of sold product, etc. 

Table of 

consignation sales 

All data written in the invoice to 

deliver consignation products. 

Invoice code, date of delivery, 

product code, etc. 

Table of sales 

return 

All data written when the 

customer returns some of the sold 

products. 

Date of sales return, invoice code, 

product code, etc. 

Source: obtained from LIA. 

The difference between sales order and sales is similar to the difference between PO and 

purchase. Any data recorded in the sales order does not have an impact on the accounting 

records. In contrary, any data recorded in sales (the realisation of the sales order) will have an 

impact on accounting records.  

The difference between sales and consignation sales lies in the ownership of the products. In 

the sales method, the ownership of the products will be in the hands of the customer.  However, 

in consignation sales, the ownership of the product is still owned by the ISGM. The ISGM only 

put its products in the place of the customer for selling purposes.  
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We note that LIA will automatically provide the content of the text field by grey shading. For 

instance, the invoice code will be a continuous predefined number; the customer‟s existing debt 

will be an amount of customer debt that has been calculated in a specific query, and the date of 

the sales order is the automatic date following the date setting in the operating system. The user 

will not be able to change any values in the grey-shading text fields. The purpose is to prevent 

unauthorised changes in the text fields. 

 
Figure 6.3: Sales Form – Submodule 3 of Module 1. 

Source: obtained from LIA. 

· Submodule 4: Bank. The Submodule 4 will allow the ISGM employee to record all transactions 

related to the firm‟s money in the banks. There are two tables in the Submodule 4, namely: 

bank account and bank reconciliation. See Table 6.4 for the explanation on each of the tables. 

Table 6.4: The Two Tables in Submodule 4: Bank. 

Name of the table Content Example of columns in the table 

Table of bank 

account 

All related data that 

increase/decrease the firm‟s 

money stored in bank. 

Date of transaction, bank account, 

money amount, etc. 

Table of bank 

reconciliation 

All data on the difference between 

data stored in the database with 

the records from the bank. 

Date of transaction, bank account, 

mismatch amount of money, etc. 

Source: obtained from LIA. 

· Submodule 5: Warehouse. The Submodule 5 will allow the ISGM employee to record all data 

related to inventories (both materials and products) stored in a firm‟s warehouse. There are two 

tables in the Submodule 5, namely: inventories and stocktaking. See Table 6.5 for the 

explanation on each of the tables. 

Table 6.5: The Two Tables in Submodule 5: Warehouse. 

Name of the table Content Example of columns in the table 

Table of 

inventories 

All related data that 

increase/decrease the inventories 

(both materials and apparel 

products) in the warehouse. 

Date, fabric code, product code, etc. 

Table of 

stocktaking 

All data on the difference between 

data stored in the database with 

the records from physical control 

in the warehouse.  

Date, fabric code, mismatch 

amount of inventories, etc. 

Source: obtained from LIA. 
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· Submodule 6: Production. The Submodule 6 will allow the ISGM employee to record all 

details related to the production process. There are five tables in the Submodule 6, namely: 

finished products, workflow, fabric used, accessories used, and employee‟s job in the 

production. See Table 6.6 for the explanation on each of the tables. 

Table 6.6: The Five Tables in Submodule 6: Production. 

Name of the table Content Example of columns in the table 

Table of finished 

product  

All related data from finished 

products, including the grand total 

of the difference between the plan 

and the actualisation. 

Code of sales order, product code, 

product completion rate, etc. 

Table of workflow All related data from the sequence 

of the workflow needed for 

producing the apparel, including 

the difference between the plan 

and the actualisation. 

Code of sales order, product code, 

workflow, etc. 

Table of fabric 

used 

All related data of the fabric used 

in the production process, 

including the difference between 

the plan and the actualisation. 

Code of sales order, product code, 

fabric used in the existing 

production, etc. 

Table of 

accessories used 

All related data of the accessories 

used in the production process, 

including the difference between 

the plan and the actualisation. 

Code of sales order, product code, 

accessories used in the existing 

production, etc. 

Table of 

employee‟s job 

All related data of the employees 

who work in the production 

process, including the difference 

between the plan and the 

actualisation. 

Code of sales order, number of 

finished product per employee, 

number of defective products by 

employee, etc. 

Source: obtained from LIA. 

Submodule 6 is the source for determining whether the production process follows the 

manager‟s plan. The manager may monitor and analyse the production. For instance, whether 

there is a difference between cost per piece of product based on the plan and cost per piece of 

the product based on the actualisation for a specific activity in the production process (for a 

proper illustration, see Figure 6.4). 

 
Figure 6.4: Production Form – Submodule 6 of Module 1. 

Source: obtained from LIA. 

· Submodule 7: Payroll. The Submodule 7 will allow the ISGM employee to record all data 

related to the payroll (wages for production employees and salary for administrative 
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employees). There are four forms (with three tables and a query) in Submodule 7, namely: 

attendance list, wages and salaries, total wages and salaries on a specific month (or year), and 

employee loans. See Table 6.7 for the explanation of each of the tables. 

The Submodule 7 also will allow the administrative staff to review and to modify some payroll 

data for each employee (see Figure 6.5). The level of wages of each employee is automatically 

counted by LIA based on the performance of the employee in Submodule 6. In Submodule 7, 

the ISGM employee may record some data that change the total wages for an employee, for 

instance, a fine for the employee. 

Table 6.7: The Four Tables and a Query in Submodule 7: Payroll. 

Name of the table Content Example of columns in the table 

Table of 

attendance list 

All related data that show the 

attendance list of the employee. 

Employee code, date, the time of 

the employee to start to work, etc. 

Table of wages 

and salaries 

All related data on the employee‟s 

wages or salaries. 

Employee code, date, fine, etc. 

Query of total 

wages and salaries 

All related data on the total of 

employees‟ wages and salaries. 

Employee code, time period, total 

wages, etc. 

Table of employee 

loans 

All related data on the employee‟s 

loan to the ISGM. 

Employee code, date, amount of 

loan, etc. 
Source: obtained from LIA. 

Figure 6.5 shows detailed information on wages or salaries per employee. Below, we will 

provide an example for calculating the employee‟s take-home payment. The administrative 

staff should enter the date period of the payroll, the employee code, and the period of the 

payroll (weekly or monthly). The inserted data will be saved in the Table of wages and salaries 

(see Table 6.7). The values on the employee‟s name and his department will be recorded 

automatically (LIA takes the data from the Table of employees, see Table 6.1).  

 
Figure 6.5: Payroll Form – Submodule 7 of Module 1. 

Source: obtained from LIA. 
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The wages category (see Figure 6.5) will automatically show the categorisation of the 

employee based on his historical performance (based on KPI 6, KPI 7, and KPI 9). There are 

three stages in categorising the employee. First, LIA calculates KPI 6, KPI 7, and KPI 9 for 

each employee using the data stored in the Table of the employee‟s job (see Table 6.6). 

Second, LIA compares the employee‟s performance from the first stage with the predefined 

value of the KPIs in Module 2 (see Subsection 6.2.2). Third, LIA compares the result of the 

second stage with the predefined values on the employee‟s categorisation in Module 2 (see 

Subsection 6.2.2). Using the predefined value, LIA determines in which wages categorisation 

the employee will be. So, with these three stages, LIA may categorise the employee into three 

classes, namely: employees with extraordinary competency (class A), competent employees 

(class B), and the employees with low performance or new employees (class C; see Subsection 

5.2.3). 

LIA provides automatically the number of working days, the hours of the working days, and 

the number of overtime hours (see Figure 6.5). To be able to provide the values in those three 

items, LIA use three queries. In the query for calculating the number of working days, LIA 

groups all related data on a specified employee from the Table of the attendance list (called as 

t_absen; see Figure 6.6, upper section). In Microsoft Access, the grouping task of the 

employees is conducted by using the group function for employee code (see Figure 6.6, first 

column). Then, we use a count function on the date (called as workdate; see Figure 6.6, second 

column). For counting the working days on the defined date period of the payroll (as inserted in 

the payroll form; see Figure 6.5), we will use the value of the date period of the payroll using 

the criteria in the query. 

In the query for calculating the hours of the working days, we use a similar technique as we 

mentioned for calculating the number of working days. But instead of using the workdate, we 

use the query to subtract the time of the employee when he started to work (called as j_in) from 

the time of the employee when he ended his work (called as j_out). We also change the count 

function by a sum function. In the query for calculating the number of overtime hours, we use 

the if function (in Microsoft Access, the if function is written as iif) to calculate how many 

hours will be defined as overtime. 

 
Figure 6.6: Example of Query for Counting Working Days – Submodule 7 of Module 1. 

Source: obtained from LIA. 

The values for the production history in Figure 6.5 are derived from the Table of the 

employee‟s job (see Table 6.7). For providing the value of the principal wages and salary, LIA 

will look at the department involved. If the department is the sewing department, LIA will 

multiply the total of the number of finished products (see Figure 6.5) by the predefined wages 

based on the wages category (see Figure 6.5). For providing the value of overtime allowance, 

LIA multiplies the overtime hours by the overtime wages based on the wages category. For 

providing attendance and meal allowance, LIA multiplies the number of working days by the 

predefined value of attendance cost and meal cost. For the position allowance, LIA checks 
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whether the employee obtains a position allowance (the data is stored in Table of employees). 

If the employee obtains the position allowance, LIA shows the value of the position allowance. 

The values of the other allowance, the loan from the firm, and the fine (see Figure 6.5) should 

be typed by the administrative staff.  The other allowance is for accommodating any other 

allowance that is not covered automatically in LIA. The loan from the firm is used for 

subtracting the employee‟s take-home payment with the employee‟s instalment for his loan to 

the firm.  The fine is for subtracting the fine given by the firm to the employee from the 

employee‟s take-home payment. 

For calculating the employee‟s income tax (see Figure 6.5), LIA follows the regulation on 

income tax number 21 (based on the government regulation No. 36, 2008). At the first stage, 

LIA determines whether the employee is a production employee or an administrative staff 

member. Based on the regulation of income tax number 21, there are different methods for 

calculating the income tax for the groups.  

The second stage is determining the non-taxable income (called as ptkp in LIA) for the 

employee. Based on regulation No. 36, 2008, every employee will have IDR 15.84 million 

exemptions in paying the tax per year. If he has married, he will have IDR 1.32 million 

reductions per year. If he combines his reported income to the tax office together with his 

wife‟s income who also works, he will have IDR 15.84 million reductions per year. He may 

have IDR 1.32 million reductions per person per year for a maximum of three family-members 

who are in his authority (father, mother, and children). For the interested reader, we provide the 

example of the iif formula for calculating the non-taxable income below. We refrain from 

further giving any example. 

ptkp = 15,840,000 + IIF([t_employees]![status]= ”Married”; 1,320.000; 0) + 

IIF([t_employees]![wife_status] = ”works and joint income”; 15,840,000 ; 0) + 

IIF([t_employees]![number_of_family] Is Null; 0; IIf([t_employees]! 

[number_of_family] <= 3; [t_employees]![number_of_family]; 3))* 1,320.000) 

The third stage is calculating the employee‟s income tax. Here, we add all income obtained by 

the employee. Then, we subtract the non-taxable income from the total income (we divide the 

non-taxable income by 12 months for obtaining the value of non-taxable income for a month). 

Later on, we calculate the employee‟s income tax based on the tax progressive tariff based on 

the regulation of income tax number 21. Finally, we obtain the value of the total take-home 

payment of the employee. 

6.2.2 Module 2: Setting up the Values 

Module 2 can only be accessed by a manager. The function of Module 2 is for registering values 

needed for analysing data stored in the database. Based on the five types of values below (V1 till 

V5), LIA will be able to provide an automatic interpretation of the data. 

· V1: Value on the rate of return. Usually the ISGM owner charges the rate of return on his 

alternative investment, such as his deposit in the bank categorised as the accumulated value on 

the rate of return. The value will be used for analysing whether the ROE from the business is 

better than the return from the alternative investment. With the rate of the return‟s value, LIA 

may compare whether the business provides a good prospect (if the ROE value is the same of, 

or higher than, the rate of return in Module 2) or the business is not promising (if the ROE 

value is below the rate of return). Rate of return is a percentage of the return from his money as 

expected by the owner. For instance, the rate of return from storing the money in bank was 

8.5% per year. If the ROE is 3%, LIA will show an interpretation in Module 3 as “The business 

is not promising, the alternative investment provides 5.5% higher in the return”. 

· V2: Value on movement categorisation. The values will be used for categorising the changes 

into three categories, namely significant, steady, and no movement. The value is used by LIA 

for interpreting the changes in comparative FSA (see Subsection 4.3.2). For instance, the ROE 
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of previous year was 14%. The ROE value of the year under investigation is 20%. So, the 

change is 6% (increase). When the manager has set 8.5% as the minimum value for significant 

category and 8.5% < x < 0 as the steady category, LIA will interpret automatically the changes 

on ROE as “better, steady increase”. LIA chooses better because an increment in ROE is a 

good sign (see Appendix H).  

· V3: Value on supplier categorisation. There are three values needed in evaluating the 

performance of a supplier. The first value is the value indicating the accepted amount of 

defective materials from the supplier (V3a). For instance, values above 5% will be categorised 

as high caution to his material quality, the values below 5% will be categorised as normal. The 

second value is the value indicating how often the delayed shipment is accepted (V3b). For 

instance, values above 8 times delayed shipment means that the supplier will be categorised as 

high caution to his ability to deliver the materials on time. The third value is the value 

indicating how much days of delayed shipment are accepted (V3c). For instance, values that 

are more than 10 days for delayed shipment (on average) means that the supplier will be 

categorised as high caution to his ability to deliver the materials in time. 

· V4: Value on employee categorisation. There are two values needed in evaluating the 

performance of the sewing employee. The first value is the value indicating how many 

defective products may be made by an employee (V4a). The second value is the value 

indicating how much damaged equipment is acceptable from an employee (V4b). See 

Subsection 6.2.6 for better understanding of the function of these two values. 

· V5: Value on customer evaluation. There are two values needed in evaluating the performance 

of a customer. The first value is the value indicating whether the sales returned is normal and 

acceptable (V5a). The second value is the value indicating whether the lateness of the customer 

in paying his credit is acceptable. Detailed illustration is presented in Subsection 6.2.8. 

6.2.3 Module 3: Financial Statement Analysis 

Module 3 provides LIA‟s interpretation on FSA results of the ISGM. LIA uses a model-driven 

system technique for formulating FSA results from the five FSA techniques used in the study (see 

Figure 4.6). For this purpose, LIA converts the data recorded in the module into qualified 

information. Then, LIA uses the rule-based system technique for formulating the interpretation on 

the qualified information. Subsequently, the manager may read the FSA results and its 

interpretations. For interpreting the FSA results a comparison with other values is needed. So, LIA 

uses the values from Module 2. For instance, to interpret whether a 20% ROE is a good return for 

the ISGM owner, LIA compares the ROE value with the value from V1 in Module 2. If the value 

of V1 is 8.5%, the LIA interprets the ROE as “the business is promising, the ROE is 11.5% higher 

than the alternative investment”. 

In this subsection, we provide an example of the rule-based system techniques used for formulating 

the interpretation of the FSA results. For instance, from the cash-flow analysis of INBUS 1 in year 

2010, LIA provided the following interpretation: “The firm had success in generating a positive 

cash flow. However, compared with the previous year, the firm failed to maintain the level of the 

total cash flow. The cause is that the firm bought additional fixed assets during the year.” 

In order to provide the interpretation above, we developed three stages in LIA. The three stages are 

described below. In the first stage we observed a fact that the total cash flow is IDR 

582,533,950.00 (EUR 48,000). LIA‟s interpretation is: “the firm was successful in generating a 

positive cash flow”. To be able to show the interpretation from the fact, we use three queries. The 

first query is for obtaining all transactions related to cash flow activities. The second query is for 

determining whether the cash flow has a positive or a negative value. Finally, the third query is for 

interpreting the results from the two earlier queries (an example of the formula for all the queries is 

provided in Appendix I). 
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In the second stage we observe a fact that the total cash flow decreased by 75.45% from the cash 

flows of the previous year. LIA‟s interpretation is: “However, compared with the previous year, the 

firm failed to maintain the level of the total cash flow”. To be able to show the interpretation from 

the fact, we use four queries (see Appendix I for the rules in the queries).  

In the third stage we observe a fact that there is an increase of about 15.50% for the fixed assets 

owned by the firm.  LIA‟s interpretation is: “The cause is that the firm bought additional fixed 

assets during the year”. To be able to show the interpretation from the fact, we use three queries 

(see Appendix I for the rules in the queries). 

6.2.4 Module 4: Evaluation of Suppliers 

 
Figure 6.7: Logic for KPI 1. 

Source: obtained from LIA. 

Module 4 provides LIA‟s interpretation of the KPIs related to suppliers. There are two KPIs that 

are used for evaluating the supplier‟s performance. For this purpose, LIA needs the value of V3a 

(see Subsection 6.2.2). The KPI 1 is for evaluating the rate of defective materials from the supplier. 

The logic for KPI 1 can be seen in Figure 6.7. There are two possibilities for the result on the 

interpretation of KPI 1, namely O1.1 and O1.2 (O means Output).  

 
Figure 6.8: Logic for KPI 2. 

Source: obtained from LIA. 

KPI 1

≥ value inV3a

O1.1: high caution to the 

supplier‟s materials quality.

< value inV3a O1.2: the rate of defective 

materials is acceptable.

KPI 2a

≥  value inV3b

O1.3: high caution to the supplier because the supplier is 

often delayed in the shipment.

< value inV3b O1.4: the supplier‟s frequency of delayed shipment is 

acceptable.

KPI 2b

≥ value inV3c

O1.5: high caution to the supplier because the supplier 

frequently performs a long period of delayed shipment.

< value inV3c O1.6: the number of days of delayed shipment are 

acceptable.

KPI 2

O1.3 and O1.5

O1.7: high caution to the supplier who often performed a 

long period of delayed shipment. 

O1.3 and O1.6

O1.8: high caution to the supplier who often performed a 

short period of delayed shipment.

O1.9: high caution to the supplier who performed rarely 

delayed shipment but took a long period of delays.

O1.10: the frequency of delayed shipment and the average 

days of delays are acceptable.

O1.4 and O1.5

O1.4 and O1.6
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The KPI 2 is for evaluating the range of delayed shipment of the supplier. There are two conditions 

in determining the interpretation of KPI 2, namely frequent of delayed shipment (KPI 2a) and 

average number of days of delayed shipment (KPI 2b). For a proper comparison with the firm‟s 

standard, LIA needs the value of V3b and V3c (see Subsection 6.2.2). The results of KPI 2a and 

KPI 2b are used for building a comprehensive interpretation of KPI 2. The logic for KPI 2 can be 

seen in Figure 6.8. There are four possibilities for the result of the interpretation of KPI 2, namely 

O1.7, O1.8, O1.9, and O1.10. 

6.2.5 Module 5: Evaluation of Cutting Employees 

Module 5 provides LIA‟s interpretation of the KPIs related to cutting employees. There are three 

KPIs that are used for evaluating a cutting employee‟s performance. There are three stages in the 

evaluation. In the first stage, LIA calculates the quantity of cut materials by the employee. In the 

second stage, LIA uses the following formula for obtaining how much good fabric resulted from 

the process: the quantity of materials cut by the employee minus the value of KPI 3 (quantity of 

fabric waste caused by the employee) minus the value of KPI 4 (quantity of defective fabric caused 

by the employee). In the third stage, LIA compares the subtraction result with the value of KPI 5 

(the firm standard on how much cut materials has to be resulted from the amount of materials). The 

logic for KPI 3 can be seen in Figure 6.9. There are three possibilities for the result of the 

interpretation of KPI 3, namely O2.1, O2.2, and O2.3. When observing the results of KPI 3, the 

manager may easily decide what he should do to a specific cutting employee, without becoming 

overloaded by the details on production data. 

 
Figure 6.9: Logic for KPIs on Cutting Employees. 

Source: obtained from LIA. 

6.2.6 Module 6: Evaluation of Sewing Employees 

Module 6 provides LIA‟s interpretation of the KPIs related to sewing employees. Module 6 

interprets a sewing employee‟s performance. There are four stages in Module 6. The first three 

stages are for evaluating a sewing employee‟s performance. The fourth stage is for categorising the 

employee into one of three classes, namely the employee with extraordinary competency, the 

competent employee, and the employee with low performance (see Subsection 5.2.3).  

The first stage uses KPI 6 for evaluating whether the employee is successful in minimising 

defective products. For this purpose, LIA needs the value of V4a (see Subsection 6.2.2). The logic 

for KPI 6 can be seen in Figure 6.10. There are two possibilities for the result on the interpretation 

of KPI 3, namely O3.1 and O3.2. 

 
Figure 6.10: Logic for KPI 6. 

Source: obtained from LIA. 

Quantity of cut 

materials by the 

employee minus (the 

value of KPI 3 and 

the value of KPI 4)

> value of KPI 5

O2.1: the employee is successful in cutting the 

materials efficiently. If it happens continuously, 

the value of KPI 5 should be changed.

 = value of KPI 5
O2.2: the employee is successful in meeting the 

firm‟s standard in the cutting process.

O2.3: high caution to the cutting employee. He 

makes too much fabric waste or defective fabric.

< value of KPI 5

KPI 6

≥  value inV4a

O3.1: high caution to the sewing employee. 

He makes too much defective products.

< value inV4a O3.2: the sewing employee is successful in 

minimising defective products.
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The second stage uses KPI 7 and KPI 8. LIA compares the value of KPI 7 (how much is the 

production by the employee) with the value of KPI 8 (the firm‟s standard). The logic for KPI 7 can 

be seen in Figure 6.11. There are three possibilities for the result of the interpretation of KPI 7, 

namely O3.3, O3.4, and O3.5. 

 
Figure 6.11: Logic for KPI 7 and KPI 8. 

Source: obtained from LIA. 

The third stage uses KPI 9 for evaluating whether the employee is successful in taking care of the 

equipment used. For this purpose, LIA needs the value of V4b (see Subsection 6.2.2). The logic for 

KPI 9 can be seen in Figure 6.12. There are two possibilities for the result of the interpretation of 

KPI 9, namely O3.6 and O3.7. 

 
Figure 6.12: Logic for KPI 9. 

Source: obtained from LIA. 

The fourth stage uses the results of all KPIs related to the sewing employee. The goal is 

categorising the employee into one of the three classes based on his performance. The logic of the 

fourth stage can be seen in Figure 6.13. There are three possibilities for the result of the 

interpretation, namely the A class, the B class, and the C class. The class categorisation will be 

used in calculating the wages for the employee (see Submodule 7: Payroll in Subsection 6.2.1). 

 
Figure 6.13: Logic for Sewing Employee Categorisation based on his Performance. 

Source: obtained from LIA. 

6.2.7 Module 7: Evaluation of Partners (Outsourcing) 

Module 7 provides LIA‟s interpretation of the KPIs related to partners (also called as CMTs, see 

Subsection 3.4.1). Evaluation of the partners‟ performance is crucial. The customers of an ISGM 

KPI 7

> value of KPI 8

 = value of KPI 8
O3.4: the employee is successful in meeting the firm‟s 

standard in the sewing process.

O3.5: high caution to the sewing employee, his sewing 

process is too slow compared to the firm‟s standard.

< value of KPI 8

O3.3: the sewing employee can produce more apparel 

than the firm‟s standard. If it happens continuously, the 

value of KPI 7 should be changed.

KPI 9

≥  value inV4b

O3.6: high caution to the sewing employee, 

he often damages the equipment.

< value inV4b O3.7: the sewing employee is successful in 

taking care of the equipment used.

Categorisation of 

sewing employee

has O3.2, O.3.3, 

and O3.7

The A class: the employee has extraordinary 

competency.

has O3.1, or O3.5, 

or O3.6 
The C class: the employee has low performance, 

or is a new employee.

The B class: the employee is competent.

has any other

condition that is not 

stated above
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will only evaluate the performance of the ISGM. The performance of the ISGM‟s partners will 

have a significant impact on the performance of the ISGM.  

The logic in interpreting the partner‟s performance is similar to the logic in Module 6. There are 

two stages in Module 7. The first stage uses KPI 10 for evaluating whether the partner is successful 

in minimising defective products. LIA uses the value of V4a as the basis for the evaluation of the 

partner‟s performance (see Subsection 6.2.2). The logic for KPI 10 can be seen in Figure 6.14. 

There are two possibilities for the result on the interpretation of KPI 10, namely O4.1 and O4.2. 

 
Figure 6.14: Logic for KPI 10. 

Source: obtained from LIA. 

The second stage uses KPI 11 and KPI 8. LIA compares the value of KPI 1 (how much is the 

production by the partner) with the value of KPI 8 (the firm‟s standard). The logic for KPI 11 can 

be seen in Figure 6.15. There are three possibilities for the result of the interpretation of KPI 11, 

namely O4.3, O4.4, and O4.5. 

 
Figure 6.15: Logic for KPI 11 and KPI 8. 

Source: obtained from LIA. 

6.2.8 Module 8: Evaluation of Customers 

Module 8 provides LIA‟s interpretation of the KPIs related to customers. There are two KPIs that 

are used for evaluating a customer‟s performance. For this purpose, LIA needs the value of V5a 

(see Subsection 6.2.2). KPI 12 is for evaluating the rate of the customer in returning apparels that 

has been bought. The logic for KPI 12 can be seen in Figure 6.16. There are two possibilities for 

the result on the interpretation of KPI 12, namely O5.1 and O5.2. 

 
Figure 6.16: Logic for KPI 12. 

Source: obtained from LIA. 

KPI 13 is for evaluating the rate of the customer‟s lateness in paying the sales on credit. For this 

purpose, LIA needs the value of V5b (see Subsection 6.2.2). The logic for KPI 13 can be seen in 

KPI 10

≥ value inV4a

O4.1: high caution to the partner who 

produces too much defective products.

< value inV4a O4.2: the partner is successful in 

minimising defective products.

KPI 11

> value of KPI 8

 = value of KPI 8
O4.4: the partner is successful in meeting the firm‟s standard in 

the sewing process.

O4.5: high caution to the partner. His sewing process is slower 

than the firm‟s standard.

< value of KPI 8

O4.3: the partner can produce more apparel than the ISGM‟s 

standard. If it happens continuously, it shows that the 

performances of the sewing employee in the ISGM are lower 

than the performance of the partner.

KPI 12

≥ value inV5a

O5.1: high caution to the customer 

because he has high sales return.

< value inV5a O5.2: the rate of sales return of the 

customer is acceptable.
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Figure 6.17. There are two possibilities for the result on the interpretation of KPI 13, namely O5.3 

and O5.4. 

 
Figure 6.16: Logic for KPI 13. 

Source: obtained from LIA. 

6.2.9 Module 9: Evaluation of Internal Management 

Module 9 provides LIA‟s interpretation of the KPIs related to the ISGM management. There are 

three KPIs that are used for evaluating the management. KPI 14 is for evaluating the rate of 

production cost. For the evaluation purpose, we compare the value of KPI 14 with the average 

value on previous production cost (in the same product group). The logic for KPI 14 can be seen in 

Figure 6.17. There are two possibilities for the result on the interpretation of KPI 14, namely O6.1 

and O6.2. 

 

Figure 6.17: Logic for KPI 14. 
Source: obtained from LIA. 

KPI 15 is for evaluating the rate of repeated production per group product. With the value of KPI 

15, the manager may know which product is highly absorbed by the market. LIA provides a table 

that shows the summary of the production in the ISGMs. This can be done by a query. The logic of 

KPI 15 can be seen in Figure 6.18. There are two possibilities for the result of the interpretation of 

KPI 15, namely O7.1 and 07.2. 

 

Figure 6.18: Logic for KPI 15. 
Source: obtained from LIA. 

KPI 16 is for evaluating the availability of the raw materials in the warehouse. LIA provides a table 

that lists all materials and their quantities in a descending order. With the value of KPI 16, the 

manager may decide which material should be bought. The logic for KPI 16 can be seen in Figure 

6.17. There are three possibilities for the result on the interpretation of KPI 16, namely O8.1, O8.2, 

and O8.3. 

KPI 13

≥ value inV5b

O5.3: high caution to the customer because 

he is frequently late in paying the sales on 

credit. 

< value inV5b O5.4: the rate of delayed credit payment is 

acceptable.

KPI 14

≥  the average 

of production costs

O6.1: high caution, the production cost is 

higher than the standard of production costs.

< the average 

of production costs O6.2: the rate of production costs is 

acceptable.

KPI 15

≥  the average 

of repeated productions

O7.1: the repeated orders for producing the 

product is high.

< the average 

of repeated productions O7.2: the repeated orders for the producing 

the product is low.
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KPI 16

>  minimum stock 

of inventory

O8.1: warning, the level of the availability 

of the inventory is too high.

= minimum stock 

of inventory

O8.2: minimum level of stock of inventory 

is reached.

< minimum stock 

of inventory O8.3: warning, the level of the availability 

of the inventory is too low.
 

Figure 6.19: Logic for KPI 16. 
Source: obtained from LIA. 

6.2.10 Module 10: Sensitivity Analysis 

Module 10 provides LIA‟s forecast on the firm‟s future financial performance. The forecast will 

result in a FSA with three different scenarios, namely an optimistic scenario, a most likely scenario, 

and a pessimistic scenario (see Subsection 4.3.4). The main purpose of Module 10 is providing a 

picture on what will occur to the financial statements of the firm, if something happens at all. For 

instance, what will be the financial statements in the three scenarios when the COGS increases by a 

certain number. 

In Module 10, the manager needs to determine three values. Each of the values will be used for the 

optimistic scenario, the most likely scenario, and the pessimistic scenario, respectively. The values 

are based on the manager‟s opinion on what will be the future prospect of the firm. For instance, 

the manager may input 10%, 0%, and -5%. It means that the manager is optimistic: the financial 

performance of the firm may increase to maximum of 10% in the future. The most likely situation 

will be no changing with the existing situation. The worst case is that the financial performance of 

the firm may decrease by 5% from the existing situation. 

After determining the three values, the manager may change the values of any accounts. For 

instance, he may increase the value of COGS and the operating expenses into specific numbers. 

LIA will make three different FSA results (each of them will use the percentage of the scenarios). 

In order to make the three different FSA scenarios, LIA will take the number stated by the manager 

in Module 10. When LIA finds no value on the other recording accounts, LIA will use the value 

from the accounts stored in the AIS. With this technique, the manager may know what will happen 

if the COGS and the operating expense reach those specific numbers in the three scenarios. With 

the information from Module 10, the ISGM manager may learn the interrelationship between the 

accounts. So, he may obtain an insight into what kind of strategy should be taken to minimise the 

negative impact on the firm‟s financial performance if something happens (such as the increase on 

COGS and operating expense). 

6.3 Answer to Research Question 3 

This Chapter aims at answering RQ3, namely: To what extent can LIA be developed for supporting 

the ISGM managers in accessing the qualified information and the adequate knowledge? The 

answer to RQ3 reads as follows. LIA can support the ISGM manager in four functions, namely (1) 

recording the ISGMs business transactions according to Indonesia‟s accounting standards, (2) 

converting the accounting data into valuable information based on the FSA techniques, (3) 

providing KPIs automatically with qualified information from the data recorded, and (4) providing 

an interpretation for the results obtained in functions 2 and 3.  

The ISGM owners prefer to have a computer-based system support that provides an interpretation 

of the results of the FSA and KPIs. Module 1 of LIA fulfils the owners‟ needs by providing an easy 

way for recording all the ISGMs transactions. The records will follow SAK-ETAP automatically. 

So, an owner does not need to have a bookkeeper in his firm. For the security reasons, the 
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switchboard manager in Microsoft Access enables LIA to provide different authorities based on 

the user or group name. 

By using the historical data recorded to LIA in Module 1 and the values input by the manager in 

Module 2, Modules 3 till 9 in LIA are able to provide interpretations on the results of the FSA and 

the KPIs. LIA makes that the manager‟s task of interpreting the results becomes easier. LIA 

provides a figure (number) on the results as well as the interpretation of the results in natural 

language sentences. For this purpose, LIA combines a model-driven system technique with a rule-

based system technique. 

Module 10 of LIA provides three kinds of scenarios to illustrate what will happen if some account 

changes. By using Module 10, the ISGM manager may learn the interrelationship between the 

accounts and learn how to develop an adequate strategy for minimising the negative results of the 

changes.  

Having answered RQ3, we are now interested in the actual application of LIA in practice. This will 

be discussed in the following two chapters where we answer RQ4 (from a validation point of view) 

and RQ4 (from an evaluation for point of view). 

  



86 Leading to Information Access 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page is intentionally left blank. 

 

 

 



 

 

Chapter 7 Validation of LIA  
 

This chapter is based on the following publications
38

. 

Gunawan, A., Wahdan, M. A., van den Herik, H. J., & Kakeeto, T.N. (2011). Can a KIS Overcome 

Resource Scarcity? MSM Working Paper Series 2011/15, pp. 1-22. 

Gunawan, A., van den Herik, H.J., Wahdan, M.A., & Van de Walle, B. (2012). Managerial 

Decisions in the Garment Industry. Paper presented at the International Conference on 

International Business 2012, Thessaloniki, Greece. The paper is currently assessed by the ICIB 

committee on its publication in the conference proceedings or in one of the ICIB participating 

journals. 

 

In this chapter we undertake the effort to validate LIA. Validation is an essential concept in the 

development, realisation, and implementation of a model (cf. Kumra et al., 2006). In particular, we 

may state that the validation process is crucial as we would like to know whether LIA is 

functioning “as intended” (cf. Khan & Wibisono, 2008). Accordingly, we will answer research 

question 4 from the validation point of view, which reads as follows. 

RQ4: To what extent is LIA acceptable as a tool to access the qualified information and 

adequate knowledge for the ISGMs? 

The chapter methodologically deals with our research approach as adapted from Mc Duffie, Smith, 

and Flory (1994) for the validation phase of LIA (Section 7.1). The results of the field-test 

validation are presented in Section 7.2. Then a brief explanation is given on why many of the 

respondents change their opinions and agree with the LIA‟s results in the case of INBUS 2 (see 

Section 7.3). The discussion for further improvements (Section 7.4) and our answer to RQ4 from 

the validation point of view (Section 7.5) are based on the results obtained in the Sections 7.2 and 

7.3. 

7.1 Research Approach to the Field-test Validation 

In the validation framework of accounting expert systems as suggested by Mc Duffie et al. (1994), 

there are nine elements (see below). We investigated all of them and slightly adapted six of them 

for their use in our validation process. The six elements are described below; they are related to the 

validation of LIA.  

1. Content validity refers to determining what LIA knows, does not know, or knows incorrectly 

(Mc Duffie et al., 1994). The content validity of LIA has been determined by financial experts 

and garment experts, who tested the system. 

2. Criterion validity is the criterion used to ascertain the system‟s level of expertise (Mc Duffie et 

al., 1994). The criterion validity of LIA has been validated by measuring LIA‟s capabilities on 

a set of test cases. We use the stored (real) historical data from INBUS 1 till INBUS 5 for the 

test cases.  

3. Construct validity pertains to the factors that LIA is assumed to discover (Mc Duffie et al., 

1994). The constructs upon which LIA is based are both the FSA model (see Figure 4.6) and 

the sixteen KPIs (see Subsection 6.2). 

                                                           
38
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the articles in this Ph.D. thesis. 
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4. Objectivity is one of the elements in the validation framework where the user should give a 

final approval or a sign-off to the system. We believe that the end-user of LIA is sufficiently 

knowledgeable to judge LIA‟s quality. Five ISGM managers (INBUSes 1 till 5), who support 

the LIA development by providing their firm‟s financial and production data, gave well-

thought input on the question whether LIA reaches successfully the objectivity aimed at.  

5. LIA‟s economics is a cost-benefit analysis on the development of the system. The cost-benefit 

analysis has not been a major issue in the validation of LIA, because LIA was constructed and 

validated in an academic environment with the funding from the Japan Indonesia Presidential 

Scholarship Program. 

6. LIA‟s reliability refers to the system‟s ability to generate solutions identical to the expert‟s 

solutions (cf. Mc Duffie et al., 1994). One method of determining the reliability is to test LIA 

with slight changes on the test cases. The “what if” feature in the sensitivity analysis provided 

in LIA was extensively used (see Figure 4.6 and Subsection 6.2.10).  

We did not use the remaining three elements (see Mc Duffie et al., 1994), namely (7) systematic 

variance, (8) extraneous variance, and (9) error variance.  

Systematic variance is the use of test cases that determines the systematic variance of a system (Mc 

Duffie et al., 1994). The test cases should include all possible outcomes by that system. Instead of 

composing test cases for the systematic variance method, we adapted three approaches by Wahdan 

(2006). The reason for this choice is as follows. In the validation process, we were aware of the 

possibility of facing two types of biases, namely: expert bias and developer bias (see Wahdan, 

2006). Below we provide an approach for minimising expert bias (see Subsection 7.1.1) and two 

approaches for minimising developer bias (see Subsection 7.1.2).  

Extraneous variance establishes the influence of independent variables that are extraneous to the 

purpose of a system; for instance, the location of respondents during the validation of that system 

has a certain influence (see Mc Duffie et al., 1994). Therefore, Mc Duffie et al. (1994) suggested 

conducting the validation in the same location. By conducting the validation in the same location, 

noise was limited and no interruptions might occur during the validation process. However, we 

could not conduct the validation process for all respondents in the same location. Following our 

wish, some experts and university students came to the computer laboratory in our university for 

conducting the validation of LIA. However, most of the experts preferred to conduct the validation 

in their own offices or firms. 

Error variance shows the results of the analysis of errors that occurred in the validation process. In 

the current stage, LIA is still a prototype, and even though we performed extensive testing, error 

variance was not a factor in the validation of LIA. 

As stated above, in Subsection 7.1.1 we describe our approach to minimise the expert bias. In 

Subsection 7.1.2, we present our approach to minimise the developer bias. The results are given in 

Section 7.2. 

7.1.1 Our Approach to Minimise Expert Bias 

Expert bias is introduced in analysing the cases when the expert follows approaches different from 

the common approaches. The expert bias can be decreased by combining the appraisal of the 

validity of LIA by (1) the experts who participated in the knowledge elicitation process and (2) the 

experts who did not participate in the knowledge elicitation process (cf. Wahdan, 2006). Below we 

take care of this advice. The results are to be found in Section 7.2. 

The field-test validation of LIA was carried out in Indonesia from October 2011 to April 2012. A 

total of 196 respondents participated and filled in our questionnaire (see M7 in Section 1.3 and 

Appendix D). To minimise the expert bias, we involved two groups of respondents in the field-test 

validation. The first group consisted of 8 experts taken from those who participated in the earlier 
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knowledge elicitation; they are called respondents RES-1
39

. The second group consists of 188 

respondents who did not participate in the earlier knowledge elicitation; they are called respondents 

RES-2
40

.  

The composition of the respondents RES-1 is as follows: 3 financial experts and 5 garment experts 

(see Table 7.1). All respondents RES-1 have more than three years working experiences. One of 

the financial experts is a university lecturer, while the other two financial experts work at different 

well-known financial institutions.  The five garment experts are the owner-managers of the five 

different garment manufacturers (INBUS 1 till INBUS 5). 

Table 7.1: Occupation and Working Experience of Respondents RES-1. 

 Respondent‟s working experience 

None  Less than 3 years  More than 3 years Total 

O
cc

u
 

p
at

io
n
 Financial experts 0 0 3 3 

Garment experts 0 0 5 5 

Total 0 0 8 8 

Source: see M7. 

The composition of the respondents RES-2 is as follows 52 financial experts, 37 garment experts, 

29 non-domain experts, and 70 university students (see Table 7.2). The university students 

involved in the field-test validation are in the last stage of their study in the business administration 

department, the management department, or the accounting department. 

Table 7.2: Occupation and Working Experience of Respondents RES-2. 

 Respondent‟s working experience 

None  Less than 3 years  More than 3 years Total 

O
cc

u
p
at

io
n
 Financial experts 0 19 33 52 

Garment experts 5 15 17 37 

Non-domain experts 1 10 18 29 

University students 65 4 1 70 

Total 71 48 69 188 
Source: derived from M7. 

7.1.2 Our Approach to Minimise Developer Bias 

The developer bias is introduced when the developer selects specific test cases for the validation. 

For instance, the developer may choose test cases which guarantee a good system performance. To 

minimise the effects of the developer bias, we adopt two approaches also by Wahdan (2006).  

The first approach is by validating LIA using stored (real) historical data from INBUS 1 till INBUS 

5 for the test cases. This means that in total there are five test cases from five different firms, 

namely the case of INBUS 1, the case of INBUS 2, the case of INBUS 3, the case of INBUS 4, and 

the case of INBUS 5. Each of the cases consists of both accounting and production information of 

the firm. By using the real historical data, we would like to validate whether LIA is successful in 

analysing and interpreting the firm‟s real situation. 

Ideally, we would like to ask all respondents to analyse and to interpret all the test cases before 

they determine the validity of LIA by filling in the questionnaire. However, because of the 

respondents‟ time limitation, we could not request the respondents to analyse all test cases. So, we 

adapted Wahdan‟s (2006) second approach. We submitted a questionnaire (see Appendix D) with 

five cases from INBUS 1 to INBUS 5 to each respondent. We asked the respondents RES-1 to 

analyse and to interpret at least two test cases, viz. for the owner-manager, it was the test case of 
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their own INBUS and a test case selected from the remaining four INBUS cases, and for the 

financial expert, it was two cases at liberty. The respondents RES-2 were asked to analyse and to 

interpret only one test case (see Table 7.4). One of the respondents RES-1 agreed to analyse three 

test-cases, so in total there were 17 analysed cases by the 8 respondents RES-1 (see Table 7.3). 

There were 188 analysed cases by the 188 respondents RES-2 (see Table 7.4). The results are given 

in Section 7.2. 

Table 7.3: The Distribution of the Test Cases in the Validation of LIA by Respondents RES-1. 

 
Selected Case(s) by respondents RES 1 

INBUS 1 INBUS 2 INBUS 3 INBUS 4 INBUS 5 Total 

O
cc

u

p
at

io
n
 Financial experts 3 3   1 7 

Garment experts 3 3 1 1 2 10 

Total 6 6 1 1 3 17 
Source: derived from M7. 

Table 7.4: The Distribution of the Test Cases in the Validation of LIA by Respondents RES-2. 

 
Selected Case(s) by respondents RES 2 

INBUS 1 INBUS 2 INBUS 3 INBUS 4 INBUS 5 Total 

 

Financial experts 11 15 10 6 10 52 

Garment experts 2 7 12 8 8 37 

Non-domain experts 4 9 5 4 7 29 

University students 16 20 17 6 11 70 

Total 33 51 44 24 36 188 
Source: derived from M7. 

7.2 Results of the Field-test Validation 

Subsection 7.2.1 describes the two stages in the validation process. Subsection 7.2.2 presents the 

results of the field-test validation. It is followed by the validation of LIA on FSA in Subsection 

7.2.3 and the validation of LIA on KPIs in Subsection 7.2.4.  

7.2.1 Two Stages in the Validation Process 

To contribute in a sufficient way to the field-test validation, a respondent should spend at least up 

to an hour of his spare time to the field test. The validation process was divided into two stages.  

In the first stage, the respondents were asked to analyse the INBUS case by themselves (without 

the support of LIA). After the respondents had analysed the test-case, we invited them to answer 

five open-ended questions, namely (1) their interpretation of the results of FSA, (2) their 

interpretation of the results of the KPIs related to suppliers, (3) their interpretation of the results of 

the KPIs related to cutting employees, (4) their interpretation of the results of the KPIs related to 

sewing employees, and (5) their interpretation of the results of the KPIs related to customers (see 

Appendix D, stage 1, questions 3 till 7).  

Actually there are six categories of KPIs provided by LIA. However, because of data and time 

limitation, we only validated four categories of the KPIs with the help of the respondents. The two 

other KPIs are (1) KPIs related to partners and (2) KPIs related to management. We did not provide 

the results of KPIs related to partners because three INBUSes do not have any partner. 

Furthermore, we did not provide the results of KPIs related to management because two INBUSes 

were not willing to provide related data for these KPIs. 

We mainly used the answers of the five open-ended questions for obtaining an idea on how the 

respondents RES-2 interpreted the cases. The five open-ended questions are as follows.  

1. What is your opinion of the analysis of the firm‟s financial performance? 

2. What is your validation of suppliers? 

3. What is your validation of cutting employees? 
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4. What is your validation of sewing employees? 

5. What is your validation of customers? 

Subsequently, we discussed the different opinions (interpretations) by respondents RES-2 with the 

respondents RES-1. By doing so, we hoped to obtain a more comprehensive way of interpreting the 

results of FSA or KPIs (for further improvement). 

In the second stage, the respondents were asked to use LIA on the same INBUS case and to 

observe LIA‟s interpretation of the results of the FSA and the KPIs. Then, the respondents were 

asked to express their opinion on the results by LIA by answering five questions (see Appendix D, 

stage 2, questions 8 - 12). The answers should be given for a semantic differential scale. We 

measure the agreement level by five-point Likert scale. The definition of the five-point Likert scale 

is as follows. 

1. The analysis results of LIA and the results of the respondent are different. The respondent 

prefers his analysis. He believes that he does not obtain any advantage from LIA. Here we 

assume as a direct consequence that the respondent does not believe at all in the results of LIA. 

The scale represents the most negative appraisal on the validity of LIA‟s results (we admit that 

the assumption is strong). 

2. The analysis results of LIA and the results of the respondent are the same. The respondent 

agrees with the grouping of the data in the case at hand, but he did not obtain advantage from 

the information provided by LIA. We assume that the respondent agrees to some extent on the 

validity of LIA‟s results. However, he obviously did not obtain any advantage from using LIA. 

The scale represents negative appraisal on the validity of LIA‟s results. 

3. Neutral, this choice means that the respondent neither agrees nor disagrees 

with the validity of LIA‟s results. The scale represents neutral appraisal 

on the validity of LIA‟s results. 

4. The analysis results of LIA and the results of the respondent are the same. The respondent 

obtained more information by LIA. Here we assume that the respondent fully agrees with the 

validity of LIA‟s results. Furthermore, he obtained new information by using LIA. The scale 

represents positive appraisal on the validity of LIA‟s results. 

5. The analysis results of LIA and the results of the respondent are different. LIA provides a good 

guidance in analysing the case. This scale means that the respondent has a similar way of 

thinking to some extent and is willing to consider the results by LIA. The respondent believes 

the validity of the results by LIA. The scale represents the most positive appraisal on the 

validity of LIA‟s results. The respondent agrees that the results by LIA are more accurate than 

the results by himself. 

7.2.2 Results of Field-test Validation 

The opinions of the 8 respondents RES-1 are given in Table 7.5. The opinions of the 188 

respondents RES-2 are shown in Table 7.6. The combined 196 respondent‟s opinions
41

 on the field-

test validation of LIA‟s results are given in Table 7.7. Each table provides the values of median, 

mode, mean, and standard deviation for the respondents‟ opinions on the validity of LIA‟s results
42

. 
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 196 respondents is the result of 8 respondents RES-1 and 188 respondents RES-2. 
42

 Zand & Borsboom (2009) mention that based on Stevens‟ (1946) theory of admissible statistics, the Likert 

scale is a scale of ordinal values. So, the Likert scale should be analysed with non-parametric approaches (for 

instance, with a mode and a median). Then, Zand & Borsboom (2009) describe that Lord (1953) challenges 

Steven‟s theory. Based on Lord‟s theory, the Likert scale can be analysed with parametric approaches (for 

instance, with mean). Finally, Zand & Borsboom (2009) pinpoint the weaknesses on Lord‟s theory. We adopt 

the validity of our inferences from the method introduced by Wahdan (2006).   
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From the Tables 7.5 and 7.6 we see that the respondents RES-1 score somewhat higher than the 

respondents RES-2. Moreover, the standard deviation of respondents RES-1 is smaller. We 

combine the opinions in Table 7.7 following the approach by Wahdan (2006). 

Table 7.5: Results of the Validation of LIA by Respondents RES-1. 

Questions (five-point Likert Scale) Median Mode Mean Std. dev. 

LIA‟s results on FSA 4.50 4 4.50 .535 

LIA‟s results on KPIs related to suppliers 4.00 4 4.25 .463 

LIA‟s results on KPIs related to cutting 

employees 

4.00 4 4.38 .518 

LIA‟s results on KPIs related to sewing 

employees 

4.50 5 4.38 .744 

LIA‟s results on KPIs related to customers 5.00 5 4.75 .463 
Source: calculated from M7. 

Table 7.6: Results of the Validation of LIA by Respondents RES-2. 

Questions (five-point Likert Scale) Median Mode Mean Std. dev. 

LIA‟s results on FSA 4.00 4 4.12 .908 

LIA‟s results on KPIs related to suppliers 4.00 4 4.05 .882 

LIA‟s results on KPIs related to cutting 

employees 

4.00 4 4.08 .901 

LIA‟s results on KPIs related to sewing 

employees 

4.00 4 4.13 .886 

LIA‟s results on KPIs related to customers 4.00 4 4.12 .876 
Source: calculated from M7. 

Table 7.7: Results of the Validation of LIA by all Respondents. 

Questions (five-point Likert Scale) Median Mode Mean Std. dev. 

LIA‟s results on FSA 4.00 4 4.14 .898 

LIA‟s results on KPIs related to suppliers 4.00 4 4.06 .869 

LIA‟s results on KPIs related to cutting 

employees 

4.00 4 4.09 .890 

LIA‟s results on KPIs related to sewing 

employees 

4.00 4 4.14 .881 

LIA‟s results on KPIs related to customers 4.00 4 4.14 .871 
Source: calculated from M7. 

7.2.3 Validation of LIA on FSA 

From the results of Table 7.7 (second line), we may conclude that majority of the respondents 

agrees with the validity of LIA‟s results on FSA since the median is 4.00 and the mode is 4. The 

mean value is 4.14. The mean values support the conclusion that the respondents agree with the 

validation of LIA‟s results on FSA (cf. Stevens, 1946; Lord, 1953; Wahdan, 2006; Zand & 

Borsboom, 2009). 

Table 7.8 provides the distribution of the respondent‟s opinion on LIA‟s results on FSA. 83.7% 
43

 

of the respondents had a positive appraisal of the validity of the FSA. In Table 7.8 we observe that 

one financial expert provided the most negative appraisal on the results of LIA. He is a senior 

financial expert (with more than three years working experience). He stated that the results of LIA 

were different from his results. He felt that there was no advantage from using LIA. In the open-

ended question (see Appendix D, stage 1, question 14), he wrote why he disagreed with the 

technique used in LIA. The financial expert gave two reasons for his disagreement.  

                                                           
43

 83.7% comes from 88 respondents‟ opinions (in the fifth column of Table 7.8) plus 76 respondents‟ 

opinions (in the sixth column) divided by 196 the total number of respondents, and then multiplied by 100%. 
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First, according to the financial expert, LIA should provide more detailed information on the “5-C” 

of banking, namely: capacity, collateral, capital, conditions, and character. The 5-C is used by 

banks in analysing whether a person may obtain credit from the bank. In his perspective, a business 

loan is the most important issue for the ISGMs. So, the ISGMs should be supported in credit 

analysis. Therefore, the ISGMs should use a financial expert for supporting them in interpreting the 

results of FSA.  

Second, the financial expert disagreed that computers can be used for learning the interpretation of 

FSA. According to him, the learning of the interpretation of FSA is only feasible if a person has 

studied accounting. Without a strong basis of accounting, the ISGM manager will not be able to 

become an expert. We note that his opinion is in line with his job to evaluate whether an ISGM 

may obtain loan from the bank. So, we did not consider this case as a complete disagreement, since 

LIA interprets solvency ratios and provides information about the soundness of the financial 

positions of the ISGM firms to have a bank loan. 

Table 7.8: Opinions on the Results of FSA by all Respondents. 

 Respondents‟ opinions 

Different, 

did not 

obtain any 

advantage 

from LIA 

Same, did 

not obtain 

advantage 

from LIA 

Neutral 

Same, 

obtained 

advantage 

from LIA 

Different, 

LIA 

provides a 

good 

analysis 

Total 

O
cc

u
p
at

io
n
 

Financial 

experts 
1 11 6 33 4 55 

Garment 

experts 
0 0 0 12 30 42 

Non-domain 

experts 
0 2 2 20 5 29 

University 

students 
0 2 8 23 37 70 

Total 1 15 16 88 76 196 
Source: calculated from M7. 

7.2.4 Validation of LIA on KPIs 

From the result of Table 7.7 (lines 3 to 6), we may conclude that the majority of the respondents 

agrees with the validity of LIA‟s results on KPIs since all of the medians are 4.00 and all of the 

modes are 4. The lowest mean value is 4.06 (i.e., the validation of LIA‟s results on the KPIs related 

to suppliers).  

Most of the respondents had a positive opinion on the validity of the KPIs (the distributions of the 

respondents‟ opinions of LIA‟s results on KPIs are provided in Appendix K). The positive 

responses on the KPIs validity are as follows.  

1. 84.2% of the respondents agreed with the validity of the KPIs results related to suppliers.  

2. 84.7% of the respondents agreed with the validity of the KPIs results related to cutting 

employees.  

3. 86.7% of the respondents agreed with the validity of the KPIs results related to sewing 

employees. 

4. 84.6% of the respondents agreed with the validity of the KPIs results related to customers. 

From the validation results mentioned in Subsection 7.2.3 and 7.2.4, we may conclude that LIA 

performs the task of formulating qualified information and adequate knowledge as can be expected 

from an expert. In Section 7.3 we provide a brief description on the respondents‟ belief in the 

validity of LIA and their intention to use LIA after analysing the case of INBUS 2.  
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7.3 From Disagreement on LIA’s Results to Agreement 

In this section we demonstrate how validity and usefulness of LIA were assessed based on the case 

INBUS 2. INBUS 2 is a family-owned firm operating in Bandung, Indonesia. INBUS 2 was 

established in 1976. INBUS 2 has an experience to produce and distribute its products to 22 

provinces in Indonesia and to 13 countries, namely Bahrain, Chile, Dubai, Durban, Japan, Saudi-

Arabia, Jordan, Kuwait, Panama, Poland, Russia, Singapore, and Turkey. 

Most respondents (out of the class of the non-financial experts) originally believed INBUS 2 was a 

healthy firm. However, they changed their assessment after learning that the LIA results showed 

otherwise (namely that INBUS 2 was running all kind of risks, i.e., the INBUS is not a healthy 

firm). In my humble opinion, this is the biggest success of LIA. It is a stimulus for further research. 

Below we provide all details. LIA provided six comprehensive indicators (I-1 to I-6) that illustrated 

the real conditions of INBUS 2 (see Subsections 7.3.1 till 7.3.6).  

The procedure was as follows. Having inspected the financial indicators of INBUS 2 by 

themselves, most of the respondents concluded that INBUS 2 had a good performance and should 

be categorised as a healthy garment business. The background of categorising INBUS 2 into a 

healthy garment business is based on the interpretation of at least two FSA results. The first FSA 

result showed that INBUS 2 had a profit margin ranging from 22% till 63% in a recent six months 

period. The second FSA result showed that the average of the cash among the six-month period 

was always huge (more than IDR 4.7 milliard). Based on the respondents‟ opinion, the most 

important FSA results to be observed were (1) the sales and (2) the availability of money. 

However, six other FSA results also deserved to be observed (see Subsection 7.3.1 till 7.3.6). 

7.3.1 LIA and Indicator I-1: High Amount of Accounts Receivable 

Only small parts of the respondents categorised INBUS 2 as a risky firm as they also compared the 

amount of sales with the amount of accounts receivable. The respondents observed that the 

accounts receivable were 33% above the net sales (Indicator I-1). Based on their experience, when 

an ISGM has more debts than the amount of net sales, the ISGM will face difficulties in its cash 

flow. Indeed, the LIA interpretation of INBUS 2 showed that even if LIA assumed all current sales 

were conducted in debt, there was an uncollectible debt of IDR 863,542,844 (33%) which should 

have been received in the previous month. When a firm faces such a huge amount of debt, the 

manager has to allocate more cash for the expenditure on the daily operation, since the firm has to 

pay in cash for the expenditure (such as wages, raw materials, and expenses), while the payment 

from customers to the firm should be classified as „delayed‟. In practice, the ISGM managers have 

to raise the amount of available cash either by taking the money out of their saving/investment or 

by obtaining funds from other parties. Both cash-raising methods, however, will cause a problem 

for INBUS 2 because of (1) a loss of investment sales or (2) the payment of interest.  

7.3.2 LIA and Indicator I-2: Domination on the Current Assets 

Subsequently, LIA provided the finding that the number of Return on Equity (ROE) was less than 

the interest rate of the Indonesia bank. LIA showed that the value of assets of INBUS 2 was too 

high. When LIA analysed the structure of the assets, LIA pinpointed that 42.65% of the assets was 

cash stored in the bank (for saving and for investment), 32.96% of the assets was inventories, and 

23.13% of the assets was accounts receivable, while the total fixed assets only account to 1.26%. 

So, INBUS 2 had too many current assets (Indicator I-2). In the balance sheet, the value of the 

fixed assets was huge (IDR 2,792,436,772), but almost all of the fixed assets were old (they were 

already transformed to cash because of the accumulated depreciation concepts
44

). The value of 

accumulation depreciation of fixed assets was 55.69% of the cash stored in the bank. This finding 

gave an adequate insight into the fact that the operating and investing performances of INBUS 2 in 

the past were good. However, currently it should be marked as a point of attention. 
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 The accumulated depreciation concept is the write-down of an asset‟s carrying amount on the balance sheet 

due to its loss of value from usage and age. 
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7.3.3 LIA and Indicator I-3: High Dependency on Investing Activities 

Taking I-2 into account, it seemed that INBUS 2 was still able to survive because of the huge 

amount of its investing activities (Indicator I-3). The huge amount was confirmed by the results 

from the cash flow analysis. However, a negative status on cash caused by operating activities 

occurred several times. The results of the amount of investing also decreased because of the 

managers‟ need for cash in hands for INBUS2‟s operational expenditures. All in all, the position 

deserves close analysis. 

7.3.4 LIA and Indicator I-4: High Amount of Inventory 

The three remaining comprehensive indicators are derived from the set of 16 KPIs in combination 

with the financial statements that led to I-1, I-2, and I-3. LIA clearly indicated that INBUS 2 failed 

to manage its inventory
45

 adequately. The material used in October 2007 was worth IDR 

556,920,000 while the value of the inventory was IDR 3,757,520,000. This means that INBUS 2 

had too much inventory (Indicator I-4). There were three uncommon values observed by LIA: the 

value of KPI 16 (rate of raw material inventories), a high number on KPI 12 (rate of sales return 

per customer), and KPI 6 (rate of defective products per employee). The high value of the 

inventory was mainly because of the following three reasons. First, INBUS 2 bought an abundance 

of raw materials for the next order. Second, there was a huge number of sales returns (42.78% of 

the sales). Third, there was a high value noted for damaged products resulting from employees‟ 

errors. 

7.3.5 LIA and Indicator I-5: Inappropriate Behaviour of the Customers 

High sales returns may have two causes. The first cause is the inability of the ISGM to fulfil the 

products specification as stipulated by the customer. The second cause is that some customers 

damage the product intentionally and then return it. LIA showed that a customer who returned the 

ordered good regularly has as a characteristic behaviour to return the ordered goods frequently in 

the payment period, so that the manager must assess the credit granted to a customer accurately and 

must weigh the pros and cons (Indicator I-5). INBUS 2 lost a huge amount of profits because of 

this customer behaviour. The customer in question was a well-known department store in Bandung, 

and the manager of the department store attempted to minimise the risk as a result of their failure in 

selling the products. The department store ordered a huge amount of garment from INBUS 2, but in 

some cases, the department store returned the products. The INBUS 2 manager suspected that in 

order to be able to return the product, the department store intentionally damaged the products. 

Such customer behaviour is one of the major contributors to ISGM‟s losses (Winarto & Gunawan, 

2008). 

7.3.6 LIA and Indicator I-6: Inappropriate Behaviour of the Employees 

The high value in the rate of damaged products by errors of employees triggered the managers to 

investigate why the quality control officers did not observe the defects (Indicator I-6). If the quality 

control officers observed the defect, the employee will have to repair the damage without being 

paid. A surprising fact came to light when the result by LIA was confirmed by the INBUS 2 

manager. What we suspected was that there was collusion between some of the employees. For 

instance, INBUS 2 sold the damaged garment for a lower price to the employees as an effort to 

establish a good relationship with the employees. However, the INBUS 2 manager observed that 

the damaged products were sold by a domestic store. How could the store display and sell the 

damaged products in such a huge volume? It is beyond the scope of this work to address this 

question, but surely something was wrong.  

After investigating the six indicators shown by LIA, the respondents were happy with the analysis. 

They confirmed that their original disagreement had been transformed into agreement. 
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 Inventory is a collection of merchandise, raw materials, finished and unfinished products held by the firm. 

The inventory is used for supporting the production process or for fulfilling the demand from the customers. 
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7.4 Discussion on Further Improvement  

There are two open-ended questions for obtaining the respondents‟ feedback for further 

improvement of LIA (see Appendix D, stage 2, questions 13 - 14). The first question is about errors 

found in LIA during operation. The second question is about the possible (required) improvements 

to LIA. 

The first question has only one category of feedback for the error found in LIA. The respondents 

observed and mentioned that LIA became slower in processing the information when LIA already 

had a huge amount of data in the database. We conjectured that the slower performance may be due 

to the use of Microsoft Access in LIA. When Microsoft Access handles a huge amount of data, the 

speed will decrease. For a further improvement of the speed, we will use two approaches. The first 

approach is using an advanced database system, such as an SQL Server. The second approach is 

using a dedicated programming language, such as Visual Basic, to handle the rules in the model 

(see Subsection 9.3.2).  

For answering the second question, we categorised the respondent‟s feedback on the possible 

improvements to LIA into three categories. The categories and the examples of each category are 

as follows. 

The First Category 

The first category is feedback that does not need any follow up. An example of this category is 

some university students‟ opinion that the further development of LIA is a bad idea. LIA can 

reduce job opportunities for them; even financial experts may lose their job because of LIA.  

The Second Category 

The second category is a constructive feedback. However, the spirit of this feedback is not in line 

with the goals of the study. Nine examples under this category are as follows. 

· LIA should not limit its capabilities to analyse the qualified information in the garment 

industry only. LIA should be built more comprehensively, so it can be used directly in other 

industries. 

· LIA should have a function to allow the user adding new variables for anticipating the changes 

in the globalised world. For instance, by allowing the user to input macroeconomic indicators. 

· LIA should provide information for price variance analysis. 

· LIA should minimise human errors by daily input of the data. One of the ways is by allowing a 

finger-print-based machine for automatic inputting the working schedule of the employees. 

· LIA should provide a help function. The help function should present explanations to all 

accounting and financial terms (in the same way as dictionaries do).  

· LIA should have a function that allows its user to switch from the Indonesian language to the 

English language (language option). 

· LIA should provide a more user-friendly menu. One of the ways is by providing related 

pictures in the buttons in the menu. 

· LIA should have a function that allows to export its data into an excel sheet. 

· The source of LIA should be provided for public use (becoming open source software). 

The Third Category 

The third category is valuable feedback that may bring further improvement on LIA. We analysed 

the feedback in this category together with the eight respondents RES-1. Below we formulate four 

valuable suggestions (feedbacks) that may contribute to further improvement of LIA. 
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· The first feedback is from an anonymous respondent. The respondent suggests LIA to present 

the comparative FSA (see Subsection 4.3.2) in a graphical representation. The graphics may 

attract more attention of an ISGM manager, in particular when the trend shows a negative 

performance. 

· The second feedback is from Sebastianus Stevanus, a garment expert. Stevanus suggests using 

LIA in determining the division of work among the employees. The division of work is based 

on the employee‟s historical data. After analysing the cases in INBUS 2, he believes that labour 

productivity can be increased with about 49%. He shares his way in determining the division of 

work in his firm and on calculating the labour productivity. He assigns a specific employee 

who is excellent in making a specific size of apparel only to make that apparel in the requested 

size. Here we note that LIA has been able to suggest the division of work based on an 

employee‟s historical performance. However, LIA does not calculate the increase in the labour 

productivity. Sebastianus Stevanus argues that by providing an if-then module for illustrating 

the increase on labour productivity as soon as a specific division of work is made, LIA may 

encourage the manager in making an even better division of work.  

· The third feedback is from six financial experts. Asdi Athuri Aulia, Yessica Limanjaya, and 

four anonymous financial experts suggest providing more comprehensive approaches in FSA. 

The idea is to combine LIA with the credit analysis (the 5-C) conducted by the bank for 

evaluating the ISGM that wants to borrow money. 

· The fourth feedback is from Lidia Suteja, a non-domain expert. She proposes to have an 

automatic credit limit categorisation in LIA. With the automatic credit limit categorisation, an 

ISGM manager may take better decisions on selling apparel products on credit to the 

customers. She stresses the importance of an automatic credit limit for each customer, 

especially for a customer with a delayed payment history. 

7.5 Answer to Research Question 4 (for the Validation) 

As stated at the beginning, this chapter aims at answering RQ4 from the validation point of view, 

namely: To what extent is LIA acceptable as a tool to access the qualified information and 

adequate knowledge for the ISGMs? The answer to RQ4 reads as follows. LIA is able to provide 

(1) qualified information (the FSA and the KPIs) to an ISGM and (2) adequate knowledge for 

interpreting the qualified information. The respondents believe that (1) the experts‟ knowledge 

stored in LIA, and (2) the knowledge generated from both the firm‟s financial indicators and the 

production indicators will support the ISGM manager to make a better decision.  

The validity of LIA is high (based on the central tendency of the respondents‟ opinions on the 

results of LIA). The findings of the study indicate that 83.7% of the respondents agree with the 

validity of the FSA results by LIA. The results of the four KPIs by LIA also obtained a high 

validity (minimum 84.2%). In all cases, we may state that the respondents agree with the result of 

one of the KPIs by LIA. 

The positive opinion of the respondents on LIA‟s interpretation of the case of INBUS 2 is based on 

six indicators provided by LIA. The six indicators supported the respondents in analysing the 

performance of INBUS 2. Indeed, the six indicators helped the respondents to arrive at the 

conclusion that INBUS 2 has a high risk because of (1) the high amount of accounts receivable; (2) 

the domination on the current assets, (3) the high dependency on investing activities, (4) the high 

amount of inventory. The real cause of the high inventory level is explained by (5) the 

inappropriate behaviour of its customers and (6) the inappropriate behaviour of its employees. The 

respondents then agreed to follow the results by LIA. 
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Chapter 8 Evaluation of LIA 
 

This chapter is based on the following publications
46

. 

Gunawan, A., Wahdan, M. A., van den Herik, H. J., & Kakeeto, T.N. (2011). Can a KIS Overcome 

Resource Scarcity? MSM Working Paper Series 2011/15, pp. 1-22. 

Gunawan, A., van den Herik, H.J., Wahdan, M.A., Van de Walle, B., & Athuri, A. (2012). The 

Design and Evaluation of a Knowledge-intensive System. Proceedings of the International 

Congress on Interdisciplinary Business and Social Sciences 2012, Jakarta, Indonesia. The paper 

has been accepted for publication in Journal of Procedia – Social and Behavioural Sciences 

(Elsevier) 

 

In this chapter we evaluate LIA. In particular, we evaluate whether LIA is able to provide (1) 

qualified information for an ISGM, (2) professional guidance for the ISGM manager in interpreting 

the qualified information, (3) a second opinion for both financial and garment experts, and (4) an 

easier way in learning how to interpret the qualified information. Accordingly, we will answer 

research question 4 from the evaluation point of view, which reads as follows. 

RQ4: To what extent is LIA acceptable as a tool to access the qualified information and 

adequate knowledge for the ISGMs? 

Section 8.1 deals with the research approach for the evaluation phase of LIA. Section 8.2 presents 

the results of the field-test evaluation. Section 8.3 evaluates the four contributions of LIA. Finally, 

our answer for RQ4 from the evaluation point of view is presented in Section 8.4. 

8.1 Research Approach for the Field-test Evaluation 

The respondents who participated in the field-test validation of LIA were also participating in the 

field-test evaluation of LIA. So, a total of 196 respondents participated in the evaluation of LIA 

(see M8 in Section 1.3 and Appendix E). After the respondents had used LIA in processing the 

case(s) of the INBUS(es), they were asked to answer the questionnaire for evaluating LIA. 

We investigated and slightly adapted the questionnaires from five research papers as a source for 

our research, namely Chou (2005), Chou and Liu (2005), Wahdan (2006), Davis and Wong (2007), 

and Ahmed (2010). These researchers suggested that the evaluation of a computer-based system 

may consist of at least six measurements („measured entities‟ or „constructs‟), namely: (1) the 

respondents‟ “Satisfaction in using LIA”, (2) the respondents‟ “Assessment of LIA‟s 

performance”, (3) the respondents‟ “Computer literacy”
47

, (4) the respondents‟ “Perceived 

usefulness of LIA”, (5) the respondents‟ “Relevance between his job and the function provided by 

LIA”, and (6) the respondents‟ “Intention to use LIA”. Based on these findings, we selected a total 

of 23 items (or questions) from the researchers‟ questionnaires to develop our own questionnaire to 

evaluate LIA (see Table 8.1 and Appendix E).  In Table 8.1, we see how the items are distributed 

over the measured entities. 
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 Computer literacy is defined by the respondents‟ judgements of their capabilities in using the computer for 

their daily jobs. For instance, a respondent who is not familiar with computers may find that using a 

computer-based system causes more difficulties in his daily job. 
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Table 8.1: List of Items for the Six Measurements (Measured Entities). 
Measurements (Measured Entities) Items (Questions) 

Satisfaction in using LIA 12, 13, 14, 15 

Assessment of LIA‟s performance 19, 20, 21, 22, 23 

Computer literacy 1, 2, 3 

Perceived usefulness of LIA 6 , 7, 8, 9, 10, 11 

Relevance between his job with the function provided by LIA 4, 5 

Intention to use LIA 16, 17, 18 

Source: see M8. 

To test the internal consistency and the reliability of the selected items in our questionnaire, we 

used the Cronbach‟s Alpha coefficient. Cronbach‟s Alpha is defined as follows. 

Definition 8.1: Cronbach’s Alpha  

“Cronbach‟s Alpha is a coefficient of reliability. It is defined as an internal consistency estimate of 

the reliability of the test score. Cronbach‟s Alpha has a positive relationship with the 

intercorrelations among the test items. The intercorrelations among the test items will be 

maximised when all items measure the same construct, so Cronbach‟s Alpha is believed as an 

indicator of the entity‟s reliability” (cf. Cronbach, 1951; Cortina, 1993; Gliem & Gliem, 2003; 

Sijtsma, 2009).  

Cronbach‟s Alpha (α) reliability coefficient normally ranges between 0.0 and 1.0. The closer 

Cronbach‟s alpha coefficient is to 1.0 the greater the internal consistency of the items in the scale 

(Gliem & Gliem, 2003). Gliem & Gliem (2003) provide the following rules of thumb for 

interpreting Cronbach Alpha: “α > .9 is Excellent, α > .8 is Good, α > .7 is Acceptable, α > .6 is 

Questionable, α > .5 is Poor, and α < .5 is Unacceptable”.  

Cronbach‟s Alpha for the six entities is as follows. 

· Cronbach‟s Alpha of “Satisfaction in using LIA” is questionable (.697). 

· Cronbach‟s Alpha of “Assessment of LIA‟s performance” is acceptable (.711).  

· Cronbach‟s Alpha of “Computer literacy” is acceptable (.754). 

· Cronbach‟s Alpha of “Perceived usefulness of LIA” is acceptable (.787). 

· Cronbach‟s Alpha of “Relevance between his job and the function provided by LIA” is 

acceptable (.723). 

· Cronbach‟s Alpha of the respondents‟ “Intention to use LIA” is unacceptable (.459). 

Cronbach‟s Alpha of “Satisfaction in using LIA” was very close to 0.7 (acceptable). However, one 

entity (“Intention to use LIA”) had a low Cronbach‟s Alpha (unacceptable). To shed more light on 

the situation, we perform a Principal Component Analysis (PCA) to establish which of the six 

entities should be considered for evaluating LIA. Moreover, it is possible to determine the 

importance of a component. We define Principal Component Analysis as follows. 

Definition 8.2: Principal Component Analysis  

“A Principal Component Analysis is a mathematical procedure that transforms a number of 

(possibly) correlated variables into a (smaller) number of uncorrelated variables called principal 

components. It is a multivariate analysis technique for identifying the linear components of a set of 

variables” (cf. Field, 2009; Pallant, 2011). 

The 23 items of the field-test evaluation questionnaire were subjected to PCA using SPSS. There 

are four steps in the PCA. We discussed each of the steps below.  

The First Step 

Prior to performing PCA, the suitability of the data for PCA should be assessed (Pallant, 2011). For 

verifying whether the data set is suitable for PCA, we analysed three statistical results, namely (1) 
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correlation matrix, (2) the Kaiser-Meyer-Olkin (KMO) index, and (3) Bartlett‟s test of sphericity. 

Below we define the correlation matrix, the KMO index, and the Bartlett‟s test of sphericity (see 

Definitions 8.3, 8.4, and 8.5). 

Definition 8.3: Correlation Matrix  

“The correlation matrix is a matrix that shows the correlation between all variables. The 

correlation is a standardised measure of the strength of relationship between two variables and 

can take any value from -1 to +1” (Field, 2009). 

Definition 8.4: Kaiser-Meyer-Olkin Index  

“The Kaiser-Meyer-Olkin index of sampling adequacy is a measure used to examine the 

appropriateness of factor analysis. High index values (between 0.5 and 1.0) indicate that the factor 

analysis is appropriate” (Field, 2009). 

Definition 8.5: Bartlett’s Test of Sphericity  

“The Bartlett‟s Test of Sphericity is a test of the assumption of sphericity. The test examines 

whether a variance–covariance matrix is proportional to an identity matrix. The variance-

covariance matrix is a matrix on which the variance is presented on the diagonal, while the 

covariances reside above or below the diagonal. The Barlett‟s Test of Sphericity effectively tests 

whether the diagonal elements of the variance–covariance matrix are equal (i.e., group variances 

are the same), and whether the off-diagonal elements are approximately zero (i.e., the dependent 

variables are not correlated)” (Field, 2009). 

To be considered suitable for PCA, the correlation matrix should show (1) at least some 

correlations of r = .3 or greater, (2) the KMO index should be .6 or above, and (3) the Bartlett‟s test 

of sphericity should be statistically significant at p < .05. The findings from the assessment on the 

suitability of the data for PCA are as follows. 

· Inspection of the correlation matrix (see Appendix J) reveals the presence of 74 coefficients of 

.3 and above, which indicates there were a large number of correlations among the 504 

coefficients.  

· Then we used the KMO index to measure the sampling adequacy. The KMO index is .838, 

exceeding the recommended value of .6. Therefore, the KMO measure verifies the sampling 

adequacy for the analysis.  

· The Bartlett‟s test of sphericity gives a statistical significance of (.00), supporting the 

factorability of the correlation matrix.  

Based on the findings of the correlation matrix, the KMO index, and the Barlett‟s test of sphericity, 

we may conclude that our data set is suitable for PCA. So, it is decided to continue with the second 

step. 

The Second Step 

The second step is to apply PCA. PCA will lead to new components, which may have items 

different from the original items attached to the components. To determine how many components 

actually fit in the model, we need to consider three pieces of information. First, we should observe 

the eigenvalues of the components from PCA. Second, we should perform a visual inspection of 

the resulting components using a scree plot. Third, we should cross check the number of the 

components by using Horn‟s (1965) parallel analysis. Below we define the scree plot and the 

Horn‟s parallel analysis (see Definitions 8.6 and 8.7). 

Definition 8.6: Scree Plot  

“A Scree Plot is a graph plotting each factor in a factor analysis (X-axis) against its associated 

eigenvalue (Y-axis). The graph shows the relative importance of each factor” (Pallant, 2011).  
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Definition 8.7: Horn’s Parallel Analysis  

“A Parallel Analysis is a method for determining the number of components to retain from PCA. 

The method works by creating a random dataset with the same numbers of observations and 

variables as the original data. A correlation matrix is computed from the randomly generated 

dataset and then eigenvalues of the correlation matrix are computed. When the eigenvalues from 

the random data are larger than the eigenvalues determined from the PCA, the corresponding 

components can be considered random noise and should be eliminated” (Horn, 1965; Pallant, 

2011). 

In the PCA, the Component Matrix shows the unrotated loadings of each of the items on the six 

components (see Table 8.2). Most of the items load quite strongly (above .4) on the first four 

components. Very few items load on Components 5 and 6. This suggests that a four-component 

solution is likely to be appropriate (see the analysis below). 

Table 8.2: Component Matrix of Six Components. 

Item 
Component 

1 2 3 4 5 6 

1 .395 -.344 .507       

2 .425 -.449 .550       

3 .514 -.382 .506       

4 .563 -.411       .401 

5 .579         .430 

6 .600   -.312 .418     

7 .639     .305     

8 .497     .586     

9 .665           

10 .593         -.439 

11 .670           

12 .582           

13 .549     -.376     

14 .605           

15 .578     -.379     

16 .477       .709   

17 .375     .347 .371   

18 .588     -.301     

19 .531 .333         

20 .414 .430     -.332   

21 .504 .451 .385       

22 .366 .428         

23 .448 .384         

Source: calculated from M8. 

We performed an initial analysis to obtain eigenvalues for each component in the data. The PCA 

revealed the presence of six components with eigenvalues exceeding 1 (see Table 8.3, second 

column); explaining 28.73%, 7.88%, 7.37%, 6.10%, 4.92%, and 4.49% of the variance, 

respectively (see Table 8.3, third column). These six components explained a total of 59.49% of the 

variance. The Components 7 till 23 are rejected because their eigenvalues are below 1. However, 

here we note the following: researchers often find that too many components are extracted by only 

using the eigenvalues. Therefore we need other means to find the desired principal components.  
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For instance, it is essential to compare the results with the Scree plot and the Horn‟s Parallel 

Analysis (Pallant, 2011).  

Table 8.3: Comparison of Eigenvalues from PCA and Criteria Values from Parallel Analysis. 

Component  
Actual eigenvalue from PCA Criterion value from 

parallel analysis 
Decision 

Eigenvalue % of Variance 

1 6.607 28.73 1.6797 Accept 

2 1.813 7.88 1.5635 Accept 

3 1.696 7.37 1.4721 Accept 

4 1.404 6.10 1.3978 Accept 

5 1.132 4.92 1.3321 Reject 

6 1.032 4.49 1.2734 Reject 

7 .960 4.17 1.2174 Reject 

8 .880 3.83 1.1582 Reject 

9 .794 3.45 1.1084 Reject 

10 .743 3.23 1.0565 Reject 

11 .697 3.03 1.0067 Reject 

12 .676 2.94 0.9631 Reject 

13 .613 2.67 0.9215 Reject 

14 .568 2.47 0.8787 Reject 

15 .540 2.35 0.8331 Reject 

16 .482 2.10 0.7895 Reject 

17 .435 1.89 0.7510 Reject 

18 .407 1.77 0.7090 Reject 

19 .353 1.53 0.6684 Reject 

20 .340 1.48 0.6287 Reject 

21 .315 1.37 0.5800 Reject 

22 .282 1.22 0.5330 Reject 

23 .231 1.01 0.4781 Reject 
Source: calculated from M8. 

In the Scree Plot, we should look for a change (or elbow) in the shape of the plot. Only components 

above this point are retained. Inspection of the scree plot reveals a break after the fourth component 

(see Figure 8.1). Components 1, 2, 3, and 4 explain or capture much more of the variance than the 

remaining components. From this plot, it was decided to retain four components instead of six 

components for further investigation.  

 
Figure 8.1: Scree Plot. 

Source: processed from M8. 
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In Horn‟s Parallel Analysis, we systematically compare the eigenvalue obtained from SPSS with 

the corresponding value from the random results generated by Horn‟s Parallel Analysis. If for a 

certain component the eigenvalue from SPSS is larger than the eigenvalue from Horn‟s Parallel 

Analysis, we retain this component; if it is less, we reject it. Horn‟s Parallel Analysis shows only 

four components with eigenvalues exceeding the corresponding values for a randomly generated 

data matrix of the same size (see Table 8.3, fourth column). As such, Components 5 and 6 are 

rejected (see Table 8.3, fifth column). 

Based on the results of the Scree Plot and Horn‟s Parallel Analysis, we retain four components in 

our study. The four-component solution explains a total of 50.09% of the variance, with 

Component 1 explaining 28.73% of the variance, Component 2 explaining 7.88% of the variance, 

Component 3 explaining 7.37% of the variance, and Component 4 explaining the remaining 6.10% 

of the variance (see Table 8.3, third column for Components 1 till 4).  

The Third Step 

Then, the third step is to evaluate how much of the variance in each of the 23 items is explained by 

observing their Communality values. We define Communality as follows. 

Definition 8.8: Communality  

“Communality is the proportion of a variable‟s variance that is common variance. A variable that 

has no unique variance (or random variance) would have a communality of 1, whereas a variable 

that shares none of its variance with any other variable would have a communality of 0. 

Communalities also may be interpreted as the reliability of the component” (cf. Field, 2009; 

Pallant, 2011).  

Table 8.4: Communalities. 

Before removing Item 16 After removing Item 16 

Item Communalities Item Communalities 

1 .539 1 .545 

2 .711 2 .710 

3 .675 3 .671 

4 .542 4 .541 

5 .473 5 .472 

6 .672 6 .665 

7 .578 7 .578 

8 .605 8 .607 

9 .489 9 .482 

10 .432 10 .450 

11 .496 11 .503 

12 .420 12 .392 

13 .504 13 .416 

14 .443 14 .506 

15 .554 15 .451 

16 .247  

17 .312 17 .528 

18 .492 18 .325 

19 .458 19 .490 

20 .396 20 .479 

21 .654 21 .671 

22 .428 22 .432 

23 .402 23 .397 
Source: calculated from M8. 
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Low values of Communality (e.g., less than .3) usually indicate that the item does not fit well with 

the other items in its component (Pallant, 2011). The communality for Item 16 indicates that the 

item does not fit well with the other items in Component 1 (see Table 8.4, second column). Its 

value is .247 which is clearly smaller than .3. Therefore, we decided to remove Item 16. Removing 

an item with a low communality value tends to increase the total variance explained (cf. Pallant, 

2011). 

After removing Item 16, we re-run the PCA and calculated the communalities again. The result of 

communalities now shows that every item is fitting with the components (see Table 8.4, fourth 

column). The four-component solution (of Table 8.3) now explains a total of 51.43% of the 

variance, with Component 1 explaining 29.13% of the variance, Component 2 explaining 8.24% of 

the variance, Component 3 explaining 7.71% of the variance, and Component 4 explaining the 

remaining 6.36% of the variance (see Table 8.5).  

Table 8.5: Eigenvalues from PCA after Removing Item 16. 

Component 

Actual eigenvalue from PCA 

Total % of 

Variance 

Cumulative % 

1 6.408 29.128 29.128 

2 1.812   8.238 37.366 

3 1.695   7.707 45.073 

4 1.398   6.355 51.428 
Source: calculated from M8. 

Now, from the Component Matrix, we observe that most of the items load quite strongly (above .4) 

on the four components (see Table 8.6). We note that the items listed in column 1 are ordered 

according to their load (see the columns 2 to 5). Of course, the ranking is based on the load of the 

four columns with due priority (as produced by SPSS Statistics 17). 

The Fourth Step 

In the fourth step, we use the Oblimin method, a method of Oblique Rotation. The Oblimin method 

is a form of factor rotation used to make component loadings more “human” interpretable. We do 

so since we assume that the components in our analysis are correlated analogously to the 

correlation of the constructs. The assumption on the correlation is based on the following logic. 

When a respondent (1) is satisfied by using LIA, then in the same time, he should (2) provide a 

good assessment of LIA‟s performance, in particular if he has (3) adequate computer literacy and 

(4) high confidence in the usefulness of LIA. We define Oblique Rotation and Oblimin as follows 

(see Definitions 8.9 and 8.10). 

Definition 8.9: Oblique Rotation  

“An Oblique Rotation is a method of rotation in factor analysis that allows the underlying factors 

to be correlated. Rotation is a process in factor analysis for improving the interpretability of 

factors. In essence, an attempt is made to transform the factors that emerge from the analysis in 

such a way as to maximise factor loadings that are already large, and minimise factor loadings 

that are already small” (Field, 2009). 

Definition 8.10: Oblimin  

“An Oblimin is a method of oblique rotation that allows the underlying factors to be correlated. 

The method is used when the researcher wishes a non-orthogonal (oblique) solution” (Field, 

2009). 

 The assumption is supported by the result of the component correlation matrix. We see that one of 

the correlations is .352 (see Appendix J, Component Correlation Matrix). Based on Tabachnick and 

Fidell (2007), we know that if there are correlations that exceed .32, then there is 10% (or more) 

overlap in variance among the factors; that is sufficient variance to warrant Oblique Rotation 

(assumption that the correlation exists).   
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Table 8.6: Component Matrix of Four Components. 

Item 
Component 

1 2 3 4 

11 .675       

9 .660       

7 .640     .304 

14 .612       

6 .610   -.307 .396 

10 .600       

5 .587       

18 .586     -.302 

12 .579       

4 .570 -.408     

15 .568     -.359 

13 .549     -.380 

19 .526 .333     

21 .508 .452 .388   

3 .507 -.385 .504   

23 .444 .383     

20 .421 .433     

22 .365 .428     

2 .424 -.450 .550   

1 .407 -.341 .510   

8 .500     .585 

17 .367     .374 

Source: calculated from M8. 

The Oblimin Rotation provides two tables of factor loadings (regression weight), namely a Pattern 

Matrix and a Structure Matrix (see Table 8.7). The ordering is according to the correlation of the 

items with the Components. For instance, the high correlation to Component 1 can be observed 

from Table 8.7, second column. They are given in bold. For a proper understanding, we define 

below the notions of Pattern Matrix and Structure Matrix (see Definitions 8.11 and 8.12). 

Definition 8.11: Pattern Matrix  

“The Pattern Matrix is the matrix that shows the factor loadings of each of the variables” (cf. 

Pallant, 2011).  

Definition 8.12: Structure Matrix  

“The Structure Matrix is the matrix that provides information on the correlation between items and 

components. The structure matrix takes into account the relationship between factors. In fact it is a 

product of the pattern matrix and the matrix containing the correlation coefficients between 

factors” (cf. Field, 2009; Pallant, 2011).  

Most researchers interpret the Pattern Matrix because it is usually straightforward. However, there 

are situations in which values in the Pattern Matrix are suppressed because of the relationships 

between the factors (see Field, 2009). Therefore, the Structure Matrix is useful for confirming the 

Pattern Matrix (a useful double-check). 

We grouped the items into four components based on the higher factor loadings from both the 

Pattern Matrix and the Structure Matrix (see Table 8.7, the items in bold). The four components 

and their items are to be characterised as follows.  
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· There are ten items for Component 1. Based on the topics of the ten items, we may conclude 

that the items in Component 1 are corresponding to “Satisfaction in using LIA” (see Table 8.7, 

the bold items in the second column and the sixth column).  

· There are five items for Component 2. Based on the topics of the five items, we may conclude 

that the items in Component 2 are corresponding to “Respondents‟ assessment of LIA‟s 

performance” (see Table 8.7, the bold items in the third column and the seventh column).  

· There are three items for Component 3. Based on the topics of the three items, we may 

conclude that the items in Component 3 are corresponding to the “Computer literacy” (see 

Table 8.7, the bold items in the fourth column and the eighth column).   

· There are four items for Component 4. Based on the topics of the four items, we may conclude 

that the items in Component 4 are corresponding to the “Perceived usefulness of LIA” (see 

Table 8.7, the bold items in the fifth column and the ninth column). 

Table 8.7: Pattern and Structure Matrix for PCA with Oblimin Rotation. 

Item 

Pattern Coefficients Structure Coefficients 

Compo 

nent 1 

Compo 

nent 2 

Compo 

nent 3 

Compo 

nent 4 

Compo 

nent 1 

Compo 

nent 2 

Compo 

nent 3 

Compo 

nent 4 

15 .756 .016 -.003 -.112 .719 .168 .191 .157 

13 .736 .040 .021 -.152 .698 .181 .204 .122 

18 .606 .079 .253 -.146 .645 .224 .406 .140 

10 .596 .186 -.069 .055 .640 .332 .139 .296 

12 .581 .153 -.055 .059 .622 .298 .145 .289 

14 .546 -.038 -.015 .265 .626 .155 .191 .445 

09 .492 .167 -.052 .275 .614 .345 .170 .478 

11 .483 .039 .308 .125 .624 .229 .477 .370 

05 .478 -.203 .110 .342 .581 .011 .289 .483 

04 .456 -.317 .293 .288 .565 -.096 .438 .433 

21 .099 .780 .103 -.051 .296 .806 .232 .197 

20 .053 .666 .037 .018 .228 .688 .151 .208 

22 .024 .649 .026 -.009 .183 .656 .124 .164 

23 .017 .545 .052 .177 .224 .600 .172 .327 

19 .147 .398 -.035 .316 .343 .506 .131 .458 

02 -.045 -.001 .851 .016 .203 .114 .841 .180 

03 .042 .062 .786 .033 .292 .193 .814 .230 

01 .007 .094 .727 -.048 .219 .188 .732 .131 

08 -.153 .035 .180 .760 .174 .211 .302 .753 

06 .205 .017 -.139 .741 .430 .228 .078 .788 

07 .263 .044 -.055 .626 .479 .252 .159 .718 

17 -.137 .168 .070 .527 .109 .275 .167 .535 
Source: calculated from M8. 

Note: major loading for each item are bolded. 

From the results of the PCA, we may conclude that there are four components in the evaluation of 

LIA (see Table 8.8). A suitable result on the evaluation of LIA is obtained when the respondents 

(1) are satisfied in using LIA, (2) provide a good assessment of LIA‟s performance, (3) have an 

acceptable computer literacy, and (4) have a high confidence in the usefulness of LIA. Having 
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established that the items of the Components 1 to 4 correspond to the Constructs 1 to 4, we 

continue our analysis by using the notions Component 1, Component 2, Component 3, and 

Component 4. We note that in Table 8.8, item 16 is not included in accordance with the results 

given in Table 8.4. 

Table 8.8: List of Items for the Four Components. 
Components  Items 

Satisfaction in using LIA 4, 5, 9, 10, 11, 12, 13, 14, 15, 18 

Assessment of LIA‟s performance 19, 20, 21, 22, 23 

Computer literacy 1, 2, 3 

Perceived usefulness of LIA 6, 7, 8, 17 

Source: see M8. 

8.2 Results of Field-test Evaluation 

We conducted Cronbach‟s Alpha again for testing the internal consistency and the reliability of our 

questionnaire. We obtain stronger Cronbach‟s Alphas. The Cronbach‟s Alphas of the four 

components resulting from the PCA are as follows (see Table 8.9, sixth column).  

· Cronbach‟s Alpha value of the component “Satisfaction in using LIA” is good (.846). 

· Cronbach‟s Alpha value of the component “Assessment of LIA‟s performance” is acceptable 

(.711) 

· Cronbach‟s Alpha value of the component “Computer literacy” is acceptable (.754). 

· Cronbach‟s Alpha value of the component “Perceived usefulness of LIA” is acceptable (.709). 

Table 8.9: Scale Statistics from Cronbach‟s Alpha. 

Component Mean Variance Standard 

Deviation 

No. of 

items 

Cronbach‟s 

Alpha 

1. Satisfaction in using LIA 37.75 22.106 4.702 10 .846 

2. Assessment of LIA‟s performance 20.87 4.341 2.084 5 .711 

3. Computer literacy 12.35 3.992 1.998 3 .754 

4. Perceived usefulness of LIA 17.15 3.771 1.942 4 .709 
Source: calculated from M8. 

Note: Mean is a mean value in Likert scale; Variance is a measure of how far a set of numbers is spread out; 

Standard Deviation shows how much variation exists from the mean value. 

In presenting the result of the field-test evaluation, we will follow the order of the components 

from the PCA, namely: respondents‟ satisfaction in using LIA in Subsection 8.2.1, respondents‟ 

assessment of LIA‟s performance in Subsection 8.2.2, respondents‟ computer literacy in Subsection 

8.2.3, and respondents‟ perceived usefulness of LIA in Subsection 8.2.4. 

8.2.1 Component 1: Satisfaction in Using LIA 

The respondents‟ satisfaction in using LIA is acceptable (the mean is 37.75 from ten items, see 

Table 8.9). The ten items used for measuring the level of the respondent‟s satisfaction in using LIA 

are presented in Table 8.10, second column. All the items show an acceptable level of satisfaction 

(see Table 8.10, third till fifth column). The lowest level satisfaction in using LIA comes from Item 

13 and Item 18. 
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Table 8.10: Satisfaction in using LIA by Respondents. 

Item 

Questions 

(five-point Likert 

Scale) 

Me. Mo. Mean 
Std. 

dev. 

Frequency 

SD D N A SA 

15 Respondent was 

satisfied with the 

overall learning 

effectiveness in LIA 

4.00 4 3.79 .628 0 1 61 113 21 

13 A wide variety of 

learning materials 

were provided in 

LIA 

4.00 3 3.53 .774 2 10 84 82 18 

18 Respondent intends 

to spend 

considerable time 

and effort in 

exploring LIA 

4.00 4 3.63 .841 4 9 68 90 25 

10 LIA‟s advice may 

be trusted 

4.00 4 3.83 .657 0 2 56 112 26 

12 The learning 

experience with LIA 

outperformed 

human learning with 

only using text 

books  

4.00 4 3.71 .744 2 3 69 97 25 

14 Respondent was 

satisfied with the 

immediate 

information 

acquisition in LIA 

4.00 4 3.80 .621 0 2 55 119 20 

09 LIA‟s logic reflects 

professional 

competence 

4.00 4 3.95 .749 1 5 39 109 42 

11 Using LIA enhances 

the effectiveness of 

respondent‟s 

learning 

4.00 4 3.91 .681 0 3 46 113 34 

05 Usage of LIA is 

essential for 

respondent‟s job (or 

study) 

4.00 4 3.83 .742 2 3 52 108 31 

04 Usage of LIA is 

relevant for garment 

industry 

4.00 4 3.78 .798 2 5 62 93 34 

Source: calculated from M8. 

Note: The meanings of abbreviation used in the table are: SD = strongly disagree, D = disagree, N = neutral, 

A = agree, SA = strongly agree. The order of the items in this table is based on the value of its pattern 

coefficients (see Table 8.7, second column). 

The lowest evaluation on LIA‟s performance comes from Item 13 (a wide variety of learning 

materials were provided in LIA). Only 51.02% 
48

 of the respondents are satisfied with Item 13. The 

                                                           
48

 51.02% comes from 82 respondents (who agree in the tenth column of Table 8.10) plus 18 respondents 

(who strongly agree in the eleventh column) divided by 196 total respondents, and then multiplied by 100%. 
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disagreement came from three financial experts, a garment expert, three non-domain experts, and 

five university students. 42.86% 
49

 of the respondents selected the neutral option for the evaluation 

of Item 13. Based on the respondents‟ answer in the open-ended question (see Appendix D, 

question 14), we observe two possible reasons for the disagreement on Item 13. The first reason is 

a belief that a financial expert should be able to analyse any case from any industries (not only 

garment) while LIA is only constructed for analysing the cases of ISGMs. The second reason is 

that LIA should provide macroeconomic indicators for analysing FSA. Nowadays, LIA is only able 

to analyse the cases on ISGM and cannot accommodate macroeconomic indicators in the analysis 

process. We discussed the case with the eight experts (respondents RES-1). When a financial 

expert analyses a certain industry, he should have prior knowledge on the industry characteristics. 

For being able to perform as a financial expert, LIA should be equipped with a huge amount of 

knowledge on each industry and with up-to-date macroeconomic indicators. This is beyond the 

scope of the current study. 

The second lowest evaluation on LIA‟s performance comes from Item 18 (respondent intends to 

spend considerable time and effort in exploring LIA). 58.67% 
50

 of the respondents intend to use 

LIA. 34.69% 
51

 of the respondents has  a  neutral  opinion  on  the  satisfaction  of using  LIA.  

The disagreement came from four financial experts (one senior financial expert had strong 

disagreement and three financial experts had disagreement), a senior garment expert (disagrees), 

two non-domain experts (strongly disagree), and six university students (one of them had strong 

disagreement and five of them had disagreement). From the open-ended question (see Appendix D, 

question 14), we observe that the disagreement of the financial experts is based on their opinion 

that the interpretation of FSA will be more accurate when conducted by the financial expert. Based 

on the financial experts, there is no need for such kind of system as LIA. The disagreement of the 

garment expert is because the use of a computer is too complicated for him. He prefers to obtain 

the final results on paper, without a need to remember where to click for obtaining the results. One 

of the university students even states that LIA may be a threat to the job of a financial expert. He 

prefers the ISGM manager to put all the interpretation activities into a financial expert. 

8.2.2 Component 2: Assessment of LIA’s Performance 

Most of the respondents provide a good assessment of LIA‟s performance (the mean is 20.87 from 

five items, see Table 8.9, second column). The five items used for measuring the level of the 

respondent‟s assessment of LIA‟s performance are presented in Table 8.11, second column. All the 

items show an acceptable level of evaluation on LIA‟s performance. From the five items, the 

lowest positive assessment by the respondents is 81.12% 
52

 (Item 22: the ease of understanding 

LIA‟s logic). Because the high level of positive assessment by the respondents (minimum 81.12% 

of the respondents provide a positive assessment), we may conclude that LIA is able to achieve its 

goals (contributions). 

  

                                                           
49

 42.86% comes from 84 respondents (who provide a neutral opinion in the ninth column of Table 8.10) 

divided by 196 total respondents, and then multiplied by 100%. 
50

 58.67% comes from 90 respondents (who agree in the tenth column of Table 8.10) plus 25 respondents 

(who strongly agree in the eleventh column) divided by 196 total respondents, and then multiplied by 100%. 
51

 34.69% comes from 68 respondents (who provide a neutral opinion in the ninth column of Table 8.10) 

divided by 196 total respondents, and then multiplied by 100%. 
52

 81.12% comes from 124 respondents (who agree in the tenth column of Table 8.11) plus 35 respondents 

(who strongly agree in the eleventh column) divided by 196 total respondents, and then multiplied by 100%. 
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Table 8.11: Assessment of LIA‟s Performance by Respondents. 

Item 

Questions 

(five-point Likert 

Scale) 

Me. Mo. Mean 
Std. 

dev. 

Frequency 

VP P A G VG 

21 LIA‟s explanation 

facility to formulate 

the interpretation of 

garment‟s daily 

operations 

4.00 4 4.16 .576 0 0 19 126 51 

20 LIA‟s explanation 

facility to formulate 

the interpretation of 

financial statement 

analysis  

4.00 4 4.31 .544 0 0 8 120 68 

22 The ease of 

understanding LIA‟s 

logic 

4.00 4 3.99 .608 0 0 37 124 35 

23 LIA is an overall 

support tool for 

learning how to 

conduct financial 

statement analysis for 

a garment 

manufacture 

4.00 4 4.26 .645 0 0 22 102 72 

19 LIA‟s usefulness in 

practice 

4.00 4 4.15 .677 0 3 23 111 59 

Source: calculated from M8. 

Note: The meanings of abbreviation used in the table are: Me = median, Mo = mode, Min = minimal value, 

Std. dev. = standard deviation, VP = very poor, P = poor, A = acceptable, G = good, and VG = very good. 

The order of the items in this table is based on the value of its pattern coefficients (see Table 8.7, third 

column). 

8.2.3 Component 3: Level of Computer Literacy 

Most of the respondents have an acceptable computer literacy (the mean is 12.35 from three items, 

see Table 8.9, second column). The three attributes used for measuring the level of computer 

literacy are presented in the second column of Table 8.12.  

Table 8.12: Computer Literacy by Respondents. 

Item 
Questions 

(five-point Likert Scale) 
Me. Mo. Mean 

Std. 

dev. 

Frequency (in percentage) 

SD D N A SA 

02 Computer can help the 

respondents to learn in 

their own time 

4.00 5 4.29 .759 1 3 21 84 87 

03 Computer can help the 

respondent to learn in his 

own pace 

4.00 4 4.01 .850 2 6 40 89 59 

01 Respondent was confident 

to use a computer 

4.00 4 4.05 .827 1 6 38 88 63 

Source: calculated from M8. 

Note: for the abbreviation in the table see the note of Table 8.10. The order of the items in this table is based 

on the value of its pattern coefficients (see Table 8.7, fourth column). 



112 Evaluation of LIA 

 

From the three items, the lowest positive assessment by the respondents is 75.51% 
53

 (Item 03: 

computer can help the respondent to learn in his own pace). So, we may conclude that majority of 

the respondents is familiar with the use of a computer for supporting their daily activities. The high 

computer literacy in our study supports the respondents‟ satisfaction in using LIA and the 

respondents‟ good assessment of LIA.   

8.2.4 Component 4: Evaluation of Perceived Usefulness 

Most of the respondents have a good opinion on the perceived usefulness of LIA (the mean is 17.15 

from four items, see Table 8.9, second column). The four items used for measuring the level of the 

respondent‟s perceived usefulness of LIA are presented in the second column of Table 8.13.  

Table 8.13: Perceived Usefulness of LIA by Respondents. 

Item 
Questions 

(five-point Likert Scale) 
Me. Mo. Mean 

Std. 

dev. 

Frequency (in percentage) 

SD D N A SA 

08 LIA decreases the time 

needed for analysing FSA 

of a garment manufacturer  

4.00 4 4.25 .675 0 1 23 106 66 

06 LIA helps to understand 

better how financial 

experts interpret their the 

results of financial 

statements  analysis 

4.00 4 4.21 .658 0 1 23 98 74 

07 LIA helps to understand 

better how a garment 

manager monitors and 

evaluates the KPIs 

4.00 4 4.19 .679 0 1 27 102 66 

17 LIA provides a chance for 

learning by doing 

5.00 5 4.51 .644 0 0 16 65 115 

Source: calculated from M8. 

Note: for the abbreviation in the table see the note of Table 8.10. The order of the items in this table is based 

on the value of its pattern coefficients (see Table 8.7, fifth column). 

All the four items on the Table 8.13 show an acceptable level of evaluation of the perceived 

usefulness of using LIA. From the four items, the lowest positive assessment by the respondents is 

85.71% 
54

 (Item 07: LIA helps to understand better how a garment manager monitors and evaluates 

the KPIs). The high perceived usefulness of LIA by the respondents in our study supports the 

respondents‟ satisfaction in using LIA and the respondents‟ good assessment on LIA. 

8.3 Four Contributions by LIA  

The results of field-test validation in Section 7.2 and the results of field-test evaluation in Section 

8.2 support LIA‟s four contributions (significance of the research). The four contributions by LIA 

are as follows.  

(Ad A) LIA provides qualified information for an ISGM. The qualified information was formed by 

accurate accounting records. LIA provides an easy way for the ISGM to record its financial 

transactions (by computer-based AIS), according to the SAK-ETAP (accounting principle for 

SMEs in Indonesia). An employee who inputs the data into LIA will face seven submodules (see 

Subsection 6.2.1). LIA will categorise automatically the data recorded from each of the submodules 

to specific accounts, according to the SAK-ETAP procedure. Thus, the employee who inputs the 

transactions does not need to have high accounting capabilities.  The data recorded by LIA will be 

                                                           
53

 75.51% comes from 89 respondents (who agree in the tenth column of Table 8.12) plus 59 respondents 

(who strongly agree in the eleventh column) divided by 196 total respondents, and then multiplied by 100%. 
54

 85.71% comes from 102 respondents (who agree in the tenth column of Table 8.13) plus 66 respondents 

(who strongly agree in the eleventh column) divided by 196 total respondents, and then multiplied by 100%. 
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transformed into qualified information by following both the FSA model (see Figure 4.6) and the 

sixteen KPIs (see Subsection 6.2). LIA‟s ability in providing qualified information is the basic 

ingredient for obtaining the remaining contributions. 

(Ad B) LIA is able to guide the ISGM manager in interpreting the qualified information. LIA 

provides the expert‟s opinion (by KIS) on the interpretation of the firm‟s FSA (see Subsection 6.2.3 

and 6.2.10). Moreover, LIA provides information of the sixteen KPIs automatically. Using the 

KPIs, the manager can monitor the performances of all production processes and the parties 

cooperated with (see Subsections 6.2.4 till 6.2.9). When any of the parties (see Figure 5.1) failed to 

catch the standard, LIA will give an early warning to the managers. With this feature, the managers 

may easier communicate with any of the parties and may easier investigate the reason of the event.  

(Ad C) LIA may provide a second opinion for both financial and garment experts. LIA supports the 

user as if they interact with another expert who (1) monitors closely the production processes, (2) 

delivers an early warning message, and (3) provides interpretation on the qualified information. 

Supported by a second opinion, the manager may understand the real potential problem and 

formulate an adequate strategy to minimise this risk. We singled out this contribution for an 

extensive analysis in Section 7.3. 

(Ad D) By using LIA regularly, the users will be able to learn how to analyse ISGM business. The 

logic of thinking of the experts stored in the KIS will be transferred to the user. This is in line with 

the research findings by Cebi, Aydin, and Gozlu (2010). They concluded that a firm can obtain 

several benefits from knowledge-intensive applications which will lead the firm to a better 

performance.  

8.4 Answer to Research Question 4 (for the Evaluation) 

This Chapter aims at answering RQ4 from the evaluation point of view, namely: To what extent is 

LIA acceptable as a tool to access the qualified information and adequate knowledge for the 

ISGMs? The answer to RQ4 reads as follows. LIA is able to provide four contributions, namely 

supplying (1) qualified information for an ISGM, (2) guidance for the ISGM manager in 

interpreting the qualified information, (3) a second opinion for both financial and garment experts, 

and (4) an easier way in learning how to interpret the qualified information. 

From the results presented in Section 8.2, we may conclude that LIA obtained a positive 

evaluation. The positive evaluation was confirmed by (1) an acceptable level of satisfaction in 

using LIA, (2) a good assessment of LIA‟s performance, (3) an acceptable computer literacy, and 

(4) a good opinion on the perceived usefulness of LIA. The positive evaluation by the respondents 

demonstrates LIA‟s success in achieving the four contributions. 

When using LIA properly, the ISGM managers are supported by trustful information on their 

firm‟s performance. In their interaction with LIA, the managers may obtain a professional guidance 

in such a way that it looks like the advice comes from a human financial expert. LIA guides the 

managers to learn how to make better decisions in the garment industry. This learning process may 

increase the ISGM managers‟ capabilities in their efforts to achieve the two business targets. The 

research limitations are presented in the next chapter. 
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Chapter 9 Conclusions and Future Research 
 

In this chapter, we present the conclusions of this research. We begin by providing answers in 

Section 9.1 to the four research questions (see Chapter 1) that we set out to investigate at the 

beginning of our study. Then, we explain our answer to the problem statement in Section 9.2. 

Finally, we point out the research limitations and indicate areas for future research in Section 9.3. 

The basic idea of the research is to support the ISGMs to survive in a globalised world. In Chapter 

2 and Chapter 3, we investigated many ways and methods on how to support the ISGMs. From the 

findings of our investigation, we may derive the following three conclusions. 

1. The ISGMs face a variety of obstacles at three levels: the local, the national, and the 

regional level. The obstacles lead to sixteen business challenges. From those sixteen 

business challenges, we successfully addressed two significant business challenges: (1) the 

lack of qualified information for decision making and (2) the inability to interpret the 

results of FSA and KPIs. 

2. The ISGMs managers need support for accessing qualified information and adequate 

knowledge to interpret the results of FSA and KPIs. The required support may improve the 

quality of managerial decision making for reaching two key business targets: (1) better 

productivity and (2) better quality. 

3. A combination of AIS and KIS can answer the question on how to support the ISGMs in 

accessing qualified information and adequate knowledge. Furthermore, a combination of 

two artificial intelligence techniques, namely a model-driven system and a rule-based 

technique, can be used for mimicking the logic of thinking by both financial experts and 

garment experts. 

9.1 Answers to the Four Research Questions 

In Section 1.2, our problem statement was formulated and four research questions were presented 

to investigate the problem statement. Subsections 9.1.1 till 9.1.4 consolidate the answers for the 

four RQs, based on the conclusions of the chapters 4 till 8. 

9.1.1 Answer to RQ1 

An appropriate use of FSA techniques may help the ISGM manager to better understand future 

risky decisions. By analysing carefully the origin of the financial performance problems, the 

manager may make a better decision. However, the complexity of the FSA techniques hinders the 

ISGM managers in interpreting accurately the results of FSA. This led to the formulation of our 

first research question. 

RQ1: What kind of knowledge of FSA techniques does a financial expert need in order to 

formulate his opinion on the business performance of an ISGM?  

To answer RQ1, we made a critical review of various existing FSA techniques. We also 

interviewed financial experts in Indonesia. In the interview, we investigated (1) what kind of FSA 

techniques are needed by a financial expert, (2) how the FSA techniques can be used for an ISGM, 

and (3) how the financial expert interprets the results of each technique.  From the findings of our 

investigation described in Chapter 4, we may derive the following six conclusions. 

1. The DuPont model can be used (1) for exploring the origin of financial performance 

problems and (2) for assessing the effectiveness of the business‟ overall strategies 

(containing its operating, investing, and financing strategies). 
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2. The financial ratio analysis yields a more in-depth analysis of the strengths and the 

weaknesses of a business. The financial ratio analysis reviews the relationships among two 

or more accounts in the financial statements. 

3. Comparative FSA is useful for tracking changes in the relative size of the various accounts. 

By observing the trends resulted from the analysis, seasonal sales can be investigated. 

Seasonal sales may lead to a significant difference in interpreting the ISGM business 

performance. 

4. Cash-flow analysis is suitable for obtaining an expanded story about the firm‟s cash 

position, whether the firm obtains money (cash) via an appropriate way (from where does 

the money come). 

5. Sensitivity analysis is used for providing a broader understanding of the effect of the 

different parameters. Based on the results of the sensitivity analysis, the quality of decision 

may be enhanced. 

6. LIA combines the five techniques mentioned in the conclusion above in a model to analyse 

the ISGM business performance. 

9.1.2 Answer to RQ2 

We discussed in Section 5.1 the importance of monitoring the KPIs in the garment industry. The 

KPIs can be used for supporting an ISGM manager to develop an adequate strategy for ensuring the 

continuity of the production. The manager needs support in maintaining (or even improving) the 

level of the two business targets, namely productivity and quality. This led to the formulation of 

our second research question. 

RQ2: What kind of knowledge of KPIs does a garment expert need in order to formulate 

his opinion on the business performance of an ISGM? 

To answer RQ2, a framework for KPIs was developed by analysing (1) what kind of crucial 

indicators are needed by an Indonesian garment expert, (2) how to use those indicators, and (3) 

what is the interpretation of the results of each indicator. From the findings of our investigation 

described in Chapter 5, we may derive the following two conclusions. 

1. The most plausible causes of the lower productivity and the lower quality in the ISGMs 

can be grouped into six categories, namely: (1) suppliers, (2) cutting employees, (3) sewing 

employees, (4) partners, (5) customers, and (6) the management. We investigated the most 

significant root cause of the lower productivity and the lower quality and formulated 

sixteen KPIs.  

2. An appropriate use of the sixteen KPIs may help the ISGM manager to understand further 

risky decisions by analysing carefully the firm‟s historical experience (learning from 

similar issues in the past). Using the information from the sixteen KPIs, the managers will 

be able to observe the behaviour of suppliers, employees, partners, customers, and the 

management in the past. With an effort to understand the human behaviour, the managers 

may develop an adequate strategy.  

9.1.3 Answer to RQ3 

We discussed in Section 6.1 why the use of LIA is suitable for the ISGMs. The ISGM owners 

stated to prefer to use LIA above hiring a professional expert. Constructing a combination of AIS 

and KIS is a challenging issue. Adequate techniques are needed for fulfilling the ISGM managers‟ 

need for the qualified information and the adequate knowledge. With this background in mind, we 

formulated the third research question. 

RQ3: To what extent can LIA be developed for supporting the ISGM managers in 

accessing the qualified information and the adequate knowledge?  
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To answer RQ3, we developed LIA for automated interpretation on FSA and KPIs. In this study, 

LIA is developed by using Microsoft Access. The goal is to test whether LIA may mimic the logic 

of thinking of both the financial and the garment experts. We investigated how the interpretation of 

the FSA and the KPIs can be organised in a conceptual model (see Section 6.2). We arrived at the 

following five answers. 

1. The first function of LIA is recording the ISGMs business transactions according to 

Indonesia‟s accounting standards. This function fulfils the ISGM needs by providing an 

easy way for recording all the ISGMs transactions (by automatically following SAK-

ETAP). 

2. The second function of LIA is converting the accounting data into valuable information 

based on the FSA techniques. This can be done by following the model that resulted from 

RQ1. 

3. The third function of LIA is providing KPIs automatically from the data recorded. This can 

be done by following the model that resulted from RQ2. 

4. The fourth function of LIA is providing an interpretation for the results of the FSA and the 

KPIs. By using the historical data recorded in Module 1 of LIA and the values provided by 

the manager in Module 2, LIA is able to provide interpretations of the results of the FSA 

and the KPIs (in Modules 3 till 9).  

5. For the security reasons, the switchboard manager in Microsoft Access enables LIA to 

provide users with a different authorisation based on the user or group name. 

9.1.4 Answer to RQ4 

Validation and evaluation are essential concepts in the development, realisation, and 

implementation of a model. Validation of LIA is for testing whether LIA can mimic the expert‟s 

logic of thinking. Evaluation of LIA is needed for measuring the level of LIA‟s performance from 

the user‟s point of view. Our fourth research question was a direct outcome of this need.  

RQ4: To what extent is LIA acceptable as a tool to access the qualified information and 

adequate knowledge for the ISGMs? 

RQ4 has been answered by validating and evaluating LIA‟s performance. We presented the results 

of the validation in Chapter 7 and the results of the evaluation in Chapter 8. From our findings in 

those chapters, we arrived at the following two answers. 

1. The validity of LIA‟s results is high. For instance, the six indicators (or evidences) 

provided by LIA helped the respondents in analysing the performance of INBUS 2. The six 

indicators are the results of a well-defined FSA and of a number of KPIs. After 

experiencing the six indicators from INBUS 2 by themselves, the respondents, in particular 

the garment experts, started to understand that the combination of various FSA and KPIs 

may lead them to a more comprehensive overview of the firm‟s performance.  

2. The evaluation of LIA is positive. The positive evaluation was confirmed by (1) an 

acceptable level of satisfaction in using LIA, (2) a good assessment of LIA‟s performance, 

(3) an acceptable computer literacy, and (4) a good opinion on the perceived usefulness of 

LIA. 

9.2 Answer to the Problem Statement 

In this section, we provide our answer to the problem statement formulated in Chapter 1. The 

answer is based on the answers of the four RQs in Section 9.1. The problem statement we 

formulated reads as follows. 
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PS: To what extent can LIA be used (1) to access qualified information, (2) to give 

professional guidance, (3) to provide a second opinion, and (4) to improve the 

learning process in interpreting the results of the FSA and the KPIs? 

With reference to the answers to the four research questions, we provide the following five 

answers. 

1. The results of this research have shown that to a large extent, it is possible to construct a 

combination of AIS and KIS which ISGM managers can use for the interpretation of the 

results of the FSA and the KPIs. We proposed the LIA model which the ISGM managers 

can use for this purpose. For obtaining adequate insight into what has occurred in the 

ISGMs, the model combines FSA and KPIs. 

2. LIA is able to provide qualified information for an ISGM. The qualified information is the 

result from the combination of AIS and KIS. The respondents agreed on a good validation 

of the result of FSA and KPIs.  

3. LIA is able to guide the ISGM manager in interpreting the qualified information. By 

combining the results of the AIS and the KIS, LIA may be used for providing professional 

guidance. 

4. LIA is able to provide a second opinion for both financial and garment experts. LIA 

supports the user as if they interact with another expert who monitors closely the 

production processes, delivers an early warning message, and provides interpretation on 

the qualified information. 

5. LIA is able to provide an easier way in learning how to interpret the qualified information 

(to some extent). By using LIA regularly, the user will be able to learn how to analyse 

ISGM business. The logic of thinking of the experts stored in the KIS will be transferred to 

the user in a concept of learning by doing. 

9.3 Limitations and Suggestions for Future Research 

It is possible to build LIA for performing the task of interpreting the results of the FSA and the 

KPIs in garment industry. As stated above, the results of the validation and evaluation process 

indicate that LIA is capable and suitable to interpret the qualified information. We conjecture that 

in the long run ISGMs will be in compliance with the accounting standards and will harmonise the 

provision of accounting information in financial statements. However, we must admid that LIA has 

some limitations. Overcoming these limitations will be the goal of future research on LIA. This 

section aims at listing the limitations (Subsection 9.3.1), and the suggestions for future research 

(Subsection 9.3.2). 

9.3.1 Research Limitations 

We list seven main research limitations below. 

1. The SAK-ETAP is an adequate accounting standard for SMEs in Indonesia. However, up 

to now, the SME in Indonesia has a freedom to choose one of two accounting standards, 

namely: (1) the SAK-ETAP which is only for SMEs or (2) the accounting standard for all 

firms. LIA is constructed only to deal with the SAK-ETAP. Changes in SAK-ETAP will 

affect the knowledge base of LIA. Therefore, the LIA knowledge base should be 

continuously updated. 

2. Since LIA‟s techniques in FSA are rather idiosyncratic, some financial experts suggest 

providing more comprehensive approaches in FSA to be used by LIA. One of the ideas is 

to combine LIA with the credit analysis conducted by the banks.  

3. The values in Module 2 of LIA are only able to accommodate the opinion of a single 

manager (a person). When there is more than one person who contributes collaboratively in 
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deciding the values in Module 2, their opinions cannot be accommodated automatically by 

LIA. 

4. Most of the ISGMs never use a KIS. When they use a computer for supporting their daily 

activities, they only use a TPS. LIA attracts the ISGM managers‟ attention because of the 

advantage that they may obtain access to knowledge stored by the expert. After the ISGMs 

have become familiar with the concept of KIS and the use of LIA for recording and 

analysing the firm‟s financial and operational data, more comprehensive AI techniques, 

such as data-mining, case-based reasoning, and fuzzy rules can be used for improving 

LIA‟s capabilities.  

5. We faced a limitation of the sample size when testing the impact of LIA. Our test concern 

(1) providing qualified information, (2) providing professional guidance, (3) providing a 

second opinion, and (4) further facilitating the learning process for non-domain experts and 

university students. 

6. The construction of LIA model is based on limited resources, viz. Microsoft Access. 

Microsoft Access is a widely used database system. From an economic perspective, the use 

of Microsoft Access in generating the interpretation of the results of FSA and KPIs is 

affordable and most of the ISGMs will be able to afford to buy the database system. 

However, Microsoft Access has some limitations, for instance: (1) there is a lower 

scalability which means that Microsoft Access will bring a huge amount of problems when 

its file size exceeds the database limit (about 2 gigabytes), (2) there is a lower level of 

security than SQL Server or mainframe database systems have, (3) its data integrity and 

recovery is not as robust as on SQL Server that provides triggers and transaction logs, and 

(4) there is no automated process or tool for backing up the database. 

7. Based on the results of the evaluation of LIA, graphical representation plays a significant 

role in supporting the ISGM managers to investigate and to discover a specific trend that is 

relevant in figuring out what happens in the daily transactions. Graphical representation 

may help the ISGM manager to pinpoint the critical issues in a short period of time (in 

particular for a time-series analysis). LIA however lacks a graphical representation.  

9.3.2 Future Research 

In view of the limitations of the research and the choices that always must be made in doing 

research, many strands for future research can be identified. Below, we discuss eight potentially 

fruitful research areas. 

1. A comprehensive approach where the user may choose SAK-ETAP or another accounting 

standard in the first stage of installation will improve the practicality of LIA. Whatever the 

standard chosen, an update function of the accounting standard should be developed. 

2. A more comprehensive approach in FSA can be realised by providing more specific 

analyses in the system. At least there are three kinds of analyses that may improve LIA, 

namely: (1) credit analysis for evaluating the firm‟s possibility of obtaining a certain 

amount of loans from the bank, (2) accounts receivable analysis for identifying effective 

debt collection, and (3) cost variance analysis for comparing the existing costs with the 

standard costs. 

3. For accommodating the opinions from more than one decision maker, LIA should be 

equipped with a structured technique for organising and analysing complex decisions. One 

of the possible techniques is the Analytic Hierarchy Process. 

4. After realising the benefit from LIA, more ISGM managers may follow the accounting 

standard and develop more trust in LIA. We conjecture that in the long run ISGMs will be 

in compliance with the accounting standards and are willing to share the financial and 

operational data. With more data, we may compose a data-mining model adequate for any 
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ISGM‟s needs. Then, LIA capabilities may be improved by combining the existing AI 

techniques with the new technique. When this is possible, in-depth research on ISGMs can 

also be conducted. For instance, when we use a data-mining method in LIA, LIA will be 

equipped with a capability to forecast (to predict) more accurately an event in the future by 

using several predetermined indicators. 

5. In the future, in a controlled environment (with and without LIA) the impact of LIA could 

be tested in the following three areas: (1) training and educating of novices, (2) the time 

required to interpret a large quantity of FSA techniques and KPIs, and (3) the ease of the 

use of LIA in the learning process.  

6. A combination of the use of a powerful database system such as the SQL Server and a 

programming language such as Visual Basic may minimise the weaknesses of the first 

version of LIA. The issues on scalability, security, data integrity, and back up can be 

enhanced by using a combination of the four issues to be addressed. One of the drawbacks 

for using this combination of database system and programming language is that the price 

of the system itself will increase drastically. 

7. Some respondents have requested that LIA should provide a graphical representation, and 

not only a textual interpretation of the results of the FSA and the KPIs. In a future 

improvement, LIA should provide a raphical representation for the ISGM managers, in 

particular for the comparative FSA. 

8. A further research line lies in using the combination of artificial intelligence (for analysing 

financial statements and other accounting reports) with accounting. It should be conducted 

for supporting contemporary developments in accounting (e.g, XBRL, continuous 

reporting, continuous auditing, and automated compliance verification). 
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Appendices 
 

The list of Appendices consists of eleven specific appendices as given below. 

Appendix A : Annual Manufacturing Survey by BPS 

Appendix B : Guidance for In-depth Interview with Garment Experts 

Appendix C : Guidance for In-depth Interview with Financial Experts 

Appendix D : Questionnaire for Validating LIA 

Appendix E : Questionnaire for Evaluating LIA 

Appendix F : Comparison of Some Existing KISs in the Literature 

Appendix G : Some Examples on Currency Conversion from IDR to EUR 

Appendix H : Financial Ratios Used in the Study 

Appendix I : An Example of Formulas Used in Microsoft Access 

Appendix J : Correlation Matrix and Component Correlation Matrix 

Appendix K : Respondents‟ Opinion on the Validity of the Result of KPIs  
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Appendix B: Guidance for In-depth Interview with Garment Experts 

 

Structure of the In-depth Interview for ISGM management (Indonesia) 

Semi Questionnaire 

By: Agus Gunawan (TiCC, MSM, and UNPAR) 

For his Ph.D. research (TiCC, Tilburg University) 

On Financial Statement Analysis and Knowledge-based Systems 

Supervised by: Prof. Dr. H.J. van den Herik (TiCC, Tilburg University) 

Dr. M.A. Wahdan (El-Menoufia University) 

Dr. B.A.Van de Walle (School of Economics and Management, Tilburg University) 

 

 

A. Personal Data (data pribadi) 

1. Education qualifications (kualifikasi pendidikan):  

2. Years of your involving in garment manufacturing (lama keterlibatan anda dalam manufaktur garmen): 

3. Position within the firm (jabatan dalam perusahaan): 

 

B. Organisational Data (data organisasi) 

4. Firm name (nama perusahaan): …  

5. What kind of organisation is your firm (apa jenis perusahaan anda)?  

6. Employee Size (jumlah karyawan): … persons (orang) 

7. The firm‟s existing condition (kondisi dari perusahaan pada saat ini)  

Purposes (tujuan) 

The proportion for 
each purpose compared 
with the full production 
(Proporsi untuk jumlah 
masing-masing tujuan 
dibandingkan dengan 

jumlah produksi penuh) 

The proportion 
between the production 

for export and for 
domestic market 

(Proporsi untuk jumlah 
untuk ekspor 

dibandingkan dengan 
jumlah untuk impor) 

What is the result for 
each of the purposes 

(apa hasil untuk masing-
masing tujuan) 

Advantage
s (keun-
tungan) 

Disad-
vantages 

(kerugian) 

 Only producing 
products based on 
customer‟s order (hanya 
memproduksi produk 
berdasarkan pesanan 
konsumen) 

    

 Produce own 
products (memproduksi 
produk milik perusahaan 
sendiri) 

    

 Produce own 
products and customer‟s 
order (memproduksi 
produk milik perusahaan 
sendiri dan pesanan 
konsumen) 

    

8. Is it possible to provide me with an organigram and to identify the job descriptions (Apakah 

dimungkinkan untuk menyediakan organigram perusahaan dan untuk mengidentifikasikan deskripsi 

pekerjaan yang ada)? 

9. How is the workflow in the firm (Bagaimana alur kerja di perusahaan)? 

10. What kind of event or issue has a significant impact on the performance of firm, e.g., Idul Fitri, 

Christmas, etc. (Kejadian tertentu apakah yang mempunyai dampak yang signifikan terhadap kinerja 

dari perusahaan, sebagai contoh hari raya Idul Fitri, Natal, dan lain-lain)? How does this issue impact 

the firm‟s performance (Bagaimana dampak isu tersebut terhadap kinerja perusahaan)? 
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C. Opinion (Pendapat) 

Instruction (petunjuk): SA means Strongly Agree, A means Agree, N means Neutral, D means Disagree, and 

SD means Strongly Disagree (SA berarti sangat setuju, A berarti setuju, N berarti netral, D berarti tidak 

setuju, dan SD berarti sangat tidak setuju). 

  

To what extent do you agree with the existing situation below (Sampai sejauh mana anda setuju dengan 

situasi di bawah ini): 

11. There is lack of financial statement analysis capabilities in ISGM‟s staffs (Terdapat kelangkaan 

kemampuan staff ISGM dalam menganalisa laporan keuangan) 

12. It is hard to get an insight into the firm‟s financial statements (Sangat sulit untuk mendapatkan 

gambaran mengenai perusahaan melalui laporan keuangan). 

13. There is a highly need of accurate information based on financial statements for the decision making and 

controlling processes (Terdapat kebutuhan yang sangat tinggi untuk informasi berlandaskan laporan 

keuangan yang akurat untuk proses pengambilan keputusan dan proses kontrol). 

14. KIS can compliment the financial experts‟ opinion when there is no financial experts in the ISGM (KIS 

dapat menjadi pelengkap dari pendapat ahli keuangan ketika tidak ada ahli keuangan di ISGM) 

15. KIS can be used as a learning tool for understanding financial statement analysis (KIS dapat digunakan 

sebagai alat untuk belajar mengerti analisa laporan keuangan). 

 

D. Accounting and Control (Akuntansi dan Kontrol) 

16. What accounting standards are followed (Standar akuntansi mana yang diikuti)? 

17. What kind of cost accounts do you concern most to be controlled (Jenis biaya apa yang menurut anda 

sangat penting untuk dikontrol)? 

18. What kind of asset accounts do you concern most to be controlled (Jenis harta apa yang menurut anda 

sangat penting untuk dikontrol)? 

19. What type of system do you use for safeguarding of assets (Jenis sistem apa yang anda gunakan untuk 

melindungi harta agar tidak menjadi barang sisa dan dari penyalahgunaan)? 

20. What kind of controls and procedures does the firm use for maintaining flow of funds (Jenis control dan 

prosedur seperti apa yang digunakan perusahaan untuk memastikan aliran dana)? 

 

E. Reporting and Monitoring Activities (Aktivitas pelaporan dan pengawasan) 

21. What kind of challenges does your firm usually face (Jenis tantangan apa yang seringkali dihadapi oleh 

perusahaan)? What kind of information do you need for decision making to deal with the challenges 

(Informasi apa yang anda butuhkan dalam pengambilan keputusan terhadap tantangan ini)? 

22. How does the firm use financial reports for analysing the firm‟s progress (Bagaimana perusahaan 

menggunakan laporan keungan dalam menganalisa perkembangan perusahaan)? 

23. What kind of documents does your firm use as a mean of monitoring (Jenis dokumen apakah yang 

dipergunakan perusahaan untuk memonitor)? Is it possible to provide me with examples of the 

documents (Apakah mungkin menyediakan contoh dokumen-dokumen tersebut)? 

24. How does your firm make a sales forecast (Bagaimana perusahaan anda membuat prediksi penjualan)? 

25. How does your firm make a cash budget (Bagaimana perusahaan anda membuat anggaran)? 

26. How does your firm construct permanent funding needs or seasonal funding needs (Bagaimana 

perusahaan anda menyusun kebutuhan dana permanent atau kebutuhan dana sesuai musim)? 

27. How do you determine risk and return for your firm (Bagaimana anda menentukan resiko dan tingkat 

bunga kembali untuk perusahaan anda)? 

28. How do you calculate the fix cost and variable cost of your products (Bagaimana anda menentukan 

biaya tetap dan biaya variabel untuk setiap produk perusahaan)? 

29. How do you determine the optimal capital structure adequate with the firm (Bagaimana anda 

menentukan tingkat struktur modal yang optimal yang sesuai untuk perusahaan)? 

30. How does your firm manage inventory (Bagaimana perusahaan mengatur persediaan)? 

31. How do you measure a potential customer‟s overall credit strength (Bagaimana anda mengukur tingkat 

kredit dari seorang calon konsumen)? 

32. How does your firm analyse credit terms from the supplier to decide whether it will be better to take the 

cash discount term of to giving up it (Bagaimana perusahaan menganalisa perjanjian kredit yang 
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ditawarkan oleh produsen dalam menentukan apakah lebih baik menerima perjanjian kredit tersebut 

dengan mengambil potongan kas atau melepaskan peluang perjanjian kredit tersebut)? 

33. How does your firm decide to pay bills as late as possible without damaging credit rating (Bagaimana 

perusahaan anda menentukan keputusan untuk menunda membayar tagihan tanpa merusak tingkat 

kredit)?  

34. How do you use sensitivity analysis for your decision making (Bagaimana anda menggunakan analisa 

sensitivitas dalam pengambilan keputusan)? 

 

F. Decision criteria by group of managements (Pengambilan keputusan berdasar grup) 

35. Which departments will be involved in decision making related to the firm‟s major issue (Departement 

apa saja yang biasanya terlibat dalam proses pengambilan keputusan yang berkaitan dengan masalah 

utama perusahaan)? 

36. What kind of criteria is used in the decision making process (Kriteria apa yang digunakan dalam proses 

pengambilan keputusan)?  

37. How do you usually weight those criteria in decision activities (Bagaimana biasanya anda membobot 

keriteria-kriteria pengambilan keputusan tersebut)? 

38. Do you have any other comments not expressed in the questionnaire (Apakah anda mempunyai komentar 

lain yang tidak terekspresikan dalam kuesioner ini)? 
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Appendix C: Guidance for In-depth Interview with Financial Experts 

 

Structure of the In-depth Interview for financial experts (Indonesia) 

Semi Questionnaire 

By: Agus Gunawan (TiCC, MSM, and UNPAR) 

For his Ph.D. research (TiCC, Tilburg University) 

On Financial Statement Analysis and Knowledge-based Systems 

Supervised by: Prof. Dr. H.J. van den Herik (TiCC, Tilburg University) 

Dr. M.A. Wahdan (El-Menoufia University) 

Dr. B.A.Van de Walle (School of Economics and Management, Tilburg University) 

 

 

A. Personal Issues (data pribadi) 

1. Name (nama): 

2. Qualifications (kualifikasi pendidikan):  

 Bachelor (S1 – sarjana) 

 Master (S2 – master) 

 Ph.D. (S3 – doktoral)  

 Certified profession (sertifikasi profesi) 

 Other (lainnya):… 

3. Years of involving in financial sectors (lama keterlibatan anda dalam sector keuangan): 

 

B. Opinion (pendapat) 

Please give checklist () with the statements below, SA means Strongly Agree, A means Agree, N 

means Neutral, D means Disagree, and SD means Strongly Disagree (tolong beri tanda checklist () 

untuk pernyataan-pertanyaan di bawah ini, SA berarti sangat setuju, A berarti setuju, N berarti netral, 

D berarti tidak setuju, dan SD berarti sangat tidak setuju) 

4. To what extent do you agree with the statements below (sampat sejauh mana 

anda setuju untuk pernyataan-pernyataan di bawah ini): 

SA A N D SD 

a. There is lack of financial statement analysis capabilities in Indonesian 

SMEs Garment Manufacturing‟s staffs (terdapat kekurangan kemampuan 

analisa laporan keuangan pada staff UKM manufaktur garment di 

Indonesia) 

     

b. It is hard for non financial person or for novice financial employee to 

obtain an insight into the firm from the financial statements (sulit bagi 

orang non keuangan atau pegawai keuangan yang baru untuk 

menyimpulkan keadaan perusahaan dari laporan keuangan) 

     

c. Indonesian SMEs Garment Manufacturing need a support of financial 

experts in the interpretation of financial statement analysis (UKM 

manufaktur garment di Indonesia memerlukan dukungan ahli keuangan 

dalam menginterpretasi atau mengartikan hasil dari analisa laporan 

keuangan) 

     

d. Knowledge-based System software can complement financial experts for 

second opinion (software Knowledge-base System dapat mendukung ahli 

keuangan dalam bentuk second opinion) 

     

e. A knowledge-based System can be used as a learning tool for 

understanding financial statement analysis (Knowledge-based System 

dapat digunakan sebagai alat untuk mempelajari dan mengerti lebih 

mendalam analisa laporan keuangan) 

     

 

C. The Interpretation of Financial Statements (interpretasi laporan keuangan) 

5. Please give your interpretation based on relevant rates/ratios provided in the case in D section, see page 

3 and so on (tolong berikan interpretasi anda berdasar data rasio yang disediakan dalam bagian D, 

lihat halaman 3 dan seterusnya). The interpretation should (interpretasi tersebut sebaiknya): 

a. Identify the trend of profitability, liquidity, activity, and financial stability - both short and long term 

(mengidentifikasi trend dari profitabilitas, likuiditas, aktivitas, dan stabilitas keuangan – jangka 

pendek dan jangka panjang) 
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b. Identify the meaning of the trend movement, ex. increase/decrease  - Irregular/Significant/Steady/ 

Regular/Small, etc (mengidentifikasi arti dari perubahan trend tersebut, sebagai contoh 

peningkatan atau penurunan yang tidak umum/signifikan/tetap/teratur/kecil/substansial, dan 

seterusnya)  

c. Suggest significant of the trend and possible reasons for the trend (usulkan signifikansi dari trend 

tersebut dan kemungkinan penyebab dari trend tersebut)  

d. Indicate alternative courses of action available to improve the firm‟s performance (indikasikan 

alternative tindakan yang dapat digunakan untuk meningkatkan kinerja perusahaan) 

e. Indicate and explain some limitations from the financial statement analysis methods used in the case 

(indikasikan dan terangkan beberapa kekurangan dari metode analisa laporan keuangan yang 

digunakan dalam kasus ini) 

6. What kinds of other influential information do you believe is necessary for your interpretation of 

financial statement analysis – which is not provided in the case (informasi lain apa saja yang anda 

percaya akan berguna dalam menginterpretasi analisa laporan keuangan – yang tidak disediakan dalam 

kasus ini)? Please explain why those variables influence your interpretation process (tolong jelaskan 

mengapa variabel-variabel tersebut berpengaruh pada proses interpretasi). 

7. How do you interpret the method of the firm in sales forecast, cash budget, and permanent vs. seasonal 

funding needs? (bagaimana anda menginterpretasi metode yang digunakan perusahaan dalam prediksi 

penjualan, anggaran kas, dan perhitungan kebutuhan dana tetap vs. tergantung musim) 

8. What kind of methods of capital budgeting do you prefer (metode capital budgeting manakah yang anda 

rasa cocok)? For instance: payback period, discounted payback period, net present value, internal rate of 

return, modified internal rate of return, risk-adjusted discount rates. How do you interpret the result 

(bagaimana anda menginterpretasikan hasilnya)? 

9. Do you have any other significant comments for financial statement analysis not expressed in the 

questionnaire (Apakah anda mempunyai komentar lain yang tidak terekspresikan dalam kuesioner ini)? 

 

D. Case 

Case on figures of a firm 

Figures are taken from a real firm and slightly adapted,  

The case construction is made with the help of Yurike Winarto 

Dupont System of Analysis 3 

Balance Sheet 9 

Common Size Balance Sheet (Based on total asset) 10 

Common Size Balance Sheet (Based on previous month as the base year) 11 

Income Statement 12 

Common Size Income Statement (Based on sales) 13 

Common Size Income Statement (Based on previous month as the base year) 14 

Income Statement and Common Size Income Statement – Industry Average 15 

Cost of good sold 16 

Common Size cost of good sold (Based on sales) 17 

Cash Flow 18 

Financial Ratios 19 
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Appendix D: Questionnaire for Validating LIA 

 

Questionnaire and List of Statements 

On Validation of LIA (Leading to Information Access) 

 

By: Agus Gunawan (TiCC, Tilburg University; MSM; and UNPAR) 

For his Ph.D. research (TiCC, Tilburg University) 

Supervised by: Prof. Dr. H.J. van den Herik (TiCC, Tilburg University) 

Dr. M.A. Wahdan (Menoufia University) 

Dr. B.A. Van de Walle (School of Economics and Management, Tilburg University) 

 

Introduction in English: 

We would like to ask your participation in validating and evaluating our Knowledge-intensive System, 

named LIA (meaning Leading to Information Access) by means of a questionnaire. LIA is software that can 

be used for obtaining professional guidance on how to interpret the result of financial statement analysis and 

on how to evaluate the performance of a garment manufacturer. LIA provides (1) automatic recording of 

financial-related data for garment manufacturing activities according to Indonesia accounting procedure, (2) 

interpretations on financial statement analysis, and (3) interpretations on crucial indicators for a garment 

manufacturer. The purpose of this survey is to test whether LIA is functioning “as intended”. There are two 

stages when filling in this questionnaire. 

· In the first stage, we would like to ask you to analyse data from a garment manufacturer and to answer 

questions based on your analysis.  

· In the second stage, we would like to ask you to try LIA in practice and to consider whether you will 

change some of your analyses in the first stage.  

To help you, we will offer you, on a separate sheet, (I) financial indicators and production indicators 

which is used in LIA, (II) the definitions of the terms used in the case, and (III) guidance on how to operate 

LIA.  

We would like to thank you in advance for your participation. 

 

Pengantar dalam Bahasa Indonesia: 

Melalui kuisioner ini, kami ingin meminta partisipasi anda dalam mevalidasi dan mengevaluasi 

Knowledge-intensive System yang kami buat, yang diberi nama LIA (singkatan dari Leading to Information 

Access). LIA adalah sebuah perangkat lunak yang digunakan untuk mendapatkan panduan professional 

mengenai bagaimana menginterpretasikan analisa laporan keuangan dan bagaimana mengevaluasi kinerja 

dari sebuah pabrik garmen. LIA menyediakan (1) otomatisasi pencatatan data yang terkait dengan keuangan 

untuk kegiatan pabrik garmen berdasarkan prosedur akuntansi yang berlaku di Indonesia, (2) interpretasi 

terhadap hasil dari analisis laporan keuangan, dan (3) interpretasi terhadap hasil dari indikator yang 

penting bagi sebuah pabrik garmen. Tujuan dari survey ini adalah untuk mengetes apakah LIA dapat 

berfungsi seperti yang diharapkan. Terdapat dua tahap dalam mengisi kuesioner:  

· Pada tahap pertama, kami ingin meminta anda untuk menganalisis data dari pabrik garmen dan untuk 

menjawab pertanyaan berdasarkan analisis anda.  

· Pada tahap kedua, kami ingin meminta anda untuk mengunakan LIA dalam praktek dan untuk 

mempertimbangkan apakah anda akan mengubah beberapa analisis anda dalam tahap pertama.  

Untuk membantu anda, kami menyediakan, pada lembar terpisah, (I) indikator keuangan dan indikator 

produksi yang digunakan dalam LIA, (II) definisi dari istilah yang digunakan dalam kasus, dan (III) panduan 

untuk mengoperasikan LIA.  

Kami ingin mengucapkan terima kasih untuk partisipasi anda. 

Please, for each question, choose one option that is the most suitable option for you. (untuk setiap 

pertanyaan, tolong pilih satu pernyataan yang paling cocok bagi anda). 

1. Which category describes you adequately? (kategori mana yang lebih menggambarkan diri anda?) 

a. Financial expert (ahli keuangan) 

b. Garment practitioner (praktisi di garment) 

c. Non-domain expert (working in non-garment and non-financial industry) (pakar non-domain - yang 

tidak bekerja di industri garmen maupun di keuangan) 

d. Student (mahasiswa/i) 

2. How many years of working experience in the aforementioned category do you have? (berapa tahun 

pengalaman kerja yang telah anda miliki untuk kategori yang dipilih di atas?) 

a. None (tidak ada) 
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b. Less than 3 years (kurang dari 3 tahun) 

c. More than 3 years (lebih dari 3 tahun) 

 

Stage 1 Analysis of the garment manufacturer (Tahap 1 Analisis pabrik garmen) 

Please analyse the garment manufacturer (given on a separate sheet). State your opinion and give a brief 

argument for your opinion. (Silahkan menganalisis pabrik garmen, diberikan pada lembar terpisah. Tolong 

berikan pendapat dan argumen singkat untuk pendapat anda tersebut.) 

3. What is your opinion on the financial performance of the firm? (apa pendapat anda mengenai kinerja 

keuangan perusahaan tersebut?) 

4. What is your opinion on the suppliers of the firm? (apa pendapat anda mengenai pemasok dari 

perusahaan tersebut?) 

5. What is your opinion on the cutting employees of the firm? (apa pendapat anda mengenai karyawan 

bagian pemotongan di perusahaan tersebut?) 

6. What is your opinion on the sewing employees of the firm? (apa pendapat anda mengenai karyawan 

jahit di perusahaan tersebut?) 

7. What is your opinion on the customer of the firm? (apa pendapat anda mengenai konsumen dari 

perusahaan tersebut?) 

 

Stage 2 Analysis of the Case with the help of LIA (Tahap 2 Analisis kasus dengan bantuan LIA) 

Please use LIA to analyse the garment manufacturer. The data used in the LIA are the same as the data on the 

separate sheet. After using LIA, please choose one of the following options (A, B, C, D, or E). The 

definitions of the options are as follow. (Tolong gunakan LIA untuk menganalisis pabrik garmen. Data yang 

digunakan dalam LIA sama dengan data yang tersedia pada lembar terpisah. Setelah menggunakan LIA, 

silahkan pilih salah satu pilihan berikut (A, B, C, D, atau E). Definisi dari pilihannya adalah): 

A = The analysis result of LIA and mine are different. I prefer my analysis. I did not obtain any advantage 

from information provided by LIA. (Hasil analisis dari LIA dan saya berbeda. Saya lebih suka 

analisis saya. Saya tidak memperoleh keuntungan apapun dari informasi yang diberikan oleh LIA) 

B = The analysis result of LIA and mine are the same. I agree with the grouping of the data in the case at 

hand, but I did not obtain advantage from the information provided by LIA. (Hasil analisis dari LIA 

dan saya sama. Saya setuju dengan pengelompokan data dalam kasus, tapi saya tidak memperoleh 

keuntungan dari informasi yang diberikan oleh LIA) 

C = Neutral. I neither agrees nor disagrees with the validity of LIA's results. (Netral, Saya tidak merasa 

setuju ataupun tidak setuju atas informasi yang diberikan oleh LIA) 

D = The analysis result of LIA and mine are the same. However, I obtained more information by LIA. 

(Hasil analisis dari LIA dan saya sama. Saya memperoleh informasi lebih lanjut dengan 

menggunakan LIA) 

E = The analysis result of LIA and mine are different. LIA provides a good guidance in analysing the 

case. (Hasil analisis dari LIA dan saya berbeda. LIA memberikan bimbingan yang baik dalam 

menganalisis kasus) 

Questions (Pertanyaan) A B C D E 

8. What is your opinion for LIA‟s results in analysing the firm‟s financial 

performance? (Apa pendapat anda untuk hasil LIA dalam menganalisis 

kinerja keuangan perusahaan?) 

     

9. What is your opinion for LIA‟s results in analysing the suppliers of the firm? 

(Apa pendapat anda untuk hasil LIA dalam menganalisis pemasok?) 

     

10. What is your opinion for LIA‟s results in analysisng the cutting employees? 

(Apa pendapat anda untuk hasil LIA dalam menganalisis karyawan bagian 

pemotongan?) 

     

11. What is your opinion for LIA‟s results in analysing the sewing employees? 

(Apa pendapat anda untuk hasil LIA dalam menganalisis karyawan jahit?) 

     

12. What is your opinion for LIA‟s results in analysing the customer? (Apa 

pendapat anda untuk hasil LIA dalam menganalisis pelanggan?) 

     

 

13. Could you please mention errors you have found in LIA during operation? (Bisakah anda sebutkan 

kesalahan/error yang anda temukan selama mengoperasikan LIA?) 

14. Could you please indicate (possible and required) improvements to LIA? (Bisa tolong tunjukkan 

perbaikan yang mungkin atau diperlukan untuk LIA?)  
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Appendix E: Questionnaire for Evaluating LIA 

 

Questionnaire and List of Statements 

on Evaluation of LIA (Leading to Information Access) 

 

By: Agus Gunawan (TiCC, Tilburg University; MSM; and UNPAR) 

For his Ph.D. research (TiCC, Tilburg University) 

Supervised by: Prof. Dr. H.J. van den Herik (TiCC, Tilburg University) 

Dr. M.A. Wahdan (Menoufia University) 

Dr. B.A. Van de Walle (School of Economics and Management, Tilburg University) 

 

Introduction in English: 

We would like to ask your participation in validating and evaluating our Knowledge-intensive System, 

named LIA (meaning Leading to Information Access) by means of a questionnaire. LIA is software that can 

be used for obtaining professional guidance on how to interpret the result of financial statement analysis and 

on how to evaluate the performance of a garment manufacturer. LIA provides (1) automatic recording of 

financial-related data for garment manufacturing activities according to Indonesia accounting procedure, (2) 

interpretations on financial statement analysis, and (3) interpretations on crucial indicators for a garment 

manufacturer. The purpose of this survey is to test the following two learning points of LIA: Can LIA be 

used as a tool that provide four contributions? The four contributions are (1) qualified information for an 

Indonesian SMEs Garment Manufacturer (ISGM), (2) guidance for the ISGM manager in interpreting the 

qualified information, (3) a second opinion for both financial and garment experts, and (4) an easier way in 

learning how to interpret the qualified information. 

We would like to thank you in advance for your participation. 

 

Pengantar dalam Bahasa Indonesia: 

Melalui kuisioner ini, kami ingin meminta partisipasi anda dalam mevalidasi dan mengevaluasi 

Knowledge-intensive System yang kami buat, yang diberi nama LIA (singkatan dari Leading to Information 

Access). LIA adalah sebuah perangkat lunak yang digunakan untuk mendapatkan panduan professional 

mengenai bagaimana menginterpretasikan analisa laporan keuangan dan bagaimana mengevaluasi kinerja 

dari sebuah pabrik garmen. LIA menyediakan (1) otomatisasi pencatatan data yang terkait dengan keuangan 

untuk kegiatan pabrik garmen berdasarkan prosedur akuntansi yang berlaku di Indonesia, (2) interpretasi 

terhadap hasil dari analisis laporan keuangan, dan (3) interpretasi terhadap hasil dari indikator yang 

penting bagi sebuah pabrik garmen. Tujuan dari survey ini adalah untuk mengetes dua point pembelajaran 

dari LIA: Apakah LIA dapat digunakan sebagai alat yang menyediakan empat buat kontribusi. Keembat buat 

kontribusi tersebut adalah (1) informasi berkualitas untuk sebuah Manufaktur Garmen berskala SMEs di 

Indnesia (ISGM), (2) bimbingan bagi manajer ISGM untuk menginterpretasi informasi berkualitas tersebut, 

(3) pendapat pendukung untuk ahli keuangan dan ahli garmen, dan (4) cara belajar yang lebih mudah untuk 

menginterpretasi informasi berkualitas tersebut.  

Kami ingin mengucapkan terima kasih untuk partisipasi anda. 

 

Based on your experience, please choose the response that best represents your feelings to the statement. 

Where: SA = Strongly Agree, A = Agree, N = Neutral, D = Disagree, and SD = Strongly Disagree. 

(Berdasarkan pengalaman anda, silakan memilih respon yang paling mewakili perasaan Anda terhadap 

pernyataan berikut. Dimana: SA = Sangat Setuju, A = Setuju, N = Netral, D = Tidak Setuju, dan SD = 

Sangat Tidak Setuju) 

Statements (Pendapat) SA A N D SD 

1. I was confident to use a computer (Saya terbiasa/yakin dalam 

menggunakan komputer) 

     

2. Computer can help me to learn in my own time (Komputer dapat 

membantu saya untuk belajar sesuai dengan waktu saya) 

     

3. Computer can help me to learn in my own pace (Komputer dapat 

membantu saya untuk belajar sesuai dengan kecepatan saya sendiri) 

     

4. In my learning, usage of LIA  is relevant for garment industry (Dalam 

proses pembelajaran saya, penggunaan LIA relevan bagi industry 

garmen) 

     

5. In my learning, usage of LIA is essential for my job (or my study)      
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(Dalam proses pembelajaran saya, penggunaan LIA sangat penting 

untuk pekerjaan saya atau studi saya) 

6. LIA helps to understand better how financial experts interpret their the 

results of financial statements  analysis (LIA membantu untuk memahami 

lebih baik bagaimana para ahli keuangan menginterpretasi hasil dari 

analisa laporan keuangan) 

     

7. LIA helps to understand better how a garment manager monitors and 

evaluates the garment‟s daily operation (LIA membantu untuk memahami 

lebih baik bagaimana seorang manajer garmen memonitor dan 

mengevaluasi operasi sehari-hari) 

     

8. LIA decreases the time needed for analysing financial performance of a 

garment manufacturer (LIA mengurangi waktu yang dibutuhkan untuk 

menganalisis kinerja keuangan dari sebuah pabrik garmen) 

     

9. LIA‟s logic reflects professional competence (Logika dalam LIA 

mencerminkan kompetensi professional) 

     

10. LIA‟s advice may be trusted (Saran yang dihasilkan LIA dapat 

dipercaya) 

     

11. Using LIA enhances the effectiveness of my learning (Menggunakan LIA 

meningkatkan efektivitas pembelajaran saya) 

     

12. The learning experience with LIA outperformed human learning with 

only using text books (Pengalaman belajar dengan LIA mengungguli 

belajar dengan hanya menggunakan buku pelajaran) 

     

13. A wide variety of learning materials were provided in LIA (Berbagai 

macam materi pembelajaran tersedia dalam LIA) 

     

14. I was satisfied with the immediate information acquisition in LIA (Saya 

puas dengan perolehan informasi langsung di LIA) 

     

15. I was satisfied with the overall learning effectiveness in LIA (Saya puas 

dengan efektivitas pembelajaran secara keseluruhan dari LIA) 

     

16. The learning through LIA encourages me more than the traditional 

methods (Pembelajaran melalui LIA lebih mendorong saya daripada 

metode tradisional) 

     

17. LIA provides a chance for learning by doing (LIA menyediakan 

kesempatan untuk belajar sambil mempraktekkannya) 

     

18. I intend to spend considerable time and effort in exploring LIA (Saya 

berniat untuk menghabiskan waktu dan usaha dalam mengeksplorasi 

LIA) 

     

 

We would like to ask your help to evaluate LIA. Please evaluate the LIA attributes listed below, where: VG = 

Very Good, G = Good, A = Acceptable, P = Poor, VP = Very Poor (Kami ingin meminta bantuan anda untuk 

mengevaluasi LIA. Silahkan mengevaluasi LIA dengan menggunakan atribut yang tercantum di bawah ini, 

dimana: VG = Sangat Baik, G = Baik, A = Dapat Diterima, P = Buruk, VP = Sangat Buruk) 

Statements (Pendapat) VG G A P VP 

19. LIA‟s usefulness in practice (LIA berguna dalam praktek)      

20. LIA‟s explanation facility to formulate the interpretation of financial 

statement analysis (Kemampuan LIA dalam merumuskan interpretasi dari 

analisa laporan keuangan) 

     

21. LIA‟s explanation facility to formulate the interpretation of garment‟s daily 

operations (Kemampuan LIA dalam merumuskan interpretasi dari evaluasi 

terhadap operasi sehari-hari) 

     

22. The ease of understanding LIA‟s logic (Kemudahan untuk mengerti logika 

dari LIA) 

     

23. LIA is an overall support tool for learning how to conduct financial statement 

analysis for a garment manufacturer (Secara keseluruhan, LIA adalah alat 

yang mendukung pembelajaran mengenai bagaimana melakukan analisa 

laporan keuangan untuk sebuat pabrik garmen) 

     



Information Access for SMEs in Indonesia 147 

 

 

Appendix F: Comparison of Some Existing KISs in the Literature 

 

Source (Choy et al., 2008) (Wang et al., 2008) (Bao & Yang, 2008) (Wahdan, 2006) (Kumra et al., 2006) 
Software Name Intelligent performance 

measurement system 
(K-LPMS) 

N/A N/A AREX: Automatic 
Formulation of the 
Auditor‟s Opinion 

Moody's KMV Risk 
Advisor™: MRA 

Domain KIS · KIS 

· DEA Model 

Expert System KIS KIS 

Output Performance 
measurement 

Performance evaluation Optimising portfolio 
management 

Formulation of the 
Auditor‟s Opinion 

Supporting decision on 
credit granting 

Financial-
related 
Variables 

· Cost minimisation 

· Number of item 

picked per day 

· Supply cost 

· Inventory turn time 

· Cost of damages 

N/A · Cost of 

probabilistic 

model 

· Stock movements  

· Stock trades 

N/A · Financial 

assessment 

· Debt service 

coverage 

Tool/Shell Matlab N/A N/A · KROL 
· KADS 

Syntel™ language 

Knowledge 
acquisition and 
representation, 
reasoning 

Case-based reasoning  · CCR model 

· BCC model 

· Slacks-based 

measure  

· Free disposal hull  

· Rule-based 

reasoning 

Probabilistic model Rule-based reasoning · One-directional 

network 

· Statistical models 

· Scorecards 

Size N/A N/A N/A N/A N/A 
Place Hong Kong China N/A Egypt UK and US 
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Source (Chung & Pak, 2006) (Wen et al., 2005) (Ammar et al., 2004) (Poh, 2000) 
Software Name N/A Knowledge-based 

Intelligent Decision 
Support System: 
KIDSS system 

N/A N/A 

Domain KIS  
 

KIS 
 

· Fuzzy-knowledge-

based-system 

· AHP 

Knowledge Based-
DSS 

Output Supporting business 
system in small financial 
institute 

Formulating budget 
planning 

Performance measurement Supporting 
investments decision 

Financial-
related 
Variables 

N/A · Historical budget 

· Current budget 

· Economic measures 

· Ave Quick Ratio 

· Quick Ratio 

· Adj debt vs full value 

· Debt vs full value 

· Debt service 

· Payoof rate 

· Tax to Full value ratio 

· Tax to Income ratio 

· Income per customer 

· Prop value per student 

· Capital Asset 

Pricing Model  

· Arbitrage Pricing 

Theory  

· Sensitivity 

Analysis 

Tool/Shell · XRKB 

· MS Access 

DGBA databases N/A Microsoft Visual C++ 

Knowledge 
acquisition and 
representation, 
reasoning 

Unified Modelling 
Language  

· Autoregressive 

Integrated Moving 

Average Models 

(ARIMA 

· Rule-based 

reasoning 

Multi-level fuzzy rule 
based system 

Shachter's nodes 
reduction algorithm 

Size N/A N/A N/A N/A 
Place Hong Kong Taiwan New York China 
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Source (Nedovic & Devedzic, 2002) 
Software Name FINEVA FAME DEVEX Port-Man INVEX 
Domain KIS  KIS  KIS  KIS  KIS 
Output Financial analysis 

(Ranking of 
firms, according 
to a class of risk) 

Financial marketing 
(Recommend changes to 
a marketing proposal) 

Currency exchange 
advising 
(Assessment of the 
priorities for 
payments) 

Portfolio management in 
banks (Select a range of 
bank products that will 
satisfy the criteria for 
investment) 

Investment management 
(Determine whether a 
project is acceptable 
and, whether it is the 
best alternative) 

Tool/Shell M4 K-Rep EXSYS Professional XL BEST 
Knowledge 
acquisition and 
representation, 
reasoning 

· Decision 

tables 

· Decision tree 

· Rules 

· Meta-rules 

· Forward 

chaining 

· Backward 

chaining 

· Heterogeneous 
system  

· Semantic networks 
· Binary relation  
· Hybrid analytical 

techniques 

· Production rules  
· Forward 

chaining 
· Backward 

chaining 

· Production rules, 
frames  

· Hierarchical tree 
· Grouped and attached 

rules in the control 
and objective frames  

· Depth first search 
manner 

· Fuzzy set 
· Excel spreadsheet 
· Multiple criteria 

decision-making 
· Sensitivity analysis 
· Demons associated 

on slots 

Size 1693 rules 2000 objects 320 rules N/A N/A 
Place Greece N/A Yugoslavia Australia N/A 
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Appendix G: Some Examples on Currency Conversion from IDR to EUR 

 

The information below is based on Bank Indonesia (the central bank of Indonesia), accessed from 

http://www.bi.go.id/web/id/Moneter/ Kurs+Bank+Indonesia/Kurs+Transaksi. On the 13rd March 

2012, 1 EUR = IDR 12,144.79.  

Indonesian 
Rupiah (IDR) 

Euro (EUR) - 
approximately  

1.5 million 125 

3 million 250 

5 million 400 

18 million 1,500 

30 million 2,500 

50 million 4,100 

60 million 4,900 

200 million  16,500 

300 million 24,700 

400 million 32,950 

500 million 41,200 

600 million 49,400 

1 milliard 82,400 

2.5 milliard 205,850 

10 milliard 823,400 

50 milliard 4,117,000 
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Appendix H: Financial Ratios Used in the Study 

Terms Information 

Accounts Receivable 

Turnover (ART) 

Category: Activity Ratio 

Efficiency of firm‟s collection and credit policies (the number of times 

receivables are collected during the period). The lower the ART, the better the 

activity of the company is. 

ART = 
receivable  Accounts

salesNet  
 

Assets Turnover 

Category: Activity Ratio 

Measure of a firm's efficiency in managing its assets in relation to the revenue 

generated. The higher the Asset Turnover, the smaller the investment required 

to generate sales revenue and, therefore, higher profitability of the firm. 

Asset Turnover = 
assets  Total

salesNet 
 

Average Collection Period 

(ACP) 

Category: Activity Ratio 

Ability to collect cash from customers (the average time period for which 

receivables are outstanding). The lower the ACP, the better the activity of the 

company is. If the account receivable of a firm is more than twice the average 

daily sales, then the more efficient firm is, in terms of having good credit sales 

activity. If average daily sales exceed the account receivable, then the 

company may have problems getting its account receivable. 

ACP = 
salesdaily  Average

receivable  Accounts
 

Current Asset Turnover 

(CAT) 

Category: Activity Ratio 

Measure how well the business is using its current assets to generate sales. 

Changes in this ratio over time reflect whether or not the firm is becoming 

more efficient in the use of its current assets. The higher the CAT, the better 

the activity of the firm is. 

CAT = 
assetCurrent 

salesNet 
 

Current Liabilities to 

Inventory Ratio (CLIR) 

Category: Leverage Ratio 

Indicates reliance on the available inventory for payment of debt. Expressed 

usually as a percentage, it is one of the measures of the solvency of a firm. A 

high ratio, relative to industry norms, suggests over-reliance on unsold goods 

to finance operations. 

CLIR = 
inventory  Available

sliabilitieCurrent  
 

Days Inventory Held 

(DIH) 

Category: Activity Ratio 

A figure equivalent to the number of days a product is held as inventory 

before it is sold to customers. The lower the DIH, the more efficient the firm 

is, all other things being equal. 

DIH = 
sales  ofcost  daily    Average

inventory  of  Average
 

Days Payable Outstanding 
(DPO) 
Category: Activity Ratio 

The average number of days a firm takes to pay its suppliers. The longer the 

DPO, the better the activity of the firm is (it may show that the suppliers have 

trust in the firm / dependent on the firm). 

DPO = 
sales  ofcost  daily    Average

payable  Accounts
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Debt Ratio 

Category: Leverage Ratio 

The percentage of a firm's assets that are provided via debt (how much the 

firm relies on debt to finance its assets). The lower the firm's reliance on debt 

for asset formation, the less risky the firm is; since excessive debt can lead to 

a very heavy interest and principal repayment burden. However, when a firm 

chooses to forgot debt and rely largely on equity, the firm is giving up the tax 

reduction effect of interest payments. The firm should consider both risk and 

tax issues when deciding on an optimal debt ratio.  

Debt ratio = 
assets  Total

sliabilitie  Total
 

Fixed Asset Turnover 

(FAT) 

Category: Activity Ratio 

Measure how well the business is using its fixed assets to generate sales. 

Changes in this ratio over time reflect whether or not the firm is becoming 

more efficient in the use of its fixed assets. The higher the FAT, the better the 

activity of the firm is. 

FAT = 
equipment  plant,  property,Net 

salesNet 
 

Fixed Charge Coverage 

(FCC) 

Category: Leverage Ratio 

How well operating earnings cover fixed charges. The lower the FCC, the 

larger the debt burden is on the firm. 

FCC = 
expenseRent   expenseInterest 

expenseRent  profit  Operating




 

Financial  Leverage 

Multiplier (FLM) 

Category: Leverage Ratio 

FLM indicates how many assets are employed for each owner‟s investment. 
The ratio determines the extent to which the business relies on debt financing. 
Generally, increases in leverage result in increases in risk and return, whereas 
decreases in leverage result in decreases in risk and return. 

FLM = 
(Equity)equity stock Common 

assets Total
 

Gross Profit Margin 

(GPM) 

Category: Profitability 

Ratio 

Profit generated after consideration of cost of products sold. The higher the 

GPM, the better the profitability of a firm is. 

GPM = 
salesNet 

profit Gross
 

Interest Coverage 

Category: Leverage Ratio 

 

How many times interest payments can be covered by cash flow from 

operations before interest and taxes. The lower the Interest Coverage, the 

larger the debt burden is on the firm. 

Interest Coverage = 
paidInterest 

paid  taxes paidinterest   CFO 
 

Inventory Turnover  

Category: Activity Ratio 

Efficiency of inventory management (an average item remains in inventory). 

The higher the Inventory Turnover, the more efficient the firm is since 

inventory usually has a rate of return of zero. 

Inventory Turnover = 
Inventory

sold  goods ofCost 
 

Long-term Debt to Total 

Capitalisation (LTDTC) 

Category: Leverage Ratio 

 

The extent of firm‟s financing with long-term debt. The higher the LTDTC, 

the riskier the firm is. 

LTDTC = 
equity rs'Stockholde debt  term-Long

debt term-Long


 

Net Profit Margin (NPM) 

Category: Profitability 

Ratio 

Profit generated after consideration of all expenses and revenues. This number 

is an indication of how effective a firm is at cost control. The higher the NPM 

is, the more effective the firm is at converting revenue into actual profit. 

NPM = 
salesNet 

earningsNet 
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Net Working Capital 

Ratio (NWC) 

Category: Liquidity Ratio 

The ratio between operating liquidity available to a business to total asset. 

This number is an indication on the possibility of the firm to grow smoothly 

and make necessary improvements. The smaller the NWC, the less flexible the 

firm to grow ant to improve. 

NWC = 
assets Total

liabilitesCurrent  - assetsCurrent 
 

Operating Profit Margin 

(OPM) 

Category: Profitability 

Ratio 

Profit generated after consideration of operating expenses. OPM indicates 

how effective a firm is at controlling the costs and expenses associated with 

their normal business operations. The higher the OPM, the better the 

profitability of a firm is. 

OPM = 
salesNet 

profit Operating
 

Operating Ratio 

Category: Profitability 

Ratio 

The efficiency of a company's management by comparing operating 

expense to net sales. The smaller the ratio means the greater the ability to 

generate profit if revenues decrease. 

Operating Ratio = 
salesNet 

expense Operating
 

Payables Turnover 

Category: Activity Ratio 

Efficiency of inventory management (the number of times accounts payable 

turnover during a period). A low number indicates longer time between 

making a sale and collecting its payment. Thus the lower the Payables 

Turnover, the better the firm activity is. 

Payables Turnover = 
payable Accounts

sold goods ofCost 
 

Quick Ratio 

Category: Liquidity Ratio 

Ability of a firm to use its near cash or quick assets to extinguish immediately 

or retire its current liabilities (ability to meet short-term cash needs more 

rigorously). The higher the ratio, the more liquid the firm is. If the Current 

Asset minus inventory of a firm is more than twice the Current Liabilities, 

then that firm is generally considered to have good short-term financial 

strength. If Current Liabilities exceeds Current Asset minus inventory, then 

the company may have problems meeting its short-term obligations. 

Quick Ratio = 
sliabilitieCurrent 

Inventory - assetsCurrent 
 

Return on Assets (ROA) 

Category: Profitability 

Ratio 

How profitable a firm's assets are in generating revenue (indication of the 

capital intensity of the firm). The higher the ROA is, the more effective the 

firm is. 

ROA = Net profit margin × Asset turnover 

Return on Equity (ROE) 

Category: Profitability 

Ratio 

A measure of how well a firm used reinvested earnings to generate additional 

earnings, It is used as a general indication of how much profit it is able to 

generate given the resources provided by its owners (stockholders). The 

higher the ROE is, the more effective the firm is. Investors usually look for 

firms with ROE that are high and growing.  

ROE = ROA × FLM = Net profit margin × Asset turnover × FLM 

Times Interest Earned 

(TIE) 

Category: Leverage Ratio 

How well operating earnings cover fixed interest charges. The higher TIE, the 

better the activity of the firm is. 

TIE = 
expenseInterest  

profit  Operating
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Appendix I: An Example of Formulas Used in Microsoft Access 

 

Below we provide an example of the rule-based system techniques used for formulating the 

interpretation of cash flow analysis as described in Subsection 6.2.3. We quote the following 

interpretation from Subsection 6.2.3: “The firm had success in generating a positive cash flow. 

However, compared with the previous year, the firm failed to maintain the level of the total cash 

flow. The cause is that the firm bought additional fixed assets during the year.” 

In order to provide the interpretation above, we developed three stages in LIA. 

The first stage provides the following sentence “the firm was successful in generating a positive 

cash flow”. To be able to show the interpretation from the fact, we use three queries as follows. 

· q_cf is the query for grouping and adding all accounts related to cash flow activities (the first 

query). 

· q_cf1 is the query for determining whether the number in q_cf is positive or negative (the 

second query). We use a formula as follow, s_all: IIf([q_cf]![allcf] > 0, “CF1”, “CF2”). The 

explanations on the formula are as follows. 

o s_all is a column in  q_cf1 that has a function to show whether the results of the iif is 

CF1 or CF2. 

o [q_cf]![allcf] means we take the value of column allcf from query q_cf. 

· q_cf2 is the query for interpreting the results of cash flow analysis (the third query). We import 

a table, namely t_icf, and a query, namely q_cf1.  

o Table t_icf consist of two columns.  

o The first column is the predefined condition. For instance: CF1, CF2, etc.  

o The second column is the explanation from the predefined condition. For example: 

“the firm was success in generating a positive cash flow”, “the firm was failed in 

generating a positive cash flow”. 

o Because we make relationship between the first columns in t_icf with the s_all in 

q_cf1, LIA is able to show automatically the content of the second columns in t_icf 

that match with the values of s_all. 

The second stage provides the following sentence “However, compared with the previous year, the 

firm failed to maintain the level of the total cash flow”. To be able to show the interpretation from 

the fact, we use four queries as follows. 

· q_cf4 is the query for grouping and adding all last year accounts related to cash flow activities. 

· q_cf5 is the query for finding the trend of the total cash flow (between the existing year with 

previous year). It can be done by subtracting the total cash flow of the year (from q_cf) with 

the total cash flow of the previous year (from q_cf4). We put the result of the subtraction in a 

column named tcfall. 

· q_cf6 is the query for determining whether the number in column tcfall from q_cf5 is positive 

or negative. We use a formula as follow, s_tcfall: IIf([q_cf5]![tcfall] > 0, “CF3”, 

IIf([q_cf5]![tcfall] = 0, “CF4”, “CF5”). The explanations on the formula are as follow: s_tcfall 

is a column in q_cf6 that has a function to show whether the results of the Iif is CF3, CF4, or 

CF5. 

· q_cf7 is the query for interpreting the trend of cash flow analysis. We import a table, namely 

t_icf, and a query, namely q_cf6.  

o Table t_icf consists of two columns.  

o The first column is the predefined condition. For instance: CF3, CF4, CF5, etc.  

o The second column is the explanation from the predefined condition. For example: 

“compared with the previous year, the firm was success to improve the cash flow”, 

“compared with the previous year, the firm is only able to maintain the same level of 
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cash flow” “However, compared with the previous year, the firm failed to maintain the 

level of the total cash flow”. 

o Because we make relationship between the first columns in t_icf with the s_tcfall in 

q_cf6, LIA is able to show automatically the content of the second columns in t_icf 

that match with the values of s_tcfall. 

 The third stage provides the following sentence “The cause is that the firm bought additional fixed 

assets during the year”. To be able to show the interpretation from the fact, we use three queries. 

· q_cf8 is the query for finding the trend of financing activities (between the existing year with 

previous year). We put the result of the subtraction in a column named tbsall. 

· q_cf9 is the query for determining whether the number in column tbsall from q_cf8 is positive 

or negative. We use a formula as follow, s_tbsall: IIf([q_cf8]![tbsall] > 0, “BS1”, “BS2”). The 

explanations on the formula are as follow: s_tbsall is a column in q_cf9 that has a function to 

show whether the results of the Iif is BS1 or BS2. 

· q_cf10 is the query for interpreting the trend of financing cash flow. We import a table, namely 

t_ibs, and a query, namely q_cf9.  

o Table t_ ibs consist of two columns.  

o The first column is the predefined condition. For instance: BS1, BS2, etc.  

o The second column is the explanation from the predefined condition. For example: 

“the cause is that the firm bought additional fixed asset during the year”, “The cause is 

the firm sold fixed asset during the year”. 

o Because we make relationship between the first columns in t_ibs with the s_tbsall in 

q_cf9, LIA is able to show automatically the content of the second columns in t_ibs 

that match with the values of s_tbsall. 
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Appendix J: Correlation Matrix and Component Correlation Matrix 

 

 
Extraction method: Principal Component Analysis 

Rotation method: Oblimin with Kaiser Normalisation   

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 17 18 19 20 21 22 23

1 1 0.499 0.415 0.219 0.164 0.131 0.092 0.179 0.236 0.177 0.345 0.132 0.158 0.110 0.159 0.096 0.241 0.187 0.148 0.187 0.144 0.072

2 0.499 1 0.617 0.269 0.178 0.114 0.211 0.208 0.161 0.174 0.290 0.093 0.155 0.232 0.164 0.097 0.235 0.003 0.119 0.160 0.140 0.162

3 0.415 0.617 1 0.312 0.196 0.108 0.229 0.275 0.202 0.194 0.364 0.221 0.269 0.177 0.204 0.173 0.325 0.221 0.174 0.228 0.050 0.213

4 0.219 0.269 0.312 1 0.568 0.295 0.315 0.324 0.281 0.199 0.406 0.306 0.327 0.344 0.262 0.082 0.441 0.254 0.041 0.080 0.069 0.102

5 0.164 0.178 0.196 0.568 1 0.398 0.307 0.259 0.316 0.234 0.467 0.321 0.308 0.383 0.296 0.189 0.335 0.184 0.179 0.125 0.121 0.165

6 0.131 0.114 0.108 0.295 0.398 1 0.599 0.471 0.438 0.334 0.306 0.332 0.234 0.391 0.233 0.257 0.197 0.308 0.221 0.180 0.185 0.248

7 0.092 0.211 0.229 0.315 0.307 0.599 1 0.411 0.492 0.384 0.315 0.290 0.277 0.393 0.275 0.226 0.276 0.360 0.231 0.248 0.117 0.229

8 0.179 0.208 0.275 0.324 0.259 0.471 0.411 1 0.238 0.226 0.240 0.204 0.059 0.266 0.175 0.298 0.111 0.230 0.140 0.198 0.206 0.265

9 0.236 0.161 0.202 0.281 0.316 0.438 0.492 0.238 1 0.482 0.383 0.332 0.374 0.375 0.369 0.224 0.312 0.359 0.227 0.245 0.247 0.239

10 0.177 0.174 0.194 0.199 0.234 0.334 0.384 0.226 0.482 1 0.412 0.423 0.374 0.393 0.357 0.051 0.254 0.291 0.236 0.265 0.188 0.165

11 0.345 0.290 0.364 0.406 0.467 0.306 0.315 0.240 0.383 0.412 1 0.393 0.327 0.345 0.349 0.247 0.424 0.309 0.201 0.287 0.122 0.217

12 0.132 0.093 0.221 0.306 0.321 0.332 0.290 0.204 0.332 0.423 0.393 1 0.371 0.231 0.373 0.174 0.313 0.301 0.167 0.301 0.152 0.217

13 0.158 0.155 0.269 0.327 0.308 0.234 0.277 0.059 0.374 0.374 0.327 0.371 1 0.359 0.414 0.097 0.329 0.196 0.185 0.196 0.110 0.169

14 0.110 0.232 0.177 0.344 0.383 0.391 0.393 0.266 0.375 0.393 0.345 0.231 0.359 1 0.481 0.240 0.339 0.183 0.212 0.191 0.117 0.230

15 0.159 0.164 0.204 0.262 0.296 0.233 0.275 0.175 0.369 0.357 0.349 0.373 0.414 0.481 1 0.091 0.450 0.186 0.103 0.196 0.155 0.173

17 0.096 0.097 0.173 0.082 0.189 0.257 0.226 0.298 0.224 0.051 0.247 0.174 0.097 0.240 0.091 1 0.122 0.292 0.171 0.219 0.118 0.132

18 0.241 0.235 0.325 0.441 0.335 0.197 0.276 0.111 0.312 0.254 0.424 0.313 0.329 0.339 0.450 0.122 1 0.227 0.172 0.295 0.213 0.167

19 0.187 0.003 0.221 0.254 0.184 0.308 0.360 0.230 0.359 0.291 0.309 0.301 0.196 0.183 0.186 0.292 0.227 1 0.262 0.343 0.216 0.333

20 0.148 0.119 0.174 0.041 0.179 0.221 0.231 0.140 0.227 0.236 0.201 0.167 0.185 0.212 0.103 0.171 0.172 0.262 1 0.511 0.320 0.244

21 0.187 0.160 0.228 0.080 0.125 0.180 0.248 0.198 0.245 0.265 0.287 0.301 0.196 0.191 0.196 0.219 0.295 0.343 0.511 1 0.400 0.411

22 0.144 0.140 0.050 0.069 0.121 0.185 0.117 0.206 0.247 0.188 0.122 0.152 0.110 0.117 0.155 0.118 0.213 0.216 0.320 0.400 1 0.321

23 0.072 0.162 0.213 0.102 0.165 0.248 0.229 0.265 0.239 0.165 0.217 0.217 0.169 0.230 0.173 0.132 0.167 0.333 0.244 0.411 0.321 1

C
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o

n

Correlation Matrix
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Appendix K: Respondents’ Opinion on the Validity of the Results of KPIs 

 

For obtaining a deep insight into which respondents believe in the validation of the results of the 

KPIs, we provide the distribution of the respondents‟ opinion on the validity of the four kinds of 

KPIs. The distribution is based on the respondents‟ occupation. 

 

Respondent‟s Opinions on the Results of KPIs related to Suppliers. 

 Respondent‟s opinions 

Different, 

did not 

obtain any 

advantage 

from LIA 

Same, did 

not obtain 

advantage 

from LIA 

Neutral 

Same, 

obtained 

advantage 

from LIA 

Different, 

LIA 

provides a 

good 

analysis 

Total 

O
cc

u
p

at
io

n
 

Financial 

experts 
1 3 4 37 10 55 

Garment 

experts 
0 3 0 23 16 42 

Non-domain 

experts 
1 1 4 18 5 29 

University 

students 
1 4 9 27 29 70 

Total 3 11 17 105 60 196 
Source: calculated from M7. 

84.2% mentioned in Subsection 7.2.3 comes from 105 respondents (who voiced a positive opinion, 

see the fifth column) plus 60 respondents (who voiced a strong positive opinion, see the sixth 

column) divided by 196 total respondents, and then multiplied by 100%. 

Respondent‟s Opinions on the Results of KPIs related to Cutting Employees. 

 Respondent‟s opinions 

Different, 

did not 

obtain any 

advantage 

from LIA 

Same, did 

not obtain 

advantage 

from LIA 

Neutral 

Same, 

obtained 

advantage 

from LIA 

Different, 

LIA 

provides a 

good 

analysis 

Total 

O
cc

u
p

at
io

n
 

Financial 

experts 
1 2 3 34 15 55 

Garment 

experts 
0 6 0 25 11 42 

Non-domain 

experts 
2 0 3 17 7 29 

University 

students 
0 4 9 24 33 70 

Total 3 12 15 100 66 196 
Source: calculated from M7. 

84.7% mentioned in Subsection 7.2.3 comes from 100 respondents (who voiced a positive opinion, 

see the fifth column) plus 66 respondents (who voiced a strong positive opinion, see the sixth 

column) divided by 196 total respondents, and then multiplied by 100%. 
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Respondent‟s Opinions on the Results of KPIs related to Sewing Employees. 

 Respondent‟s opinions 

Different, 

did not 

obtain any 

advantage 

from LIA 

Same, did 

not obtain 

advantage 

from LIA 

Neutral 

Same, 

obtained 

advantage 

from LIA 

Different, 

LIA 

provides a 

good 

analysis 

Total 

O
cc

u
p

at
io

n
 

Financial 

experts 
0 2 2 35 16 55 

Garment 

experts 
0 7 1 21 13 42 

Non-domain 

experts 
1 3 1 16 8 29 

University 

students 
1 2 6 27 34 70 

Total 2 14 10 99 71 196 
Source: calculated from M7. 

86.7% mentioned in Subsection 7.2.3 comes from 99 respondents (who voiced a positive opinion, 

see the fifth column) plus 71 respondents (who voiced a strong positive opinion, see the sixth 

column) divided by 196 total respondents, and then multiplied by 100%. 

 

Respondent‟s Opinions on the Results of KPIs related to Customers. 

 Respondent‟s opinions 

Different, 

did not 

obtain any 

advantage 

from LIA 

Same, did 

not obtain 

advantage 

from LIA 

Neutral 

Same, 

obtained 

advantage 

from LIA 

Different, 

LIA 

provides a 

good 

analysis 

Total 

O
cc

u
p
at

io
n
 

Financial 

experts 
0 5 5 32 13 55 

Garment 

experts 
0 4 2 19 17 42 

Non-domain 

experts 
2 0 3 18 6 29 

University 

students 
0 2 7 24 37 70 

Total 2 11 17 93 73 196 
Source: calculated from M7. 

84.6% mentioned in Subsection 7.2.3 comes from 93 respondents (who voiced a positive opinion, 

see the fifth column) plus 73 respondents (who voiced a strong positive opinion, see the sixth 

column) divided by 196 total respondents, and then multiplied by 100%. 
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Summary 
 

To make a good decision, a manager needs qualified information and adequate knowledge for 

interpreting the information. A challenging situation arises when the manager has only limited time 

for formulating an appropriate decision.  

In Chapter 1, I mention that the Indonesian SME Garment Manufactures (ISGMs) need support by 

a computer-based system LIA (Leading to Information Access) to achieve two business targets, 

namely (1) a better productivity and (2) a better quality. LIA‟s aim is to provide an expert 

interpretation on the results of the Financial Statement Analysis (FSA) and the Key Performance 

Indicators (KPIs). My research aims to investigate what kind of computer-based system would be 

most qualified for the ISGMs. It leads me to the following problem statement (PS). 

PS: To what extent can LIA be used (1) to access qualified information, (2) to give 

professional guidance, (3) to provide a second opinion, and (4) to improve the 

learning process in interpreting the results of the FSA and the KPIs? 

In order to answer the PS, I formulated the following four research questions (RQs). 

RQ1: What kind of knowledge of FSA techniques does a financial expert need in order to 

formulate his opinion on the business performance of an ISGM?  

RQ2: What kind of knowledge of KPIs does a garment expert need in order to formulate 

his opinion on the business performance of an ISGM? 

RQ3: To what extent can LIA be developed for supporting the ISGM managers in 

accessing the qualified information and the adequate knowledge?  

RQ4: To what extent is LIA acceptable as a tool to access the qualified information and 

adequate knowledge for the ISGMs? 

In Chapter 2, I present a computer-based system for supporting the ISGMs in their efforts to reach 

the two business targets. I define qualified information as two sides of one coin, namely as the 

results of the FSA and as the results of the KPIs. A computer-based Accounting Information 

System (AIS) is proposed for providing the qualified information while a Knowledge-intensive 

System (KIS) provides expert knowledge for interpreting the results of the qualified information. 

My investigation in this chapter leads to two conclusions: (1) to combine AIS and KIS, and (2) to 

use a combination of a model-driven system and a rule-based technique.  

Chapter 3 gives some background of the ISGMs‟ importance for the Indonesian economy. The 

chapter also provides a close analysis of obstacles faced by the ISGMs, in particular when the 

ISGMs have to compete with less governmental trade protection. The chapter provides sixteen 

business challenges based on the analysis. From the sixteen business challenges, I propose two 

significant business challenges as research topics, viz. (1) the lack of qualified information for 

decision making, and (2) the inability to interpret FSA and KPIs results adequately. 

Chapter 4 presents my answers to RQ1. The chapter provides the results from literature reviews 

and from our in-depth interviews with financial experts. The chapter gives a brief discussion on 

how to calculate and to interpret the following five FSA techniques: (1) the DuPont model, (2) the 

financial ratio analysis, (3) the comparative financial statement analysis, (4) the cash-flow analysis, 

and (5) the sensitivity analysis.  

Chapter 5 describes that appropriate use of KPIs may help the ISGM manager to avoid further risky 

decisions by analysing carefully the firm‟s experience (learning from similar issues in the past). By 

monitoring the sixteen KPIs, the manager can make a better decision. The chapter provides the 

results from our in-depth interviews with garment experts. The sixteen KPIs are divided into six 
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categories, namely: suppliers, cutting employees, sewing employees, partners, customers, and the 

management.  My research in this chapter provides answers to RQ2. 

Chapter 6 discusses the functions of LIA. The four functions of LIA are (1) recording the ISGMs 

business transactions according to Indonesia‟s accounting standards, (2) converting the accounting 

data into valuable information based on the FSA techniques, (3) providing KPIs automatically from 

the data recorded, and (4) providing an interpretation for the results obtained by functions 2 and 3. 

LIA contains ten modules to support the four functions. The chapter provides an answer to RQ3. 

Chapter 7 presents the results of a validation survey. The chapter aims at answering RQ4 from the 

validation point of view. LIA was able to provide (1) qualified information (the FSA and the KPIs) 

for an ISGM and (2) adequate knowledge when interpreting the qualified information. The findings 

of the study indicate that most of the respondents believe in the validity of LIA and have an 

intention to use LIA. Having used LIA and having seen the results, most of the non-financial 

experts changed their interpretation of the analysis of the financial and production case of INBUS 

2. As a case in point, the change in their interpretation was based on six indicators (or evidences) 

provided by LIA. The six indicators helped the managers in correctly analysing the performance of 

INBUS 2. Finally, the chapter provides a discussion for further improvement.   

Chapter 8 presents the result of an evaluation survey. The chapter aims at answering RQ4 from the 

evaluation point of view. The answer to RQ4 was positive, i.e., LIA obtained a positive evaluation. 

The positive evaluation was supported by (1) an acceptable level of satisfaction in using LIA, (2) a 

good assessment of LIA‟s performance, (3) an acceptable level of computer literacy, and (4) a good 

opinion on the perceived usefulness of LIA.  

Chapter 9 formulates my answers to RQ1 till RQ4 (see above) and to the PS. The conclusions are 

that LIA is able (1) to provide qualified information for an ISGM, (2) to guide the ISGM manager 

in interpreting the qualified information, (3) to provide a second opinion for both financial and 

garment experts, and (4) to provide an easier way in learning how to interpret the qualified 

information (to an acceptable degree). The chapter also provides limitations and suggestions for 

future research. 
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Samenvatting 

 

Voor het nemen van goede besluiten heeft een manager gekwalificeerde informatie en adequate 

kennis nodig. Hiermee kan hij immers andere informatie op een juiste wijze en in de correcte 

context interpreteren. Een uitdagende situatie ontstaat wanneer een manager slechts beperkte tijd 

heeft om tot de juiste besluiten te komen.  

In hoofdstuk 1 geven we aan dat het Indonesische midden- en kleinbedrijf in de kledingindustrie 

(Indonesian SME Garment Manufacturers, ISGMs) ondersteuning kan gebruiken van een 

computer-gebaseerd systeem. Ons systeem heet LIA (Leading to Information Access). LIA is in 

staat om twee business doelen tegelijkertijd te realiseren, te weten (1) een betere productiviteit en 

(2) een betere kwaliteit. LIA doet dit door een expert interpretatie te geven van de getoonde 

resultaten van de Financial Statement Analysis (FSA) en de Key Performance Indicators (KPIs). 

Ons doel is te onderzoeken aan welke eisen LIA moet voldoen. Dit leidt tot de volgende 

probleemstelling (PS). 

PS: In hoeverre kan LIA worden gebruikt (1) voor het verkrijgen van toegang tot 

gekwalificeerde informatie, (2) voor het geven van professionele begeleiding, (3) 

voor het verstrekken van een second opinion, en (4) voor het verbeteren van het 

leerproces om  de resultaten van de FSA en de KPI‟s the interpreteren? 

Om de PS te kunnen beantwoorden, hebben we de volgende vier onderzoeksvragen (OVs) 

geformuleerd. 

OV1: Wat voor soort kennis van FSA-technieken heeft een financieel expert nodig om 

zijn mening inzake de prestaties van een ISGM te geven? 

OV2: Wat voor soort kennis van de KPI‟s heeft een expert in de kledingindustrie nodig 

om zijn mening inzake de prestaties van een ISGM te geven? 

OV3: In hoeverre kan LIA worden ontwikkeld voor het ondersteunen van de ISGM 

managers inzake het toegang verkrijgen tot geschikte informatie en adequate 

kennis? 

OV4: In hoeverre is LIA aanvaardbaar als een instrument om geschikte informatie en 

adequate kennis te verkrijgen inzake de ISGMs? 

In hoofdstuk 2 presenteren we een computer-gebaseerd systeem dat de ISGMs kan ondersteunen 

om bedrijfsdoelstellingen te realiseren. We definiëren geschikte informatie op twee manieren, 

namelijk de resultaten van de Financial Statement Analysis (FSA) en de resultaten van de Key 

Performance Indicators (KPIs). Een computer-gebaseerd Accounting Information System (AIS) 

wordt geïntroduceerd om de geschikte informatie te verstrekken, terwijl een Kennis-intensief 

Systeem (KIS) specialistische kennis biedt voor de interpretatie van de betekenis van de informatie. 

Uit de discussie van dit hoofdstuk komen twee conclusies voort: (1) het combineren van AIS en 

KIS is aan te bevelen en (2) een combinatie van een model-driven systeem en een op regels 

gebaseerde techniek is uitermate geschikt.  

Hoofdstuk 3 geeft achtergrondinformatie over de vraag waarom ISGMs belangrijk zijn voor de 

Indonesische economie. Het hoofdstuk geeft eveneens een nauwkeurige analyse van de obstakels 

voor de ISGMs, met name wanneer de ISGMs moeten concurreren terwijl ze door minder 

overheids protectionistische maatregelen worden beschermd. Het hoofdstuk beschrijft zestien 

zakelijke uitdagingen op basis van de analyse. Voor ons onderzoek selecteerden we er twee: (1) 

gebrek aan gekwalificeerde informatie voor de besluitvorming, en (2) een onvermogen om de 

resultaten van de FSA en van de KPIs te interpreteren. 



162 Samenvatting 

 

Hoofdstuk 4 beschrijft onze antwoorden op OV1. Het hoofdstuk geeft onze bevindingen uit de 

literatuur en tevens het resultaat van onze diepte-interviews met financiële experts. Verder geeft het 

hoofdstuk een korte beschrijving over hoe de volgende vijf FSA-technieken berekend en 

geïnterpreteerd worden. Het gaat om: (1) het DuPont model, (2) de financiële ratio-analyse, (3) de 

vergelijkende financiële analyse, (4) de cash-flow analyse, en ( 5) de gevoeligheidsanalyse. 

Hoofdstuk 5 geeft aan dat een passend gebruik van KPIs de ISGM-manager helpt risicovolle 

beslissingen te voorkomen door zorgvuldig de ervaring van het bedrijf te analyseren (leren van 

vergelijkbare problemen uit het verleden). Door het monitoren van de zestien KPIs, kan de 

manager tot een betere besluitvorming komen. Het hoofdstuk bevat verder de resultaten van onze 

diepte-interviews met experts uit de kledingindustrie. De zestien KPIs zijn onderverdeeld in zes 

categorieën, te weten: leveranciers, medewerkers snijden, medewerkers naaien, partners, klanten, 

en het management. Onze discussie in dit hoofdstuk geeft antwoord op OV2. 

Hoofdstuk 6 gaat in op de vier functies van LIA; deze zijn (1) het registreren van de zakelijke 

transacties van de ISGM volgens de Indonesische boekhoudkundige normen, (2) het omzetten van 

de boekhoudkundige gegevens in waardevolle informatie op basis van de FSA-technieken, (3) het 

automatisch verstrekken van KPIs vanuit geregistreerde gegevens, en (4) het verschaffen van een 

interpretatie van de resultaten die verkregen zijn door de functies 2 en 3. LIA bevat tien modules 

voor de vier functies. Het hoofdstuk geeft antwoord op OV3. 

Hoofdstuk 7 beschrijft de resultaten van de validatie-enquête. Het hoofdstuk is gericht op het 

beantwoorden van OV4 vanuit validatie-oogpunt. LIA is in staat om (1) geschikte informatie (de 

FSA en de KPIs) te leveren voor een ISGM en (2) adequate kennis ten behoeve van de interpretatie 

van de geschikte informatie te verstrekken. De bevindingen van de studie geven aan dat het 

merendeel van de respondenten de validiteit van LIA onderschrijft en de intentie heeft om LIA te 

gebruiken. Het gebruik van LIA heeft tot gevolg dat de meeste niet-financiële experts hun 

interpretatie van de analyse van de casus INBUS 2 veranderen. Deze verandering is gebaseerd op 

zes indicatoren (of evidenties) vanuit LIA. De zes indicatoren helpen de managers bij het 

analyseren van de bedrijfsprestaties van de ISGM. Tenslotte bevat dit hoofdstuk een discussie over 

de verdere verbetering van LIA. 

Hoofdstuk 8 geeft de resultaten van de evaluatie-enquête. Het hoofdstuk is gericht op het 

beantwoorden van OV4 vanuit evaluatie-oogpunt. Het antwoord op OV4 is positief. De positieve 

evaluatie word ondersteund door (1) een aanvaardbaar niveau van tevredenheid bij het gebruik van 

LIA, (2) een goede beoordeling van LIA‟s prestaties, (3) een aanvaardbaar niveau van 

computerkennis, en (4) een goed inzicht in de gebruikersmogelijkheden van LIA. 

In hoofdstuk 9 formuleren wij antwoorden op OV1 tot en met OV4 (zie hierboven) en de PS. De 

conclusies zijn dat LIA in staat is om (1) gekwalificeerde informatie te verstrekken voor een ISGM, 

(2) de ISGM manager te begeleiden in het interpreteren van de geschikte informatie, (3) een second 

opinion te bieden voor zowel financiële deskundigen als experts in de kledingindustrie, en (4) te 

voorzien in een gemakkelijke manier om te leren hoe gekwalificeerde informatie (tot op zekere 

hoogte) geïnterpreteerd moet worden. Het hoofdstuk geeft ook de beperkingen van dit onderzoek 

aan, en bovendien geeft het suggesties voor toekomstig onderzoek. 
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Indonesian Summary 

 

Agar dapat membuat suatu keputusan yang baik, seorang manajer membutuhkan informasi yang 

berkualitas dan pengetahuan yang memadai dalam menginterpretasi informasi tersebut. Situasi 

yang menantang akan muncul ketika manajer tersebut hanya memiliki waktu yang terbatas dalam 

merumuskan keputusan yang tepat.  

Dalam bab 1, kami menyatakan bahwa manufaktur-manufaktur garment dengan skala UKM di 

Indonesia (disingkat sebagai ISGMs) membutuhkan dukungan suatu sistem informasi berbasis 

komputer yang bernama LIA (Leading to Information Access) untuk mencapai kedua target 

bisnisnya, yaitu (1) produktivitas yang lebih baik dan (2) kualitas yang lebih baik. Tujuan dari LIA 

adalah untuk menyediakan interpretasi profesional untuk hasil analisa laporan keuangan (FSA) dan 

indikator kunci kinerja (KPIs). Penelitian kami bertujuan untuk menyelidiki jenis sistem informasi 

berbasis komputer yang paling sesuai untuk ISGMs. Hal ini mengarahkan kami pada pernyataan 

masalah (PS) sebagai berikut. 

PS: Sampai sejauh mana LIA dapat digunakan (1) untuk mengakses informasi yang 

berkualitas, (2) untuk menyediakan dukungan profesional, (3) untuk menyediakan 

pendapat ahli, dan (4) untuk meningkatkan proses pembelajaran dalam 

menginterpretasi hasil FSA dan KPI?  

Agar dapat menjawab PS, kami merumuskan empat pertanyaan penelitian (RQs) sebagai berikut. 

RQ1: Pengetahuan mengenai FSA apa yang dibutuhkan oleh seorang ahli keuangan 

dalam merumuskan pendapatnya mengenai kinerja bisnis dari sebuah ISGM? 

RQ2: Pengetahuan mengenai KPI apa yang dibutuhkan oleh seorang ahli garmen dalam 

merumuskan pendapatnya mengenai kinerja bisnis dari sebuah ISGM? 

RQ3: Sampai sejauh mana LIA dapat dikembangkan untuk mendukung manajer-manajer 

ISGM dalam mengakses informasi yang berkualitas dan pengetahuan yang 

memadai? 

RQ4: Sampai sejauh mana LIA dapat diterima sebagai alat untuk mengakses informasi 

yang berkualitas dan pengetahuan yang memadai untuk ISGMs? 

Dalam Bab 2, kami menyajikan sistem informasi berbasis komputer yang dapat mendukung ISGM-

ISGM untuk mencapai kedua target bisnisnya. Kami mendefinisikan informasi yang berkualitas 

seperti kedua muka dari mata uang, yaitu hasil-hasil dari FSA dan hasil-hasil dari KPIs. Sebuah 

sistem informasi akuntansi berbasis komputer (AIS) diajukan untuk dapat memberikan informasi 

berkualitas, sementara itu, sistem berbasis pengetahuan (KIS) menyediakan pengetahuan para ahli 

dalam menginterpretasikan arti dari informasi yang berkualitas. Diskusi kita dalam bab ini 

menghasilkan dua kesimpulan: (1) untuk menggabungkan AIS dan KIS, dan (2) untuk 

menggunakan kombinasi sistem berbasis model dan sistem berbasis peraturan.  

Bab 3 memberikan latar belakang mengapa peran ISGM-ISGM penting bagi perekonomian 

Indonesia. Bab ini juga memberikan analisis mendalam mengenai kendala yang dihadapi oleh para 

ISGM, khususnya ketika para ISGMs harus bersaing di tengah semakin minimnya perlindungan 

perdagangan dari pemeritah. Bab ini menyajikan enam belas tantangan bisnis yang dihadapi. Dari 

ke enam belas tantangan bisnis tersebut, kami mengusulkan dua tantangan bisnis yang paling 

signifikan sebagai topik penelitian, yaitu: (1) kurangnya informasi berkualitas untuk pengambilan 

keputusan, dan (2) ketidakmampuan untuk menafsirkan hasil FSA dan hasil KPI secara tepat. 

Bab 4 menyajikan jawaban kami untuk RQ1. Bab ini memaparkan hasil dari studi literatur dan 

hasil wawancara dengan para ahli keuangan. Bab ini menyajikan diskusi singkat mengenai cara 
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menghitung dan menafsirkan lima teknik FSA, yaitu: (1) model DuPont, (2) analisis rasio 

keuangan, (3) analisis laporan keuangan komparatif, (4) analisis arus kas, dan (5) analisis 

sensitivitas. 

Bab 5 menjelaskan bahwa penggunaan KPI-KPI yang tepat dapat membantu manajer untuk 

menghindari resiko yang lebih tinggi dalam pengambilan keputusan. Manajer dapat menganalisis 

secara cermat berdasar pengalaman perusahaan (belajar dari masalah serupa di masa lalu). Dengan 

memonitor keenam belas KPI, manajer dapat membuat keputusan yang lebih baik. Bab ini 

memaparkan hasil dari wawancara kami dengan para ahli garmen. Keenam belas KPI dibagi 

menjadi enam kategori, yaitu: pemasok, karyawan bagian pemotongan, karyawan bagian jahit, 

mitra, pelanggan, dan manajemen. Diskusi kami dalam bab ini menjawab RQ2. 

Bab 6 mendiskusikan fungsi-fungsi LIA. Keempat fungsi dari LIA adalah (1) pencatatan transaksi 

bisnis ISGM sesuai dengan standar akuntansi Indonesia, (2) mengubah data akuntansi menjadi 

informasi berharga berdasarkan teknik FSA, (3) menyediakan KPI secara otomatis dari data yang 

tercatat, dan (4) memberikan interpretasi untuk hasil yang diperoleh dari fungsi 2 dan 3. LIA terdiri 

dari sepuluh modul yang digunakan untuk mendukung keempat fungsi tersebut. Bab ini 

memberikan jawaban untuk RQ3. 

Bab 7 menyajikan hasil survei validasi terhadap LIA. Bab ini bertujuan untuk menjawab RQ4 dari 

sudut pandang validasi. LIA dapat memberikan (1) informasi yang berkualitas (hasil dari FSA dan 

KPI) untuk ISGM dan (2) pengetahuan yang memadai dalam menginterpretasi informasi yang 

berkualitas tersebut. Temuan penelitian menunjukkan bahwa sebagian besar responden percaya 

pada validitas dari LIA dan memiliki niat untuk menggunakan LIA. Setelah menggunakan LIA dan 

melihat hasil dari LIA, sebagian besar manajer yang tidak ahli dalam keuangan mengubah 

interpretasi mereka terhadap data keuangan dan produksi dari INBUS 2. Sebagai catatan, 

perubahan dalam interpretasi mereka berdasarkan pada enam indikator (atau bukti) yang disediakan 

oleh LIA. Keenam indikator tersebut membantu para manajer dalam menganalisis dengan benar 

kinerja INBUS 2. Akhirnya, bab ini juga menyediakan diskusi untuk perbaikan lebih lanjut. 

Bab 8 menyajikan hasil survei evaluasi terhadap LIA. Bab ini bertujuan untuk menjawab RQ4 dari 

sudut pandang evaluasi. Jawaban atas RQ4 adalah positif, yaitu LIA mendapat respon evaluasi 

yang positif dari para responden. Evaluasi yang positif tersebut didukung oleh (1) tingkat kepuasan 

dalam menggunakan LIA yang memadai, (2) penilaian yang baik terhadap kinerja LIA, (3) tingkat 

melek computer yang memadai, dan (4) opini personal yang baik terhadap kegunaan dari LIA 

Bab 9 menyajikan jawaban-jawaban untuk pertanyaan penelitian pertama sampai ke empat (lihat 

penjelasan di atas) dan untuk pernyataan masalah. Kesimpulannya adalah LIA mampu (1) untuk 

memberikan informasi berkualitas untuk ISGM, (2) untuk memandu manajer ISGM dalam 

menginterpretasikan informasi yang berkualitas, (3) untuk menyediakan pendapat ahli (sebagai 

pembanding) bagi para ahli keuangan dan ahli garmen, dan (4) untuk menyediakan cara yang lebih 

mudah dalam belajar untuk menginterpretasikan informasi yang berkualitas (dalam batas tertentu). 

Bab ini juga menyediakan keterbatasan penelitian kami dan saran-saran untuk penelitian masa 

mendatang. 
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