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Abstract 

The paper investigates the efficiency of product diversified firms within the plantation industry 
of Malaysia. Using Data Envelopment Analysis (DEA) the firms in this industry are 
investigated and ranked using the efficiency scores generated by DEA Excel Pro. The 
correlation matrix shows a relationship between the efficiency variables (input) and 
performance variables (output), where the slack analysis additionally provides improvement 
strategy which the inefficient firms can utilise to move onto the efficient frontier. Overall the 
paper establishes that over nearly 87 % of the diversified firms in the plantation industry 
operate inefficiently, hence the need to stick to the improvement strategy proposed thereof. 
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Introduction  

Diversification strategy is a predominant business strategy practiced in Malaysia and about 70% of the firms 
in Malaysia use this business strategy. Its commonality as a strategy emanates from the assertion of investors 
that, diversification as a corporate strategy adds value to firm (Claessens et al., 2001; Delbufalo et al., 2016). 
The justification for diversification strategy in Malaysia include bypassing high cost of external capital 
market, the opportunity to expand due to variety of resources, tax advantages and agency cost consideration 
(Guo, 2012). Large scale diversification in Malaysia took the centre stage in the early 1990s motivated by 
the desire by firms to expand the varieties of corporate activities (Lee et al., 2012). Corporate executives 
adopted diversification so much so that by the end of 1995, Malaysia led in the number of diversified firms 
among the seven East Asian countries (Lins & Servaes, 2002). Diversification engaged widely in Malaysia 
confirms the notion that diversification strategy increases firm performance. Contrary, finance literature 
shows inconclusive results in the relationship between diversification and firm performance (Lee et al., 
2012). One school of research show empirical evidence that diversification brings about firm discount 
(Berger & Ofek, 1995; Lamont & Polk,2002; Lang & Stulz, 1993; Servaes & Zingales, 2000) and other  
school of thought show evidence that diversification add value to firms (Guo,2011; Pandya & Rao,1998; 
Villalonga, 2001). The mixed results between diversification and firm performance bring to mind the 
question of efficiency of the firms in Malaysia, considering the fact that several other areas of finance 
(ownership, corporate governance strategy, board composition, firm characteristics etc) have been explored 
in an attempt to bridge this gap but to no avail.  

The study focuses on industrial diversification to facilitate the applicability of the internal market efficiency 
hypothesis, which holds the view that in an institutionally and financially weak environment, diversification 
adds value to firm performance. Firms that adopt industrial diversification in Malaysia therefore enjoy the 
luxury of operating in the business setting where industrial diversification is supposed to yield positive 
results, if the internal market efficiency hypothesis, indeed is applicable and sustainable. Malaysia therefore 
is positioned well for this study and also an appropriate medium for such investigation. In spite of the 
inconsistencies surrounding diversification and performance, the plantation industry of Malaysia is heavily 
diversified. The major plantation industries include oil palm industries, rubber plantation, Cocoa and timber 
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plantations. Among these plantation industries, the palm oil industry is the largest sector. The move to 
industrialise the plantation industries in Malaysia began in the early 1960s with the purpose of 
commercialising the plantation industry for high scale export especially the oil palm plantation (Rasiah and 
Shahrin, 2006). The plantation industry is therefore very important to the economic development of 
Malaysia considering the fact that oil palm alone is the second largest revenue earner to the Malaysian 
economy. The plantation industry in Malaysia is actively run by government, the private sector and private–
government partnership. For example, Permodalan Nasional Berhad, a Malaysian government entity 
responsible for the government investment has equity share in Guthrie Sime Darby Berhad, a privately 
owned plantation firm. Accordingly, the efficiency of the plantation industry has become paramount since it 
is selected as one of the target of the government in its effort to achieve the aspirations of the vision 2020. 
Following the concerns of the vision 2020 aspirations of the plantation industry, the focus of the government 
is on leveraging economies of scale and modelling efficient platform for these firms. However concerns 
have arisen in recent times regarding the efficient management of these plantation industries especially the 
government dominated plantation industries (The Star, September 30, 2003)1. The concept of trade 
liberalisation which increases the market opportunity for plantation activities further motivates the 
expansion of plantation production and offers the industry more opportunities (Selamat, 2013). Considering 
the crucial role of the plantation industry in the economic development of Malaysia, measures that promote 
efficiency of the plantation industry must be consistent to guide the policies and practices in the governance 
of the industry.  

The importance of measuring efficiency has gained dominance across nations and among industries due to 
its potential of identifying slacks that guides the recommendation of strategy for productivity enhancement. 
In Malaysia, empirical study of efficiency measure has been done in several industries. Firstly, Doaei & 
Shavazipour (2013) assess the efficiency of manufacturing industries in Malaysia using the Malmquist 
productivity index. Then again, efficiency in agriculture (Zarehan, 2013) and Banking (Suffian (2004) have 
also been assessed. Lastly, efficiency measure in developing countries (Battese & Coelli, 1995; Wadud & 
White 2000) and developed nations (Lebel & Stuard, 1998; Yin, 1998) confirms the versatility of efficiency 
measure world-wide. Meanwhile, the measure of efficiency in the diversified plantation industry has not 
gained much attention. Even though the agrarian sector of Malaysia is key to her economic development, 
there is few research in the plantation industry not forgetting the work of Abdul-Wahab & Razak (2015). 
Accordingly, this paper is motivated by the lack of research within the plantation industry of Malaysia to 
advance the study. It is different from the few studies in Malaysia because none of the studies have 
investigated the efficiency of diversified firms in the plantation industry with current data. 

The study’s contribution is threefold. Firstly, the study identifies the level of technical efficiency in the 
Malaysian plantation industry using Data Envelopment Analysis (DEA). Secondly, the study shows the 
correlation between the selected inputs and outputs of these plantation industries which consequently 
explains the link between diversification and performance. Finally, the study identifies the areas of input 
waste (inefficiencies) within the firms that require improvement and subsequently provides the requisite 
improvement strategy germane to move the inefficient firms onto the efficiency frontier. The paper is 
organised in the following manner: the next part deals with the literature review, the third part deals 
methodology followed by discussion and then conclusion. 

Theories  

Agency theory: The concept of efficiency under diversification is linked to agency theory which posits that 
management seek private benefits and consequently take up inefficient projects as long as private gains are 
guaranteed. The agency cost hypothesis explains that, managers who engage in corporate diversification 
obtain a private benefit that far exceeds their private cost. Through diversification managers gain power and 
prestige (Jensen, 1986) and as managerial compensation is linked to firm size, managers earn higher 
compensation under diversification (Jensen & Murphy, 1990). Furthermore, diversification reduces risk of 
the managers undiversified personal portfolios and by making manager specific diversification (Amihud & 
Levi, 1981). The persistence of self-centeredness by managers is the leading cause of inefficiency at the firm 
level. It follows therefore that, resources are not utilized optimally and in turn cause wastage of resources. 
Meanwhile, similar resources could be used under the efficient firm for a higher yield and higher 
                                                             
1 Star a  Newspaper in Malaysia 
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performance. Figure 1 shows a flow chart delineating efficient path from the inefficient path. Agency theory 
postulates that, higher remuneration, board monitoring and increase in the number of shareholder-manager 
participation in the firm’s operation could induce commitment of management to enhance efficiency (James 
et al., 2000).    

Insert Figure 1 here: 

Internal market efficiency hypothesis: The theory of internal market efficiency hypothesis postulates that, 
diversification is beneficial in economies where the capital market is not developed, have weak institutions 
and information failure. Consequently, firms gain internally from their capital accumulation through 
diversification (Chakrabarti et al., 2007). Malaysia shows such characteristics that support the internal 
capital market hypothesis and therefore diversified firms are expected to perform better in such economic 
environment.   

Efficiency: The concept of efficiency is an enhancement of the productivity concept in economics and 
makes use of input and output measures.  Producers are defined as efficient if they stretch input to full extent 
to yield a maximum output at a minimum cost (Greene, 1997). A broader extension of efficiency measure 
also include other variables like target achievement, quality improvement, accessibility and appropriateness 
(Worthington and Drollery, 2000). In recent times, attention of finance literature on efficiency is detailed in 
the work of Fare, Grosskopt and Lovell (1985) and (1994).  Modern work on efficiency emanates from 
Farrell (1957) who drew from the efficiency concept proposed by Debreu (1951) and Koopmans (1951). 
These chain of development of knowledge build-up defined efficiency in two categories: Technical 
efficiency and allocative efficiency which together give total efficiency or economic efficiency or overall 
efficiency (Coelli, Rao, O'Donnell, & Battese, 2005).     

Technical efficiency can be measured through an output or an input approach. Technical efficiency is 
dependent on the input-utilization of the firm and it is achievable relative to output measures. It is explained 
as the firm’s potential to advance from an observed output level to a maximum output level using the same 
amount of input. Alternatively, technical efficiency is achievable when the firm is able to advance from an 
observed input ratio to a minimum input level while maintaining similar output level (Porcelli, 2009). 
Technical efficiency is further divided into pure technical efficiency and scale efficiency. Pure technical 
efficiency measures technical efficiency using constant return to scale assumption whereas scale efficiency 
measures technical efficiency using variable return to scale assumption. Allocative efficiency is defined as 
the firm’s capability to put together an optimal mix of inputs that produce a given output taking into account 
price as measured per the standard of production unit’s goal (Porcelli, 2009). All forms of efficiency use 
input and output measures with the exception of cost efficiency and are either calculated as input or output 
oriented firm efficiency. The choice between input or output oriented approach is made depending on where 
management’s strength in the control of resources is stronger (Coelli, Rao, O'Donnell, & Battese, 2005).  An 
output oriented firm aims at maximizing output with a given set of input, in other words, a firm keeps a 
fixed input while increasing output to an optimum level. An input oriented firm focuses on decreasing input 
as much as possible while keeping output fixed (Porcelli, 2009).  

Why does efficiency matter in Malaysia?: Business units have objectives, predominantly to improve on 
firm performance and add to assets of the firm as asserted by the shareholder wealth maximisation theory. In 
order to achieve the corporate objectives, firms need to create the right plans needed, pulled together 
requisite resources and further use these resources to implement and achieve their objectives. Considering 
the fact that resources are scarce, the need to be efficient becomes a very important phenomenon.  Ability of 
firms to use the least available inputs to achieve higher outputs, in the bid to realise a given objective, 
maximizes shareholder wealth. Alam & Sickles (1998) show that, efficiency makes transaction easier and 
viable due to its inherent predictability advantage.  

Studies have buttressed the need for efficiency in the operations of the firm. Baik et al. (2013) show that 
efficiency change reflects directly the future earnings of a firm and affords firms information power to 
improve on forecasting. Similarly, Greene & Segal (2004) shows that, efficiency improves on profitability 
(return on equity) of the firms in the insurance industry.  The value of a firm and the utilisation of the firm’s 
resources have a strong positive link. Accordingly, Alam & Sickles (1998) show that, a positive relationship 
exist between technical efficiency and performance, which in turn has the potential to violate the efficient 
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market hypothesis. According to Claessens et al. (1998) the main source of inefficiency among Malaysian 
diversified firms emanate from capital misallocation within the internal capital market. The misallocation of 
resources ultimately undermines the beneficial payoffs derived from the internal capital market, a typical 
phenomenon impeding the efficiency of the Malaysian diversified firms. Empirically, further studies support 
the inefficient practices of firms by showing consistency with the results from the slack analysis in 
efficiency measure of firms in Malaysia. Sahudin et al. (2014 & 2015) show that, the construction firms in 
Malaysia were only 55.59 percent efficient which signifies that, the firms have 44.41 percent input waste in 
terms of labour, financial capital and assets in relation to their profit. Further, Radam et al. (2008) shows a 
68% efficiency in the food industry, still a slack of 38%. Meanwhile, Mansor (2000) shows that there is a 
positive relationship between efficiency and productivity growth in Malaysia and therefore, in emerging 
economies, industries need to strive to attain full efficiency to be able to survive in the global competitive 
market.   

Firm Performance: Firm performance, though very important measurement tool for corporate appraisal, 
yet a terminology that poses much difficulty in the precision of its definition, a challenge facing academic 
writing in strategic financial management (Crook, Ketchen, Combs, & Todd, 2008). The inconsistency 
surrounding the precision and dimensionality of the terminology ‘performance’ has resulted in porches of 
definitions created contextually regarding its function in a particular scholarly work (Porcelli, 2009). In 
several instances the definition is operationalized in an academic writing considering the objectives and the 
measurement proxies intended to be used to measure performance (Lumpkin & Dess, 1996).  Nevertheless 
this paper explains performance considering the demands of the stakeholders of the firm (investors, 
customers, employees, government and the society) the basis that forms the stakeholder theory. This 
approach is adopted because the definition allows for the inclusion of financial measurement proxies 
(profitability margin, return on equity etc) (Venkatraman & Ramanujan, 1986; Crook, Ketchen, Combs, & 
Todd, 2008). Generally, a performing firm is defined as the firm that meets the needs of the stakeholders of 
the firm (Porcelli, 2009).  Dwelling on the focus of this paper and the tenets of corporate finance shareholder 
wealth maximization concept, a performing firm is defined as the firm that meets the expectation of the 
investors (shareholder), maximizing financial returns that satisfy the shareholders interest (Chakravarty, 
1986). The performance type under consideration is not social performance but financial performance of the 
firm and it is demonstrated by any of these: an increased profitability, increased growth, increased return on 
asset and increased market value of shares (Cho & Pucik, 2005).  

Diversification: Diversification is defined as the variety of products that an establishment is able to furnish 
the existing market with.  Diversification covers an expansion of the varieties of activities in which the firm 
engages in their production (Ramanujam & Varadarajan, 1989) and covers a firm’s expansion into new 
business activity or a variety of product lines (Tevfik, 2008). In recent times, the definition addresses current 
challenges in a multi-dimensional phenomenon. It describes diversification as a strategy by corporate bodies 
to minimize entire firm risk and to foster growth expansion in business through investment which aims at 
new products and services, taking account of geographic markets and other segments of the industry (Booz, 
1985). The two forms of diversification are international and product diversification. International 
diversification covers the company’s extension of its business beyond the frontiers of its geographical 
confines and markets. A firm’s degree of international diversification depends on the number of markets that 
it operates, as well as their significance to the firm (Hitt, Hoskisson & Kim, 1997). Product diversification 
explains the firm’s activity in the production of more than one kind of product (Hitt et al., 2007). This study 
however focuses on product diversification of the plantation industry.  

Development Trends in the Plantation Industry: The growth of the Malaysian plantation industry is 
largely associated with trade partners around the world who serve as the major buyers of the plantation 
products. Firms that have diversified into the plantation industry have envisaged the chronic shortage of the 
plantation products considering the growing population and the economic growth around the world. The 
palm plantation is a promising industry that serves the increasing demand for oil and fats and further supply 
the extreme demand for bio fuel across the European markets (Tan Sri, 2009). Considering the potentials of 
the plantation industry, it is germane to ensure that measures that improve efficiency are strictly followed to 
ensure that wastage is avoided. This will enhance productivity to meet the growing demand of the plantation 
products within Malaysia and beyond. Palm oil industry is most efficient of the entire oilseed crop in the 
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world. It produces ten times more oil per hectare of land compared to the other oil seeds. The efficient 
producer is therefore likely to produce eight tons of oil per hectare of land2.  

Insert figure 2 here 

Natural rubber cultivation has witnessed changes in growth by traditional producers and emergence of new 
enterprises in the last decade. Consequently, this has spurred the competitiveness of the Malaysian natural 
rubber industry. The Industrial Master Plan (IMP) emphasizes research and development in the upper, 
middle and lower stream of the rubber industry. The research has motivated a surge in the competitive 
terrain of the rubber industry. Consequently, the rubber industry shows a boost in productivity and export 
volume. In 1990 export of rubber added RM 1.87 Billion in revenue to the Malaysian economy (Malaysian 
Rubber board, 2015).  

Table 1: Malaysia’s Natural Rubber Production in (Tonnes)  

 

 

 

 

 

 

 

 

 

Source: Department of Statistics Malaysia (DOSM) 

The cocoa plantation has attracted revenue to the economy of Malaysia considering its export earnings. The 
production output of this industry between 2010 and 2014 has recorded a decreasing trend, a clear 
manifestation of low productivity in the industry. The decreasing trend ignites the motivation for efficiency 
of the plantation industry to be investigated. The government of Malaysia has made conscious effort at 
motivating participation and increased productivity in this area. The development of the industry involves 
new cocoa plantings and incentives which covers land clearing, cost of budded seedlings and establishment 
of shade trees, fertilizer inputs, agrochemical inputs, agriculture field accessories and training programmes 
(Lee & Ramle, 2015). Considering the incentives provided, it is expected that production takes an increasing 
trend not a downward trend. 

Table 2: Trend of Activity in the Cocoa Industry 

Year 

Cultivated 
Area of 
Land 

Production 
in Tons 

Cocoa 
prices 
RM/Ton Export(RM'000)  

2010 20,083 15,654 8,466 
         
4,189,465.00  

2011 20,848 4,605 8,081 
         
4,215,435.00  

2012 11,748 3,645 6,511 
         
3,690,221.00  

2013 12,728 2,809 6,314 
         
3,625,151.00  

2014 16,127 2,000 8,500          
                                                             
2 Oil world (2013) www.simeDarby.com 

Year  Dry  Latex   Total 
2000  774,248  153,360  927,608  
2001  761,594  120,473  882,067  
2002  775,334  114,498  889,832  
2003  854,619  131,028  985,647  
2004  960,841  207,894  1,168,735  
2005  935,529  190,494  1,126,023  
2006  1,073,698  209,934  1,283,632  
2007  1,023,190  176,363  1,199,553  
2008  918,656  153,709  1,072,365  
2009  746,106  110,913  857,019  
2010  846,813  92,428  939,241  
2011  916,270  79,940  996,210  
2012  846,813  75,985  922,798  
2013  753,472  72,949  826,421  
2014  598,608  70,005  668,613  
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4,516,850.00  
Source: Malaysian Cocoa Industry 

Malaysia is among the leading countries with the largest area of certified tropical forest in the world, with a 
total area of 5.79 mil. ha. By virtue of this natural endowment of forest, Malaysia is well grounded in the 
timber industry supplying timber products to different countries including Australia, United States and parts 
of Europe. The industry provides employment to about 104,000 workers and it is expected to contribute 
about RM 53 billion in revenue to the Malaysian economy by 2020. The national Timber Industry Policy 
(NATIP) aims at adding value to the timber products to enhance quality, a recipe to survive in the 
competitive major markets around the world (Zubaida et al., 2014). Efficiency is needed in the timber 
industry as the industries trade mostly in the international markets where competition is keen and requires 
efficiency to maintain competitive advantage. Then again, the substantial commitment of the government 
into the industry in terms of human capital, training and technology, market promotion and funding, there is 
the need for efficiency of the firms in this industry to be evaluated to dissuade misappropriation.  

Methodology 

Firm efficiency is measured using the Charnes, Cooper and Rhodes model known as the CCR MODEL 
proposed in 19978 (Charnes, Cooper, & Rhodes, 1978). Since 2004 the use of DEA by researchers has been 
on the ascendency and it is used almost every day within the year (Doaei & Shavazipour, 2013). The CCR 
model allows for multiple inputs and outputs, differentiates efficient units from inefficient units, detects 
defects that are not detected by other efficiency techniques and devises an efficiency score relative to other 
production units. In this paper, 29 diversified firms in Malaysia are investigated using DEA Excel Pro to 
analyze their efficiency. Constant return to scale approach is adopted for the efficiency measure. Efficiency 
of each Decision Making Unit (DMU) is calculated once (separately) and requires n optimizations where 
each optimization represents a DMUj to be measured. For instance, if  there are n DMUs (DMUj: 
j=1,2…….n) that utilizes m inputs (Xij: i= 1,2,3………m) to give an output s (yrj: r=1,2,3………s), the 
CCR model ascribes a formula for calculating efficiency under such condition and this forms the first model 
of the efficiency analysis in this paper. 
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The constraints confound the ratio of each ‘virtual input’ and ‘virtual output’ such that the optimization 
score must not exceed 1 for every decision making unit (DMU). The optimal objective value therefore is at 
most 1. The main objective of the fractional model is to enable us attain the input and the output weights that 
optimize the DMU to be evaluated. The fractional model above is typically not used to calculate the actual 
efficiency score. This is due to the non–convex and the non–linear properties inherent in it. Charnes and 
Cooper (1962) recommended a transformational model which converts the above model (1) into a linear 
program. The linear program is equivalent to the fractional program and this is formulated in model (2) 
below: 

Max
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Where  ijx = input DMU, ijy = output of the DMU. 

   iv = input weight of DMU, ru = output weight of DMU 
 
The CCR is efficient if the optimization ratio is 1 and the slack is zero else CCR is inefficient. Alternatively, 
CCR is inefficient when efficiency score is less than 1 and the slack greater than 0. The CCR model 
approach is either measured using input oriented or output oriented approach.  The CCR model is measured 
using the Constant return to scale assumption. Malhotra (2009) asserts that output oriented version is 
adopted when management have little control over input source. Conversely, if output is solely a product of 
managerial capability then input base approach becomes convenient. Input base approach is geared at 
minimizing inputs while maintaining the same level outputs (Nikoomaram & Mahmoodi, 2010). Pure 
technical efficiency is used for the efficiency measure in this research. With technical efficiency approach 
the paper focuses on decreasing input level given a set of output. The research uses an input oriented option 
and efficiency is defined as the extent to which the inputs are minimized to the lowest extent given an output 
level (Selamat & Nasir, 2013) 

The input oriented model takes the format below: 

min*   
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The Input and the Output Selection: DEA efficiency measurement uses input(s) and output(s) of firms to 
investigate the efficiency of firms and as such selection of inputs and outputs is fundamental to the 

miv
sru

i

r

,.........2,10
.,.........2,10






 
 
Singaporean Journal of BuSineSS economicS, and management StudieS (SJBem) Vol. 5, no. 9, 2017 
 
 

43 

efficiency measure. The outputs represent the business goals while the inputs represent resources to 
accomplish the goals (Neves & Lorenco, 2009). The selected inputs are firm size, product diversification 
and capital investment. The outputs chosen are return on equity, profit margin and sales.  

INPUTS: 

 

 

 

 

 

 

 

 

 

 

OUTPUTS 

 

EquityTotal
incomeNetEQUITYONRETURN   

Sales
incomenetMARGINPROFIT   

 

pricesalessoldUnitsREVENUESALES *  

Data envelopment analysis is unique in its capability to suggest improvement strategy for the inefficient 
firms to reach the efficiency frontier. Cooper et al. (2006) proposes slack analysis for evaluating the 
inefficient firms in relation to the efficient firms. This analysis shows how much of an input to be reduced or 
the output needed to be increased in order to reach the efficiency frontier. The slack based measure (SBM) 
follows that the DMU (xo, yo) improves and become efficient by reducing input excess and augmenting the 
output lapse. In the SBM of an inefficient DMU (xo, yo) the following expression is applied in the 
computation of the slack: 
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  *s  Represents input excess, *s represents output shortfall. (4) 

Input and Output Measure of Slack Based Analysis 
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Results and Discussion 

Summary of Descriptive Statistics: The graph in Figure 3 represents snapshot of the efficiency pattern of the 
plantation industry in Malaysia. Four firms are efficient and two firms are near efficiency as they fall 
between 0.9 and 1. The rest of the firms show inefficiency below 0.9 however none of the firms show 
inefficiency below 0.2 score. 

Insert figure 3 here 

Table 3 describes the summary statistics for the sample firms (29) within the plantation industry. The table 
shows max value of 1 which is the optimisation value of an efficient firm and the minimum value of 
0.205209 which shows the least efficient firm in the sample. 

Table 3: Overall Summary Statistics for the 29 Firms in Plantation Industry.     

No. of DMUs Mean Std. Dev Max min  

         29 0.603758 0.260029 1 0.205209 

 

Table 4 shows the summary statistics of the selected variables used in the efficiency measurement. The 
variables are size, product diversification and capital expenditure which form the inputs variables. Return on 
equity, profit margin and sales are the output variables.  

Table 4: Summary Statistics of Input and Output Variables    Used in the Measure of Efficiency  

  Size Prod.Div Capex 
ret on 
equity  

prof 
Margin sales   

Max 15287800 54.69 1022167 34.14 97.75 31123.41 

Min 156057 14 229 -8.45 -7.33 97.81 

Average 3019612 18.02724 173749.3 6.299655 18.89138 3541.545 

SD 4147489 16.58094 286121.7 7.248327 18.5187 6946.784   
 

Table 5 shows summary statistics of efficiency scores of the selected DMUs with details of the strength of 
each variable in the efficiency measurement of each decision making unit. The score of 1 shows an efficient 
firm whereas scores less than 1 represent  inefficient firms. The efficient firms show no value under the 
inputs and the output columns signifying that there are no adjustments to be made for any improvement and 
such firms are efficient. Conversely, the inefficient firms show values under the inputs (excess) and the 
outputs (shortage) column signifying that there are improvements to be made and that such firms are 
inefficient. Following the recommended improvement strategy produces the right input and output mix to 
attain efficiency and to clear all excesses and shortages.   

Table5:  Efficiency score and the slack positions of firms 

    
 
Efficiency  Excess Excess Excess Shortage Shortage Shortage   

DMUs DMU Score Size Pd diver Capex ret on equity  prof Margin Sales 

      S-(1) S-(2) S-(3) S+(1) S+(2) S+(3)   
BATU KAWAN 
BERHAD 1 0.27 0 7.43 137874.28 9.57 40.41 0.00 
BLD PLANTATION 
BHD  2 0.34 0 10.20 0.00 0.00 14.09 0.00 

CHIN TECK PLANT 3 1.00 0 0.00 0.00 0.00 0.00 0.00 
FAR EAST HOLDINGS 4 0.71 0 0.00 106.76 0.00 22.37 129.40 

GENTING PLANT 5 0.70 0 13.86 133061.63 11.04 22.48 0.00 
GOLDEN LAND BHD 6 0.23 0 4.01 0.00 0.00 8.56 0.00 

GOPENG BERHAD 7 0.60 0 0.02 0.00 0.97 0.00 0.00 
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HARN LEN CORP BHD  8 0.57 0 6.67 16206.09 1.12 0.00 0.00 

HAP SENG PLAN 9 0.66 0 0.00 16784.55 6.69 42.61 0.00 
IJM PLANTATION 
BHD 10 0.67 0 20.64 51847.70 1.88 0.00 0.00 
IOI CORP BHD 11 0.96 0 52.03 252508.18 46.51 145.76 0.00 
KUALA LUMP 
KEPONG 12 0.88 0 23.00 441305.51 49.26 124.95 0.00 
KLUANG RUBBER CO 13 0.48 0 0.00 0.00 1.19 65.86 0.00 

KIM LOONG RES 14 1.00 0 0.00 0.00 0.00 0.00 0.00 
KRETAM HOLD BHD 15 0.35 0 4.50 1222.84 1.15 2.38 0.00 
KULIM MALAYSIA 
BHD 16 0.23 0 4.00 40372.10 7.48 11.36 0.00 

KWANTAS CORP BHD 17 0.21 0 6.04 0.00 12.65 29.72 0.00 
MHC PLANT BHD 18 0.24 0 2.40 0.00 0.00 35.14 40.06 

NPC RESOURCES BHD 19 0.70 0 29.93 33644.64 0.00 0.00 178.66 
NEGRI SEMBILAN OIL 20 0.60 0 0.00 97.20 3.62 0.00 0.00 

PLS PLANT BHD  21 0.62 0 3.46 0.00 0.00 18.98 165.78 
SUNGEI BAGAN RUB  22 1.00 0 0.00 0.00 0.00 0.00 0.00 

SIN HENG CHAN 23 0.53 0 21.52 419.06 4.68 0.00 0.00 
SARAWAK OIL 
PALMS 24 0.50 0 18.07 31194.54 0.00 10.77 0.00 

SARAWAK PLANT 25 0.99 0 0.29 0.00 0.00 39.31 68.31 
TDM BERHAD  26 0.31 0 7.04 30482.28 0.00 0.00 0.00 

TSH RES BERHAD  27 0.60 0 24.31 110020.84 0.00 6.12 0.00 
UNITED MALAC BHD  28 0.55 0 0.00 16055.83 4.50 20.89 0.00 
UNITED 
PLANTATIONS  29 1.00 0 0.00 0.00 0.00 0.00 0.00   

 

Table 6 shows the ranking of the selected firms within the industry as well as the reference sets. By ranking, 
the firms are arranged according to their strength in efficiency in the industry. The reference set are the best 
firm that are used as the benchmark firm for the efficiency measure. 

Table 6: Ranking of Firms by Efficiency and corresponding Reference Sets 

FIRM RANK REF. SET LAMBDA 

CHIN TECK PLANTATION 1 3 1 
KIM LOONG RESOURCES 1 14 1 

SUNGEI BAGAN RUBBER  1 22 1 
UNITED PLANTATIONS  1 29 1 

SARAWAK PLANTATION 0.99642841 14 0.752272598 
IOI CORPORATION BHD 0.95591747 29 6.261965744 

KUALA LUMPUR KEPONG 0.88388215 29 4.832544973 
FAR EAST HOLDINGS 0.70767458 3 1.487091222 

NPC RESOURCES BHD 0.70343361 14 0.622252705 
GENTING PLANTATIONS 0.70214899 29 1.656909238 

IJM PLANTATIONS BHD 0.67406935 22 0.014323709 
HAP SENG PLANTATION 0.66049555 3 2.291792689 

PLS PLANTATIONS BHD  0.62413485 14 0.568877814 
TSH RESOURCES BERHAD  0.60297399 14 0.335073702 

NEGRI SEMBILAN OIL 0.59994895 3 0.423618498 
GOPENG BERHAD 0.59622419 3 2.00E-04 
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HARN LEN CORP BHD  0.56516729 22 0.456631415 

UNITED MALACCA BHD  0.54779425 3 1.560918543 
SIN HENG CHAN 0.53035612 22 0.108630358 

SARAWAK OIL PALMS 0.50089512 14 0.221165209 
KLUANG RUBBER CO 0.48239948 3 3.36E-03 

KRETAM HOLDINGS BHD 0.35100383 29 0.182965376 
BLD PLANTATION BHD  0.33748285 3 0.449691458 

TDM BERHAD  0.30790308 14 0.102998956 
BATU KAWAN BERHAD 0.26980503 29 1.622679433 

MHC PLANTATIONS BHD 0.24362855 14 0.185606421 
GOLDEN LAND BERHAD 0.23115932 3 0.193109353 

KULIM MALAYSIA BHD 0.22885875 29 0.907937862 
KWANTAS CORP BHD 0.20520912 3 0.715932469 

 

The efficiency results in Table 6 shows that, among the diversified firms investigated, only four firms are on 
the efficiency frontier, which is an indication that, these firms though could gain from the positive 
correlations of the inputs employed in this study, yet resort to inefficient utilisation of such inputs resulting 
in wastages of resources. These firms need to adhere to efficient practices, by reducing input excesses in 
order to increase performance. 

 

Table 7 shows the correlation between variables, a medium that shows the relationship mix. Total asset 
(size) has a positive relationship with ROE and sales. This result is consistent with Pitelis (2002) who points 
out that merits of size in relation with firm performance has a significant impact. However, profit margin 
shows a negative relationship with size and this is consistent with the study of  Goddard, Tavakoli, & 
Wilson (2005) within the fishing industry. Product diversification shows positive relationship with ROE and 
sales. This result lends support to the study by lee et al. (2012) and Lins and Servaes (2002) regarding 
product diversification and performance. Even though sales correlate positively with product diversification, 
profit margin shows negative link. According to Jorgensen, Sadka & Li (2009), such link is possible when 
the firms are operating in full capacity and as such, an increase in sales output is preceded by an expansion 
of fixed asset (increase in fixed cost). The explanation by Jorgensen et al. (2009) further confirms the results 
for capital expenditure which likewise shows a negative correlation with profit margin. Meanwhile, ROE 
and sales increase with capital expenditure.  It is evident from the findings that within the Plantation industry 
product diversification add to performance of firms, a finding that supports the internal market hypothesis 
concept (Chakrabarti et al., 2007). 

One important function of the DEA is its ability to predict improvement strategy for firms to move from the 
inefficiency region to the efficiency frontier and table 8 makes analysis of selected firms in the sample firms. 
Two inefficient firms and two efficient firms are selected for this analysis for the sake of brevity. DMU 1 
and 2 are inefficient whereas DMU 14 and 22 are on the efficiency frontier. The column titled data score 

Table 7: Correlation Matrix of the Variables 

  
Total 
asset(size) 

Pd 
Diversification Capex 

Return on 
equity  Prof Margin Sales 

Total 
asset(size) 1 X X 0.642429 -0.1405587 0.866625317 

Pd Diversi X 1 X 0.3141174 -0.420162 0.424651279 

Capex X X 1 0.6023233 -0.1547259 0.822705766 

Ret on equity  0.642429 0.3141174 0.6023233 1 X X 

prof Margin -0.14056 -0.420162 -0.154726 X 1 X 

sales 0.866625 0.4246513 0.8227058 X X 1 
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shows the original input and output variables. The column heading ‘projection’ identifies the best input and 
output mix that pushes a firm to the efficiency frontier. The heading ‘difference’ is the excess input and 
shortfall in output of the efficiency variables. Firms therefore move to the efficiency frontier and become 
efficient when inputs and outputs are adjusted to fall in line with the projected values. Conversely, firms 14 
and 22 are efficient and therefore values recorded under ‘data score’ is equal to the values recorded under 
‘projection’, hence there is no value under the column titled ‘difference’. There is therefore no need for any 
adjustment since the firms already lie on the efficiency frontier.  Firms therefore strategize from the 
improvement strategy to utilise resources in a right mix to become efficient. 

Table 8: Improvement Strategy of Selected Firms 

DMU Score       

 I/O Data Projection Difference   % 

1                      0.27        

total asset       14,035,807.00    3,786,931.37  -   10,248,875.63  -73.02% 

Pd diversification                    27.77                 0.06  -               27.71  -99.77% 

Capex         1,022,167.00       137,911.53  -       884,255.47  
N -
86.51% 

ret on equity                     11.33               20.90                    9.57  84.47% 

prof Margin                      4.54               44.95                  40.41  890.05% 

sales               8,065.09          8,065.09                       -    0.00% 

2 0.337482846       

total asset         1,430,167.00       482,656.83  -947510.17 -66.25% 

Pd diversification                    31.88                 0.56  -31.32173785 -98.25% 

Capex              31,569.00         10,654.00  -20915.00402 -66.25% 

ret on equity                       4.24                 4.24  0 0.00% 

prof Margin                      1.77               15.86  14.09029916 796.06% 

sales                  757.35             757.35  0 0.00% 

14                      1.00        

total asset            752,970.00       752,970.00  0 0.00% 

Pd diversification                      7.56                 7.56  0 0.00% 

Capex              33,775.00         33,775.00  0 0.00% 

ret on equity                     11.51               11.51  0 0.00% 

prof Margin                    10.30               10.30  0 0.00% 

sales                  842.60             842.60  0 0.00% 

     

22                      1.00        

total asset            442,845.00       442,845.00  0 0.00% 

Pd diversification                         -                      -    0 0.00% 

Capex                  229.00             229.00  0 0.00% 

ret on equity                       3.42                 3.42  0 0.00% 

prof Margin                    97.75               97.75  0 0.00% 

sales                  220.89             220.89  0 0.00% 
 

Conclusion 

In this paper 29 diversified listed firms from the Bursa Malaysia are investigated regarding their efficient 
utilisation of inputs to produce a desirable output. Selected factors that are used to measure the efficiency of 
these firms include size, product diversification, capital investment, return on equity, sales and profit margin. 
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The results reveal that only four ( DMUs 3,14, 25 and 29) out of the 29 firms are efficient within the year of  
study (2015) and this represents 13.79% efficiency in the plantation industry, an indication that over 85% of 
the diversified firms in the plantation industry in Malaysia are operating below the efficiency frontier.  

The correlation among the variables reveals that there exist a negative relationship between profitability and 
these selected inputs (product diversification, size and capital investment). Size, capital investment, product 
diversification as input variables correlates positively within but show negative relationship with 
profitability. Increasing product diversification brings about increased performance which is in line with the 
finding of Doaei & Shavazipour (2013). The improvement strategy recommends that firms in this industry 
need a reduction in input utilisation to achieve efficiency. The efficiency pattern shows that there is lower 
performance in the diversified firms within the plantation industry. This is confirmed by their level of 
efficiency which shows an average waste of about 85% of their resources. Corporate managers require the 
findings put forth in this paper for efficient production decision making.  
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Appendix 

 

 Figure 1: The Efficiency flowchart 
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Source: Oil world 2013 

 

 

Figure 3: Efficiency Chart of Plantation Industry 
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