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Abstract

The objective of this paper is to examine manufacturing process factor that contribute to the effectiveness of benchmarking in Indonesian manufacturing industries. The population of the study covers randomly selected from all type of manufacturing companies in East Java, Indonesia. The companies have registered with the Agency for Strategic Industries such as textile products companies, auto part and supplies, and home appliances etc. This study found that complexity and flexibility has significant correlation with effectiveness of benchmarking in manufacturing process. Therefore, this finding is necessary to develop effectiveness of benchmarking practice in manufacturing industry. Implementing benchmarking is one of the ways to create a sense of urgency by telling them where are, how good they have to be, and what have to do to get there.
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Introduction

The American Productivity and Quality Centre (1993) define benchmarking as the processes from organizations anywhere in the world to help other organizations to improve performance. According to Gani (2004) benchmarking is about establishing company’s objectives using practices of best in class, and as such is an effective performance management instrument. These characteristics need proper communication on the objectives and success of implementation of a benchmarking system relies on employees performing with the view of meeting those objectives. In the late 1990s, research based on case study in USA have been reported that all fortune 500 companies were using benchmarking on a regular time basis (Kumar & Chandra, 2001). 
Today, Benchmarking's popularity has grown. The company has been suggested the important to benchmark the best industrial practice. The ProLogis is world's largest developer in Europe properties sector. The company leases it is industrial facilities to 4,900 customers, including manufacturers, retailers, transportation companies, third party logistics providers and other enterprises with large-scale distribution needs. Leonard Sahling, first vice president of research for ProLogis has reported that benchmarking can lead to significant increases in supply-chain efficiency. Companies that benchmark the performance of their supply chains against other peers in the industry performance typically cut nearly $80 million within the first year. He added, the best performers in this area are spending far less on logistics than the median, while their logistics performances are much better than the median. In short, effective benchmarking can provide a huge competitive advantage in the market place (ElAmin, 2007).
Brah et al. (1999) study revealed that the success of benchmarking was measured by the extent to which practitioners of benchmarking have attained their objectives, justified costs by the benefits attained from benchmarking and their perception of the overall success of the process. They also exposed that the achievement of the benefits of benchmarking are significant and among the respondent indicate the existence of other means of improving their operations such  as TQM, reengineering, ISO certification, strategic planning, etc. In order to benchmark effectively, a company needs a strong strategic focus and some flexibility in achieving management's goals. To effectively implementing benchmarking, adequate planning, training, and open interdepartmental communication needed. Developing and using measures helps to identify the current performance and monitor the direction of changes over a period. Measures identified during the planning stage of benchmarking may also help to determine the magnitude of the performance gaps and select what is to be benchmarked (Vaziri, 1992; Karlof & Ostblom, 1993). 
However, a poorly executed benchmarking exercise will result in a waste of financial and human resources as well as time. Ineffectively executed benchmarking projects may have tarnished an organization’s image (Elmuti & Kathawala, 1998). As highlighted in the earlier section, there were best practices, which would affect the effectiveness of benchmarking. Unfortunately, literatures that directly addressed the best practices of benchmarking effectiveness are lacking. Hence, literature review is focused on other related field such as TQM and quality related areas, in order to uncover the underlying best practices. In order to understand the best benchmarking practice, this paper sets out to prove that some factors used to measure the best benchmarking in manufacturing process. The objective of this paper is to examine manufacturing process factor that contribute to the effectiveness of benchmarking in Indonesian manufacturing industries. 
This paper contributes by expanding benchmarking literature, as a result of exploring the factors has contribute best practice in benchmarking manufacturing process in Indonesia. The remainder of this paper is outlined as follows: First, we present Indonesian manufacturing profile. After that provided benchmarking literature review to build a theoretical framework that we argue is a useful perspective on benchmarking practice. In the following section the methodology is presented. In the fourth section, we suggest best benchmarking practice in manufacturing process need to address. In the concluding section we, discuss the implications of our study, for the industry and for future research.
Indonesian manufacturing Industries

According to Stuivenwold and Timmer (2003), Indonesian manufacturing industries were relying on the national account basis for their benchmark such as in the food, textile, wearing apparel and leather branches (relatively) that dominate Indonesian industrial structure. Indonesian relative performance is well below the other countries. A relatively modern sector such as transport equipment, which is dominate by large-scale foreign investors, also exists side by side with a small-scale handicraft sector such as furniture. In addition, Indonesia is often describe as one of the East Asian success stories, which transformed from a stagnant, primary sector dominated economy to one where manufacturing has come to play a leading role, both domestically as well as in export markets (Fane, 1999). 
The structure of Indonesian manufacturing industries is dominated by food, beverage and tobacco products sectors, textile, wearing apparel and leather products sectors, and chemical, plastic and petroleum products. The value added of these three sectors accounted for more than percent of the total value added of manufacturing in 2001. Among these three sectors, food sector has dominated manufacturing since 1998. The value added of this sector from 1998 to 2001 to total manufacturing has been the largest among all sectors, namely more than percent. The second largest contributor was textile sector. The share of this sector to total manufacturing value added was 17.4 percent in 1998 and has slightly decreased to 15.5 percent in 2001. Meanwhile, chemical sector was recorded as the third largest contributor to total manufacturing value added, and accounted for 14.62 percent and 13.2 percent of total manufacturing value added in 2000 and 2001, respectively (Margono & Sharma, 2006).

Benchmarking 

A review of benchmarking literature shows that many of the benchmarking methodologies perform the same functions as performance gap analysis (Karlof & Ostblom 1993). The rule is firstly to identify performance gaps with respect to production and consumption within the organization and then to develop methods to close them. The gap between internal and external practices reveals what changes, if any, are necessary. This feature differentiates the benchmarking approach from comparison research and competitive analysis (Walleck, O'Halloran & Leader 1991). Some researchers make the mistake of believing that every comparison survey is a form of benchmarking. Competitive analysis looks at product or service comparisons, but benchmarking goes beyond just comparison and looks at the assessment of operating and management skills producing these products and services. The other difference is that competitive analysis only looks at characteristics of those in the same geographic area of competition whilst benchmarking seeks to find the best practices regardless of location. Here is an overview of a simple approach that recommends to any small organization thinking about benchmarking: 
1. Assess: Before anything else, company carry out some form of self-assessment - an evaluation of the strengths and weaknesses of business practices and outcomes. Company may be able to find a simple online questionnaire-driven assessment that suits company needs, or company may want to involve members of staff. An attempt must be made to understand the internal processes of the organization better and to identify the neediest areas of the organization. Try to cover all the key areas of the organization such as Leadership, Strategic Planning, Customer and Market Focus, Measurement, Analysis and Knowledge Management, Human Resources, Process Management, and Business Results. 
2. Resource: The next step should be to think hard about how much resource can be committed to the activity if momentum is to be maintained throughout the project. This way an appropriate scope can be agreed up front. 
3. Prioritize: A good idea is to choose an area that needs a lot of improvement and that is likely to bring at least a small positive result even from the fact that there is a deliberate focus on improving and understanding the area. This way with a minimum assured small win under the belt everyone can feel good about moving on or up scaling the project and staying ‘on-board’. 
4. Measure and compare: Begin measuring the performance of company key processes and areas prioritized for improvement. Compare the performance of company key processes against each other using similar measures, or even better, compare company performance against the processes of other, preferably high- performing organizations. Identify the highest performer(s) and the gaps between company and them. 
5. Research (desktop as a start): Find out what these high-performers do that makes them so good – what techniques do they use? 
6. Implement: Where appropriate (and more research or training may be required here) adapt the techniques or practices if necessary, and where feasible, implement them in organization. 
7. Measure and calibrate: measure the change in performance of the area being improved, and recalibrate company gap analysis. Start the process again or move on to a new area.
Benchmarking Reasons and Benefits
Companies benchmark for many reasons. According to McNair and Kathleen (1997), the reasons can be broad (increasing productivity) or specific (improving an individual design).
a. Performance assessment tool: Benchmarking defined as the process of identifying and learning from the best practices in the world. By identifying the best practices, organizations know where they stand in relation to other companies. It is an ideal way to learn from more companies that are successful. The other companies can point out problem areas and provide possible solutions. Benchmarking allows organizations to better understand their administrative operations, and targets areas for improvement. In addition, benchmarking can eliminate waste and improve a company's market share.
b. Continuous improvement tool: Benchmarking is increasing in popularity as a tool for continuous improvement. Organizations that faithfully use benchmarking strategies achieve a cost savings of 30 to 40 percent or more. Benchmarking establishes methods of measuring each area's units of output and costs. In addition, benchmarking supports the process of budgeting, strategic planning, and capital planning.
c. Enhanced performance tool: Benchmarking also allows companies to learn new and innovative approaches to issues facing management, and provides a basis for training. Benchmarking improves performance by setting achievable goals.
d. Strategic tool: Leapfrogging competition is another reason to use benchmarking as a strategic tool. A company's competitors may be stuck in the same rut. With benchmarking, it is possible to get a jump on competitors by using newfound strategies.
e. Enhanced learning tool: Another reason to benchmark is to overcome disbelief and to enhance learning. For example, hearing about another company's successful processes and how they work helps employees believe there is a better way to compete.
f. Growth potential tool: Benchmarking may cause a needed change in the organization's culture. After a period in the industry, an organization may become too practiced at searching inside the company for growth. The company would be better off looking outside for growth potential. An outward-looking company tends to be a future-oriented company - usually leading to an enhanced organization with increased profits.
g. Job satisfaction tool: Benchmarking is growing and changing so rapidly, benchmarkers have banded together and developed how-to networks to share methods, successes, and failures with each other. The process has successfully produced a high degree of job satisfaction and learning. Benchmarking is a systematic and rigorous examination of a company's product, service, or work processes, measured against organizations recognized as the best.
h. Total quality management tool: Benchmarking is an ingredient in any total quality management movement. Firms that want to know why or how another firm does better than theirs follow the benchmarking concept. Its use is accelerating among U.S. firms that have adopted the TQM philosophy.
Effectiveness of Benchmarking
In order to benchmark effectively, a company needs a strong strategic focus and some flexibility in achieving management's goals. To effectively implementing benchmarking, adequate planning, training, and open interdepartmental communication needed. Developing and using measures helps to identify the current performance and monitor the direction of changes over a period. Measures identified during the planning stage of benchmarking may also help to determine the magnitude of the performance gaps and select what is to be benchmarked (Vaziri, 1992; Karlof & Ostblom, 1993).
Manufacturing Process

The context of manufacturing factors has an impact on its benchmarking effectiveness that can be separated into other factors. The following sub-sections provide a literature review of these factors:

Complexity

The complexity refers to the number of levels and types of interactions present in the system that related to numerousness and variety of sub-system within the system (Scuricini, 1998, as cited in Milgate, 2000). Meanwhile, best practices that are more complex and radical are harder to implement, because the knowledge associated with them is dispersed across many individual, routines, and techniques. The perceived complexity of the innovation was found to be significant negative factor in innovation implementation and knowledge transfer in most studies (Rogers, 1993; Simonin, 1999; Tornatzky & Klein, 1992; Verhoef & Langerak, 2001), but not in all (Beatty et al, 2001).

Besides that, complexity also can be defines as the degree of difficulty in understanding an innovation (Beatty et al., 2001). Based on research that conduct by introducing new technology it can be easily intimidating an organizational employee, particularly if they are needs to change their existing business practice or acquire new skill. In addition, the implementation means that the organization must integrate with telecommunication and network application. The complexity of organizational is also related to firm size (Ahmad & Schroeder, 2001). As the number layers, division or department increase, the interactions among the members in the organizational become complex. This is important to smooth the interactions between different functional areas, and can include increased information sharing and common performance metrics. In the other hand, Complexity of innovation creates greater uncertainty for successful implementation (Cooper and Zmud, 1990). For example, Jaikumar (1986) found that complex manufacturing processes are difficult to implement. Faria et al. (2002) reported that Numerically Controlled (NC) Machines adopted more than Computer Numerically Controlled (CNC) Machines, because NC machines were technologically less sophisticated. On the other hand, Meyer and Goes (1988) found that an innovation was more likely to be assimilates into hospitals when it was complex. 

Compatibility

Compatibility is the degree to which an innovation is perceived a being consistent with the existing values, needs, and past experience of potential adopters (Rogers, 1983). In evaluating best practices, one of the key issues to examine is whether the practices will actually work in the adopting organizations (Andersen & Pettersen, 1996; Davies & Kochhar, 2000; Zairi & Ahmed, 1999). Compatible best practices have a higher chance of survival than the ones, which are not compatible. Compatibility has also found to have a positive significant relationship with innovation implementation (Rogers, 1983; Tornatzky & Klein, 1982; Verhoef & Langerak, 2001). According to Ketokivi and Schroeder (2004), most manufacturing practices depend on each other in a manufacturing environment. And, these practices must be consistent with each other workplace culture for the success of the entire manufacturing system (Davies & Kochhar, 2000; Fullerton & McWatters, 2001; Rogers, 1983).

Flexibility

Early work by Skinner (1969) identifies that flexibility as one of four manufacturing objectives, with other objectives comprising of production costs, delivery, and quality. In addition, more recent research considers flexibility as a competitive priority that must considered alongside other such priorities, specifically production and distribution cost, quality, and delivery dependability, and delivery speed (Davies and Kochhar, 2002; Dangayach & Desmukh, 2001; Cox, 1989; Schroeder et al., 1989; Gerwin, 1987; Wheelwright, 1984). Barad and Sipper (1998) describe flexibility as the ability of manufacturing system to cope with environmental uncertainties. While, Slack (1998) first discussed flexibility in term of management objective and stated that due to its multidimensional definition there was no single measure of flexibility. According to Narasimhan and Das (1999), new product flexibility is defined as capability of a company to design, prototype and produce new product to meet stringent time and cost constraint. Meanwhile, volume flexibility is the capability of the system to respond to the volume fluctuations and expand productions on shorts notice beyond normal installed capacity (Narasimhan & Das, 1999).
The research model has been set in Figure 1 to identify manufacturing process factors which are used to influence benchmarking effectiveness among manufacturing industries. Based on the research model, the following hypotheses are drawn:

H1
:
The benchmarking effectiveness is influenced by manufacturing factors

H1a
:
The benchmarking effectiveness is influenced by complexity

H1b
:
The benchmarking effectiveness is influenced by compatibility

H1c
:
The benchmarking effectiveness is influenced by flexibility

Figure 1
Research Model





Methodology
The data used in this study is manufacturing plant. The population of the study covers randomly selected from all type of manufacturing companies in Surabaya, Indonesia that registered with Badan Pengelola Industri Strategik (BPIS) such as textile products companies, auto part and supplies, and home appliances companies with a total of 384 companies. From total of population the sample of 250 were selected based on few reasons such as, the location of premises which able to access and time constraints. Therefore, the samples randomly selected based on the companies that have proper address and business type accordingly from companies within the Surabaya Industrial Zone. Data collection carried out in the state of East Java across all districts in Surabaya out of the total population of manufacturing companies that registered with (BPIS). Before collecting the data, the questionnaire has been translated from English to Bahasa Indonesia. The translation process has been done by an English expert to ensure the accuracy of original meaning. The purpose of translation is to assist the respondents who are using Bahasa Indonesia as the medium of interaction. An organization of manufacturing used as the unit of analysis due to the aim of the study, which is to investigate the influential factors that affect benchmarking effectiveness.
Data collection was randomly collected based on mail and personally observation at manufacturing companies that registered with (BPIS). Since a broad array of benchmarking practices was targeted, the data were obtained from the production manager and targeted as a person who would the most knowledge of best practice and influence towards the benchmarking effectiveness. In order to obtain sufficient sample for analysis, a total of 250 questionnaires were sent to representative of the registered company which is either the quality manager or production manager and whoever involved in benchmarking process in companies. The feedback from the respondent was 155 with response rate of 51.67%. 
Questionnaire was develops on consideration of the example from previous literatures. A 5-point Likert Scale was used to measure the level of perceptions of the respondent towards the effectiveness of benchmarking practice. The questionnaire for manufacturing factors developed based on Beaty et al. (2001); Verheof & Langgerak (2001) as well as Benchmarking Effectiveness (McNair & Kathleen, 1992; Anthony, 2003; Beaty et al,. 2001; Verheof & Langgerak, 2001)
Result
From the respondent profile, researcher found that majority respondent working with the company from 6 to 10 years with 51.6 percent and there are no respondent workings with the company above 15 years. The type of business can further divide the profile of the respondents, 43.9 percent of the respondents are working in food and beverages Company, while industrial and engineering Company made up 20.6 percent and the nine percent are currently respondents that work in electric and electronic companies. 
Table 2
Result of the Factor Analysis, Reliability, Standard Deviation and Mean for Manufacturing Process Factors

	
	
	Component
	α
	Std. Dev
	

	
	Compatibility (CB)
	CB
	CP
	FX
	.93
	.94
	3.5

	6
	The practice is suited well with company
	.922
	.152
	.138
	
	
	

	4
	The practice will cause many problems in company
	.911
	.145
	.127
	
	
	

	1
	The practice requires changes in company operating procedures
	.864
	.171
	.153
	
	
	

	3
	The practice require few adaptation in company business
	.830
	.127
	.122
	
	
	

	2
	The practice will be disruptive to company work environment
	.805
	.091
	.143
	
	
	

	5
	The practice is compatible  with all aspect in the company business
	.746
	.136
	.215
	
	
	

	
	Complexity (CP)
	
	
	
	.94
	.92
	3.6

	3
	The technology is new in the industry
	.102
	.917
	.094
	
	
	

	6
	The parts are customized for the product
	.149
	.912
	.213
	
	
	

	1
	The parts that used to produce the product is common
	.131
	.889
	.054
	
	
	

	5
	The product are cannot reworked
	.142
	.842
	.253
	
	
	

	4
	The production process is highly automated
	.116
	.787
	.081
	
	
	

	2
	The rework process is very simple
	.160
	.680
	.125
	
	
	

	
	Flexibility (FX)*
	
	
	
	.91
	.87
	3.9

	6
	The company is able adapt to a changing market environment
	.186
	.213
	.874
	
	
	

	2
	The company is able to increase system capacity easily
	.191
	.112
	.866
	
	
	

	3
	The company is able to introduce new product faster than competitors
	.197
	.133
	.818
	
	
	

	4
	The company is able to accommodate minor change in product design quickly
	.186
	.072
	.806
	
	
	

	1
	The company is able to vary the production volume quickly
	.044
	.171
	.764
	
	
	

	
	Eigenvalue
	7.222
	3.058
	2.473
	
	
	

	
	Percentage Variance (75.01%)
	42.485
	17.986
	14.544
	
	
	


Note: * Flexibility 5 will not be used in further analysis due to low loading and high cross loading. Underline loadings indicate the inclusion of that item in the factor

Company ownership structures mostly are Indonesian companies with 47.1 percent and followed by Joint Venture companies with 27.1 percent and Multinational companies with 25.8 percent. More than 150 people made up the majority approximate number of employee with 63.2 percent and follow by 100 to 150 people with 36.8 percent. From the analysis, percent majority respondents works with the company that been operating since 11 to 15 years.
Factor analysis was then performed to check if there is any multicollinearity between variables or inter-relationship principal component. Varimax rotation method was use to determine any underlying component for each variable.  All the items in the questionnaire will be group into the several components with Eigen values greater than 1.0. The anti-image correlation measure sampling adequacy used to identify and interpret factors where each item should load 0.50 or greater on one factor and 0.35 or lower on the other factor (Igbaria et al., 1995). 

The factor analysis was conducted for independent variable of manufacturing process, which consists of three dimensions in each variable namely, Complexity, Compatibility and Flexibility. The result of the analysis is shown in Table 2. The independent variable comprises of three dimensions with total 18 items. All 18 items were subjected to varimax rotated principal components factor analysis.  One item on flexibility was dropped and will not be used in further analysis due to low loading and high cross loading. After extracting with criterion of eigenvalue-greater-than-one, three factors solution, which explained 83.65% of variance, was derived. As mentioned earlier, the retention decision of each item was based on factor loadings were greater than or equal to 0.50. The mean, reliability and standard deviation have show in Table 2. 
Hypothesis Testing 

Table 3 presents the regression analysis for manufacturing process factors of best practices on effectiveness benchmarking. The control variable added to give consistent estimates in the model one. The control variable such as length of company has been operated is probably related to dependent variable. Model 1 shows the regression analysis with the control variables, that is, length of company has been operated.  The model was significant with R² = 0.384, adjusted R² = 0.368, R² change = 0.384, and F change 23.370. It was found the control variables do contributed to the model. Model 2 displays the findings after the inclusion of the independent variables with the control variables. After statistically controlling length of company operated taken, the model improved significantly. The R² was 0.670; followed by the adjusted R² 0.654, R² change 0.286 and F change 42.355. This model provides evidence of positive and significant relationship between manufacturing process factors and company best practices on effectiveness benchmarking. The positive value of beta indicates that manufacturing process such as complexity (β = 0.534, p< 0.001) and flexibility (β = 0.434, p< 0.001) were found to be significant correlated with company best practices on effectiveness benchmarking. But compatibility (β = 0.051, p> 0.05), were found not to be significant correlated with company best practices on effectiveness benchmarking. As result hypotheses, H1a and H1c were supported while H1.b was rejected.
Table 3
Result of Regression Analysis for Manufacturing Process Factors on Effective Benchmarking

	Variable
	Model 1


[image: image1.wmf]b


	Model 2
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	Control:
	
	

	D1(<5years)
	-.367***
	-.087

	D2(6 - 10 years)
	-.266***
	.007

	D3(16 - 20 years)
	.113
	-.074

	D4 (> 21 years)
	.346***
	-.067

	Predictor (s)
	
	

	Complexity
	
	.534***

	Compatibility
	
	.051

	Flexibility
	
	.434***

	F
	23.370***
	42.552***

	R²
	.384
	.670

	Adjusted R²
	.368
	.654

	F² Change
	23.370***
	42.355***

	R² Change
	.384
	.286


Note: *p<0.05; **p<0.01; ***p<0.001
Discussions and Conclusions
Complexity is the degree of difficulty in understanding an innovation (Beatty, Shim, & Jones; 2000). The interactions among the member in the organizational also become complex. Benchmarking has its objective, its require attention to reduce the complexity. Study by Jaikumar (1986) found that complex manufacturing processes are difficult to implement. Meanwhile, the result for the effectiveness of benchmarking that influenced by complexity is significant.  This result indicates that the levels and types of interactions presents in the new system can help the member reduce the problems since the production process is highly automated and the rework process become simpler. Furthermore, in complexity it is also helps to smooth the interaction between different functional areas and can include increasing information sharing and common performance. 

Compatibility, The compatibility factors also significantly influencing the benchmarking implementation in manufacturing industries. Most manufacturing practice depends on each other in their environment. 

Based on the results in this study, the effectiveness benchmarking that influenced by compatibility has no positive impact. This is means that, there is no significant impact in effectiveness benchmarking practice because compatibility factors itself can be implemented to reduce misconception among workplace since the system is maybe can cause many problem in company and also maybe can disruptive the company environment because the system is newly implemented.  This was differ with the finding by Davies and Kochhar, (2000); Fullerton and McWatters, (2001); Rogers, (1983) that these practices should be consistent with each other workplace for the success of the entire manufacturing system

Flexibility itself can describe as the ability of manufacturing system, which can cope and handle the uncertainties of the companies. Companies should aware with the minor changes of their products or outcomes and always able to adapt the changing of market environment.  New product flexibility is a capability of company to design, prototype, and produce a new product meet the stringent time and constraint (Narasimhan & Das, 1999). The test result in this study indicates that flexibility demonstrated positive impact to effectiveness benchmarking practices. The influence here is referring to the influence by effectiveness benchmarking. Skinner (1969) proved the result that flexibility as one of four manufacturing objectives, with other objectives comprising of production costs, delivery, and quality. Besides that, recent research also consider flexibility as a competitive priority that must be alongside other such priorities, specifically production and distribution costs, quality, delivery dependability, and delivery speed ( Davies & Kochhar, 2002; Dangayach & Deshmukh, 2001; Cox, 1989; Schroeder et al., 1989; Gerwin, 1987; Wheelwright, 1984). In this study we conclude that benchmarking requires feedback and participation from all levels of an organization. Managers implement the process and train employees to know and understand the process. In order to benchmark effectively, a company needs a strong strategic focus and some flexibility to achieve the goals set forth by management. Perhaps the most important aspects of effective implementation are adequate planning, training, and interdepartmental communication. In addition, the factors that influence the effectiveness on benchmarking in manufacturing industry were complexity and flexibility. Companies in Indonesia especially in Surabaya (capital city of East Java) must be equipped with competitive advantages to compete for survival. 
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