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ABSTRACT
While numerous empirical studies have been conducted in Western countries on biotechnology enterprises, little empirical research has been done in Malaysia especially in respect to the factors that contribute to the success of biotechnology small and medium enterprises (SMEs). In view of this, a study was undertaken recently in Malaysia to address this gap in the existing body of biotechnology knowledge.  This study explicitly examines enterprise strategies contributing to the success of Malaysian biotechnology SMEs and investigates the effect of external environmental factor in moderating the relationship between enterprise strategies, and enterprise success.  Using survey data obtained from 103 biotechnology SMEs in the country, this study found that enterprise linkages with other private enterprises, innovation activities and backward integration strategy have strongly influences enterprise success.  However, enterprise linkages, vertical integration strategies and innovation activities are found to have no significant impact on enterprise success when the intensity of competition is high. 
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INTRODUCTION
Biotechnology may be defined in terms of the use of biological organisms for the attainment of commercial ends (Fransman, 1991). Biotechnology business, refers to enterprises that use biological organisms, through various biotechnological techniques, to develop products for human and animal healthcare, agricultural productivity, food processing, renewable resources, industrial and environmental management (BIOTEK, 2001; National Pharmaceutical Control Bureau, 2005; Shahi, 2004).  The Malaysian Government has identified biotechnology as the next engine of growth for the country. It has been touted as one of the five core technologies that will accelerate Malaysia’s transformation into a highly industrialized nation by 2020 (Malaysia, 2001). Accordingly, Malaysia has wisely invested in biotechnology to achieve a rapid advancement in agriculture, human health and other relevant industrial sectors (BIOTEK, 2001).  The Malaysian biotechnology sector is dominated by SMEs (Biotechnology Information Centre, Malaysia, 2001). Currently, biotech SMEs are not clustered in any specific geographical location.  Most of the companies are concentrated in Kuala Lumpur and Selangor, while others are scattered across the country in places like Penang, Melaka, Johor Bahru as well as East Malaysia, in Sabah and Sarawak. 
The importance of SMEs in the development of the biotechnology sector in Malaysia suggests that an understanding of the success factors of these SMEs is crucial to the stability and health of the technology, and eventually the nation’s economy.  Despite their importance to the country’s economy and the heightened attention accorded to them of late, and notwithstanding the hefty allocation of the nation’s budget for biotechnology advancement, little empirical study has been done on biotechnology SMEs in Malaysia.  In addition, no substantial study has been conducted to explore entreprise strategies that contributed to the success of biotechnology SMEs in the country.

LITERATURE REVIEW
Enterprise Success

Financial profitability and growth are common success measures of biotechnology enterprises (e.g., Bollingtoft, Ulhoi, Madsen & Neergaard, 2003; Lynskey, 2004a; Zahra, 1996).  A recent study by Mohd. Osman (2002) on high technology-based SMEs, including biotechnology in Malaysia; employed turnover growth as a performance measure.  Taking the longer haul view, Cooper and Artz (1995) suggested that SMEs success may not be restricted to the objective measures of performance only.  Although objective performance measures are clearly important, they neglect other important goals of the enterprise (Venkatraman & Ramanujam, 1986).  Among the subjective factors related to business success are the entrepreneur's personal assessment of having demonstrated appropriate personality characteristics and managerial skills (Ibrahim & Goodman, 1986); the internal focus and belief that one has important control over business results (Brockhaus, 1980); and the personal satisfaction an entrepreneur derives from the business (Solymossy, 1998) irrespective of the financial returns involved (Cooper & Artz, 1995). 

Furthermore, subjective measures of success do not differ a great deal from objective measures (Venkatraman & Ramanujam, 1986).  Subjective measures in fact may also help to supplement the objective criteria by gauging the satisfaction of the entrepreneur on dimensions not easily captured by financial ratios (Zahra, 1996).  Therefore, the combination of both the objective and subjective indicators may well be required in order to ensure accuracy in interpreting performance (Tsai, MacMillan & Low, 1991). 
In general, most of the previous studies involving biotechnology (e.g., Deeds & Rothaermel, 2003; Folta, Cooper & Baik, 2006; Hall & Bagchi-Sen, 2002), non-biotechnology (e.g., Crick, Chaudhry & Bradshaw, 2003; Ju, Chen, Li & Lee, 2005; Lindelöf & Löfsten, 2004) and other SMEs (e.g., Harada, 2003; Hashim, Wafa & Sulaiman, 2004; Huang & Liu, 2005) recognize the full range of financial profitability, enterprise growth and non financial indices for measuring enterprise success as a whole. Good performance measurement may have to recognize the multifaceted aspect of organizational activities for achieving its activities (Galbraith & Shendel, 1983; Scherer, 1980).
Consistent with the above mentioned literature, this study will adopt both the objective and subjective measures of success. Objective measures of success refer to financial profitability and enterprise growth over a three year period, while the subjective measure of success is the entrepreneur’s satisfaction with the achievement of the enterprise.

The profitability measures will be computed by averaging the financial profitability ratios of ROA, ROE and ROS in 2004.  This study will adopt the business performance composite measure (BPCM) as the mean values of ROA, ROE and ROS (Hashim et al., 2004; Lee, 1987).   The BPCM is calculated as: 1/3 (ROE + ROS + ROA).  The average sales growth rate will be computed by averaging the percentage change in actual sales volume for a three year period (2002-2004).  The rate of change of sales growth will be computed by taking the difference between two years and divided by the earlier year, resulting in each growth measure having two figures (i.e. 2002 and 2003; and 2003 and 2004).  The average sales growth rate is derived by dividing the total sales growth rate for 2002 to 2004 by two.  Satisfaction is measured based on the entrepreneurs’ satisfaction level on their overall business performances. 

Enterprise Linkages, Internal and External Networking
Several studies have specifically addressed the use of linkages as an innovation strategy in biotechnology (Barley, Freeman & Hybels, 1992; Deeds & Hill, 1996).  Extant literature too acknowledges linkages as one of the major conduits of technology transfer within technology-based industries (e.g., Arora & Gambardella, 1994; Bruce, Leverick & Wilson, 1995).  Large and integrated technology-based enterprises have the wherewithal to involve themselves in all aspects of the innovative process: from basic research to product development, to commercialization.  For smaller and medium sized biotechnology enterprises that do not have such means, linkages with research universities and established industrial enterprises are vital.  Most biotechnology enterprises in the US are categorized as small and medium-sized enterprises (Lee & Burrill, 1996) and they often gain access to technological inputs through linkages with universities and pursue commercialization through their linkages with established pharmaceutical, agriculture or chemical companies (Oliver & Liebeskind, 1988).

The development of linkages with other enterprises, institutions or individuals can compliment an enterprise’s resources as well as substitute for lacking resources.  Collaboration can also reduce transaction costs, which are the costs of conducting economic exchanges between enterprises and across markets, by allowing the enterprise concerned to conduct economic and non-economic transactions within the enterprise rather than between enterprises.  Transaction costs require a disproportionate amount of SMEs resources (Britton, 1989) and as such, collaborations and linkages are often favored as a means of cutting down these costs (Scott, 1988). 

In order to acquire external technology, enterprises also need to strategically link themselves to universities or research institutions, other biotechnology enterprises, large industrial enterprises or other entities through collaborative agreements or to contract services from outside the firm (Powell, White,  Koput  & Owen-Smith, 2005).  Studies have shown that higher levels of R&D and technological sophistication are often positively related with higher levels of linkages (e.g., DeBresson & Amesse, 1991; Freeman, 1991).  Linkages, as an innovation strategy, allow individual enterprises lacking the specific resources or expertise to advance scientific discoveries or respond to customer needs.  However, internal capability and external linkages have been found to be complements rather than substitutes (Arora & Gambardella, 1994; Mowery, 1998; Mowery & Rosenberg, 1989).  
Lynskey (2004b), citing the study by Faulker and Senker (1995) of 60 research works involving 31 companies of three high technology areas, found that biotechnology was the only area which public sector research contributed the most significant scientific and technological inputs.  In his study of 1,384 Japanese technology-based enterprises, including 49 related to biotechnology, Lynskey found that biotechnology SMEs conducted more collaborative formal research projects with academic research institutions than non-biotechnology SMEs (2004b).  University and enterprise linkages may also transfer valuable knowledge and technologies that can generate innovative products (Burnham, 1997). These linkages may also increase an enterprise’s access to different knowledge bases that can add to the production of innovative products (Grant, 1998).  As linkages multiply, an enterprise’s absorptive capacity and competence also rise, allowing the enterprise to further exploit its knowledge by introducing new products, gain higher market share and achieve superior success (Zahra & George, 2000).  

Studies have also shown that inter-organizational collaboration among enterprises will result in the discovery of new knowledge or the enhancement and complementing of existing knowledge (Kogut, 1988).  SMEs that have tight linkages with external enterprises may gain know-how and capital as well as create an extensive network of customers and suppliers (Aldrich, 1990; Siegel, Westhead  & Wright, 2003).  Deeds and Hill (1996), who examined strategic alliances involving 132 US biotechnology enterprises in therapeutics and diagnostics, discovered that linkages provided the means for these enterprises to gain access to complementary assets.  In his study of biotechnology enterprises in Japan, Lynskey concluded that biotechnology enterprises conduct more joint research projects with other private enterprises than do non-biotechnology enterprises (2004a).  Liebeskind, Oliver, Zucker & Brewer (1996) found that biotechnology SMEs maintain more personal networks with academic researchers than non-biotechnology SMEs.  They argued that external sourcing through social networks provides biotechnology SMEs with access to unique resources, expert knowledge and critical technology.  In an earlier study, Oliver and Liebeskind (1988) confirmed the importance of interpersonal and inter-organizational linkages in biotechnology to source knowledge that will eventually lead to SMEs success.
Deeds and Hill (1996), however, cautioned that too many alliances will eventually result in negative returns.  There is evidence from their study that at some point in time diminishing returns will set in. This can be partly explained by the fact that the effectiveness with which an enterprise can select and manage alliance partners is likely to take its toll once the number of alliances increases (Deeds & Hill, 1996; Powell & Owen-Smith, 1998).  One of the major criteria considered when addressing the success or failure of a collaborative venture is partner profit or revenue.  For the biotechnology sector, profit is a long-term goal and often not realized until long after the research or product development collaborations are complete.  Revenues generated from product sales may never be realized.  To make matters worse, investors who seek shorter term returns will lose patience with the biotechnology enterprise’s long profitability cycles. This prompts the enterprises to seek alternative sources of funding (Lee & Burrill, 1996).
Competition plays an important role in determining strategic positions (Eisenhardt & Shoonhaven, 1996).  When an enterprise faces many competitors, its strategic position becomes vulnerable.  Resources are squeezed, profits are stressed and even survival is threatened (Klepper & Graddy, 1990).  Moreover, because of the many similar enterprises and products in the highly competitive markets, it is difficult to set themselves apart from the others.  In contrast, markets with fewer competitors (Porter, 1980) result in higher profits and an enhancement of survival (Carroll & Hannan, 1989).  

Linkages improve the strategic position of enterprises in competitive markets by sharing costs and risks with other enterprises.  The combined resources gained by an enterprise through linkages enable it to withstand business downturns and other setbacks, and ensure more steady and predictable resource flows (Baum & Oliver, 1991).  This buffering and cost sharing eases profit pressures, which are particularly daunting in highly competitive industries (Dunne, Roberts & Samuelson, 1988).  Furthermore, linkages give the enterprise partners the slack they need to ride out difficult times and to learn better ways to compete.
The resource-based view of the firms (RBV) suggests that the rationale for enterprise adoption of linkages is the value-creation potential of pooled firm resources.  According to this theory, a firm is equivalent to a broad set of resources that it owes.  Wernerfelt (1984, p. 172) defined resources as “those tangible and intangible assets which are tied semi-permanently to the firm.”  Because many resources are firm-specific and not perfectly mobile or imitable, firms are continuously heterogeneous in terms of their resource base.  Sustained firm resource heterogeneity, thus, becomes a possible source of competitive advantage, which leads to economic rents or above normal returns.  Eisenhardt and Shoonhoven (1996) viewed linkages as “cooperative relationships driven by a logic of strategic resources need and social resource opportunities” (p. 137).  Van de Ven (1976) noted early that the process of building inter-organizational relationships can be studied as a flow of resources among enterprises.  Thus, the RBV considers linkages as strategies used to access to other enterprise’s resources for the purpose of acquiring otherwise unavailable competitive advantages for the enterprise.  

For this study, linkages will be interpreted as linkages with universities or academic research institutions, linkages with other private enterprises, and linkages with individual researchers of the universities or academic research institutions.

Vertical Integration (Forward and Backward Integration) 
Vertical integration can be defined as the degree to which an enterprise operates vertically in multiple locations on the industry’s value chain, that is, from the producing of raw materials to the manufacturing of final products and to the retailing of these products (Wheelen & Hunger, 2004).   It extends the enterprise’s competitive scope within the same industry (Thomson & Strickland, 1996).  An enterprise is said to be vertically integrated when it makes its own supplies and/or markets its own products.  Integration into a function backward on the industry’s value chain, such as assuming a function previously provided by suppliers, is called backward integration, while integration forward on the industry’s value chain, such as assuming a function previously provided by distributors, is called forward integration.   Typically, an enterprise engages in vertical integration activities in order “to reduce costs, gain control over a scarce resource, guarantee quality of key inputs, or obtain access to potential customers” (Wheelen & Hunger, 2004, p. 139).  

Vertical integration is a crucial enterprise strategy and often represents the enterprise’s first attempt at diversification (Galbraith, 1983; Harrigan, 1984).  According to Wheelen and Hunger (2004), vertical integration will result in vertical growth in a highly attractive industry, especially when technology is predictable and markets are growing.  To further enhance its competitive position, an enterprise may engage in backward integration to minimize resource acquisition costs and inefficient operations as well as forward integration to gain more control over product marketing.  The enterprise in effect builds on its distinctive competence by expanding along the industry’s value chain to gain greater competitive advantage.  Vertical integration strategies can aim at full integration, where the enterprise engages in all stages of the industry value chain or partial integration by building positions in just some stages of the industry’s total value chain.  According to Thomson and Strickland (1996), an enterprise can accomplish vertical integration by starting its own operations in other stages in the industry’s activity chain or by acquiring other enterprises that are already performing the activities it want to bring in house.
Previous literature on strategic and industrial organization economics postulated that there are substantial benefits accruing to enterprises by embarking on vertical integration (e.g., Mahoney & Pandian, 1992).  The extent of these benefits depends on a number of factors: the type of production involved; the amount of transaction costs and specialized assets; the degree of market power at each stage of production; the separability of activities; the amount of uncertainty concerning prices and markets (Jones & Hill, 1988; Riordan & Sappington, 1987; Westfield, 1981).  These authors suggested that costs may be reduced by avoiding marketing costs, by eliminating the distortion in input costs caused by imperfect competition in the upstream market, by reducing transaction costs, by decreasing uncertainty or asymmetric information and thereby resulting in more efficient use of inputs, and by protecting propriety technology.  Vertical integration may also increase enterprise profits through higher prices by creating barriers to entry (Salop & Scheffman, 1987; Sappington, 2006), allowing price discrimination (King, 1999; Perry, 1980), reducing advertising costs (Jones & Hill, 1988), and providing the enterprise with power over buyers or suppliers (Porter, 1980). 

Backward integration through internal transfers creates economies by ensuring adequate supplies, reducing cost distortion from monopolized inputs, and providing access to information about input costs and manufacturing processes.  Similarly, a high degree of forward vertical integration through internal transfers can reduce costs by guaranteeing adequate outlets for the enterprise outputs, reducing price distortions caused by powerful middlemen, and providing access to information about upstream profits and marketing processes (MacMillan, Hambrick & Pennings, 1986; Michael, 2000).  Forward integration eliminates the need to incur advertising and other selling expenses between the manufacturing and marketing stages. It also provides the enterprise with information about consumer needs and poses a credible threat to buyers' bargaining power (Porter, 1980). In the latter case, forward integration may reduce a powerful buyer's ability to demand cost-increasing product features (Harrigan, 1983). 

Despite the above expounded virtues of vertical integration, actual previous studies delving into the relationship of vertical integration to enterprise success have not been able to establish a clear positive relationship (e.g., D’aveni & Ilinitch, 1992; Harrigan, 1985).  Vertical integration was even said to raise the spectre of higher costs under certain scenarios.  Mobility and exit barriers, for example, may increase strategic inflexibilities that trap enterprises into keeping obsolete technologies and strategies (Harrigan).  Managerial inefficiencies may creep in due to complex problems of control and coordination among highly interdependent activities (D’aveni & Ilinitch, 1992).  Underutilized capacity increases costs due to throughput imbalance. This is particularly true when, due to technological factors, the enterprise is forced to build plants of differing scales at adjacent stages of production (Harrigan, 1983).  In addition, vertical integration may mean that the enterprise is forced to forgo purchasing materials at cheaper prices in the open market (Nordin, 2006; Quinn, Doorley, Parquette, 1990).  Hill and Hoskisson (1987), Jones and Hill (1998) and; Mahoney and Pandian (1992) have proposed other bureaucratic costs associated with vertical integration.

In his multi-industry study of corporate strategy, Rumelt (1982) found vertically integrated enterprises to be the poorest performers of all the diversification types in his sample.  In another study, D’aveni and Ilinitch (1992) found that vertically integrated forest product enterprises experienced higher risks of bankruptcy as compared to non-integrated enterprises.  In yet another recent study, Peyrefitte and Golden (2004) indicated that vertical integration, as practiced by some 50 US computer hardware manufacturers, had an adverse impact on success.  Their study suggested that the core extension benefit through backward and forward integration strategies may be out-weighted by the cost of engaging in a wide breadth of managerial activities in more than one industry, notwithstanding the fact that the enterprise remains within its centre of gravity.  

The centre of gravity here refers to the stage of the vertical integration chain in which the enterprise first began its operations, and where critical lessons were learned which influenced organizational values and mindsets (Ilinitch & Zeithaml, 1995).  The centre of gravity theory suggests that vertical integration, backward and forward, may be detrimental to enterprise success (Galbraith, 1983).  Centre of gravity shifts occur when an enterprise vertically integrates either backward or forward in different stages of its production chain.  The author suggested that centre of gravity shifts require the dismantling of power structures, the rejection of parts of old cultures, and the establishment of new management systems.  Since integration strategies moves beyond the enterprise’s original core expertise into areas where it may not posses the required competencies, success would inevitably be undermined.  The further away the enterprise moves from the stage of its competencies, the more likely is the enterprise to have deficient managerial knowledge in the formation and implementation of vertical integrated activities (Peyrefitte, Golden & Brice, 2002).
Vertical integration occurs when an enterprise produces its own inputs or owns its distribution channel.  Often it is one of the first diversification strategies that an enterprise considers (Galbraith, 1983; Harrigan, 1984).  It is a natural response from entrepreneurs who are looking for means to stimulate enterprise growth, gain scale economies or attain higher degree of control.  The success outcomes of vertical integration however, remain an issue particularly in the drug and healthcare industries, where vertical integration may be used as a means to control a highly competitive environment (Campbell, 1998; Karrer-Rueedi, 1997).  

A highly competitive environment is one that is characterized by rapid and discontinuous changes in competition, disruptions in technology (Bourgeois & Eisenhardt, 1988), and punctured by rare stable periods.  In such an environment, advantages are rarely prolonged over an extended period of time.  Competitors must be willing to move in quickly to build advantages and erode the advantages of their rivals.  This environment speeds up the dynamic strategic orientation among competitors (D’Aveni, 1994). In this regard, vertical integration is one of many strategies favoured to create opportunities for the enterprise to take advantage of redundant resources, enhance resource utilization, change the direction of investment, extend the enterprise life cycle, meet the demand from customers, stabilize the earnings and market share, and pursue the growth of the enterprise (Reed & Luffnan, 1986).  Harrigan (1980) found more vertical integration in industries during the growth stage of their product life cycles, underscoring other findings that vertical integration is more profitable when demand is growing (e.g., Chandler, 1962).

Another characteristic of a competitive environment is the threat that it poses to focal lines of businesses resulting from technological changes.  Thomson (1967) argued that demand uncertainties and technological changes may force an enterprise to vertically integrate in order to buffer an enterprise’s core activities.  An enterprise may also use vertical integration into adjacent stages of production as a means of preventing new entrants into the industry and to protect and extend their market power from their focal industry into adjacent ones (Chatterjee, 1991; Martin, 1986).  From the above studies, one can surmise that greater vertical integration is expected in a highly competitive environment when uncertainties are higher.
The RBV emphasizes enterprise resources and capabilities as the principal basis for strategy, including vertical integration activity (Barney, 1991; Penrose, 1959; Wernerfelt, 1984).  The RBV begins with the idea that enterprises are heterogeneous with respect to relatively immobile resources and capabilities (Barney, 1991; Hoskisson & Hitt, 1990; Teece, Pisano & Shuen, 1997).  Resources are stocks of available factors that are owned or controlled by the enterprise, including physical, intangibles and financial resources (Chatterjee & Wernerfelt, 1991).  Enterprise capabilities are the abilities to coordinate the use of such resources in order to create competencies on which the enterprise’s competitive advantage will be based (Grant, 1998).   In order for enterprise resources and capabilities to generate a competitive advantage and earn for the enterprise economic rents, they must be valuable, rare and inimitable (Barney, 1991). The effectiveness of any enterprise strategy invariably depends how well the existing resources are utilized and exploited (Dierickx & Cool, 1989; Wernerfelt, 1984).  To the extent that enterprises have pools of underused resources, these create unique, enterprise-specific opportunities for exploitation (Mahoney & Pandian, 1992; Montgomery, 1994).  Vertical integration is thus, one of the strategies for exploiting enterprise resources.  It is a process through which entrepreneurs identify resources that are unique to their enterprises, and then decide which markets those resources can earn highest rents (Teece et al.).

From the foregoing discussion, it is evident that many contentions have been put forth in favour of strategies such as vertical integration to ensure a competitive edge for an enterprise. This study will explore the impact of the vertical integration strategy on the success of Malaysian biotechnology SMEs.   The RBV, in strategic management literature, interprets vertical integration as a way of finding new uses for existing resources or of filling gaps in an organization’s resource base.  This view emphasizes on resource similarities and complementarities between enterprises and activities as a precondition for successful vertical integration which will eventually lead to enterprise success.  In this study, vertical integration refers to backward and forward integration strategies engaged by biotechnology SMEs.   

Innovation Activities

According to Storey (1994), for an enterprise to grow and succeed, it needs to provide novelty products that are different from what the market already provides.  Product innovation refers to the ability of an enterprise to create new products or modify existing ones to meet the demand of current or future markets (Zahra & Covin, 1995).  Bringing new products into the market is another characteristic of technology-based SMEs (Zahra, 1993; Zahra, 1996). Frequent product introduction which meets customer needs leads to SMEs success.  Acs and Audretsch (1990) pointed that frequent introduction of new products will differentiate an enterprise from its competitors.  According to Oakey, Rothwell and Cooper (1988), product and process innovation are two major factors behind the success of high technology-based SMEs in the US.  Enterprises are able to adapt to changes in the market, technology and competition through product and process innovation (Dougherty & Hardy, 1996).  

Porter (1980) suggested some generic strategies that may be appropriate for SMEs under certain industry conditions.  One of these is a differentiation strategy to create unique products. This strategy can secure customer loyalty, create price inelasticity, serve as a competitive barrier and generate higher margin.  According to Porter, product uniqueness is able to generate above average returns in the industry because it creates a defensible position for coping with high intensity of competition.  Thus, product uniqueness provides insulation against high intensity of competition through customer product loyalty and the resulting lower sensitivity to price.  

In many ways innovation requires R&D. R&D expenditures will determine the amount of technical outputs, such as, patents and new products and process techniques that are being generated by the business enterprises (Hoskisson & Hitt, 1988).  Roberts (1991) argued that successful technology-based SMEs are those with high R&D expenditures. In another study, Zahra pointed out that investments in R&D will strengthen the enterprise’s position by meeting customer needs and building barriers to its competitors (1996).  The efficacy of R&D expenditure however, depends on the enterprise’s ability to transform them into a source of competitive advantage.  This point was highlighted in the study by Oakey et al., (1988).  In that study involving 131 high technology small firms in the UK and the US, the authors were unable to find any relationship between R&D expenditure and SMEs success.  They later concluded that this might be due to failures in product innovation despite the considerable expenditures in R&D. 
Scholars argued that product innovation activities are a critical strategy for technology-based enterprises (e.g., Boeker, 1997; Eisenhardt & Schoonhoven, 1990; McCann, 1991).  Despites its potential attractiveness, previous empirical studies of the impact of product innovation activities on technology-based enterprise appeared inconclusive.  Some studies in fact have indicated an adverse relationship between product innovation and technology-based enterprise success (e.g., Chandler & Hanks, 1994).  Capon, Farley and Hoenig (1990), in their review of a large body of literature, discovered that over two thirds of the studies found a positive relationship between product innovation activities and enterprise success, while the rest found negative or no relationships at all.  

Previous research has also suggested that the relationship between product innovation and SMEs is contingent upon the nature of the enterprise’s external environment (Zahra, 1993).  When the intensity of competition is high, it is widely recognized that the dimension of the environment has a strong tie to innovation activities (Keats & Hitts, 1988).  Miller and Friesen (1983) found that changes in innovative behaviour is significantly more positively correlated with changes in environmental uncertainty among a sample of 48 “successful” firms than among a sample of 40 ‘unsuccessful’ firms.  Similar results were reported in the study by Covin and Slevin (1989) that involved 161 manufacturing firms and representing 25 industries. They argued that innovation is a logical means of creating and exploiting opportunities that result in competitive superiority.  Zahra and Covin (1995) also found that enterprises exhibiting high levels of innovation activities generally perform better when the level of competition is high. Conversely, enterprises exhibiting low levels of innovation activities generally are more successful when the level of competition is low.

A study on new technology-based enterprises in China suggested that environmental turbulence enhance the effectiveness of product innovation strategy (Li & Simmerly, 2002).  This finding is also consistent with the extensive research done on small firms in the West (e.g., Covin & Slevin, 1989) that indicated technology-based enterprises as being more likely to be successful with product innovation activities in times of turbulence.  According to Zahra (1996), large R&D expenditures are necessary when the intensity of competition is high in order to influence the direction and speed of technological change and to match the capabilities of the competitors.
According to the RBV, an enterprise is a combination of resources and capabilities (Barney, 1991).  When these resources are unique, valuable, rare, and hard to imitate, appropriate usage of these resources will contribute to maintain a competitive advantage for the business.  Huang and Liu (2005) indicated that, in the face of a highly competitive economic environment, enterprises must be willing to innovate, improve product quality and velocity in order to generate a competitive capability. Therefore, devoting resources to accumulate innovation should have a positive impact on enterprise success.

Enterprises that focus on innovation as a central aspect of their strategy have been denoted as prospectors in Miles and Snow’s typology of business strategies (1978).  Such enterprises constantly seek to exploit new products and market opportunities, identify emerging trends and attempt to be at the cutting edge of innovation.  More significantly, enterprises that adopt an innovation strategy in pursuing the development of new products and/or processes have the potential of outperforming their competitors.  In fact, Hill and Jones (1998) stated that innovation is perhaps the single most important building block of competitive advantage.

Many prior studies of innovation activities have primarily focused on product innovation because it is widely recognized as essential to business success (Troy, Szymanski & Varadarajan, 2001).  However, according to Schumpeter (1942), innovation can take on a variety of forms such as; a new product or service or an improvement of an existing one, a new method of production, a new market, a new source of supply and reorganization of methods of operation.  This is in line with De Brentani’s (2001) reasoning that innovation involves the creation of new products, services or processes.  
For the purpose of this study, the definition of innovation will be interpreted in the broad sense to encompass new products or services development, new methods of production development, and the reorganization of methods of operation.

The External Environment

Duncan (1972) defined environment as the physical and social factors that occur outside the organization which are relevant in the decision making process of the entrepreneurs.  These factors consist of elements that are outside the organization and not typically within the short-run control of the entrepreneur (Wheelen & Hunger, 2004).  Miller and Dess (1996) classified the external environment of the enterprise into general and competitive environments. To them, the general environment consists of political-legal, macroeconomic, socio-cultural, technological, demographic and global factors.  
In contrast, the competitive environment refers to the situations facing the enterprise within its specific competitive arena (Miller & Dess, 1996).  This arena may be an industry, or it may be what is referred to as a strategic group within an industry.  Previous studies suggested that SMEs success is the result of entrepreneur and enterprise factors mediated by environmental variables (e.g., Covin & Slevin, 1989; Khandwalla, 1977; Miller & Friesen, 1982; Zahra, 1993).  According to Miller, for instance, entrepreneurs may perceive their external environment as uncertain (1992).  Uncertainty about the environment may lead to unpredictability of enterprise success. The use of entrepreneur’s perception of the environment has been supported by a number of studies based on the relevance of such perceptions to entrepreneur and enterprise factors (e.g., Aldag & Storey, 1975; Lawrence & Lorsch, 1967; Miller, 1992).

Miller (1992) proposed three categories of managerial uncertainties: general environmental, industrial and enterprise specific uncertainties.  Uncertainties with regard to the general environment are factors that affect SMEs success across industries.  This type of uncertainty includes the vagaries of political-legal instability; and macroeconomic, socio-cultural, technological, demographic and global uncertainties in the general environment of the enterprise.  According to Miller, general environmental uncertainties are expected to differ across countries, but not across industries.  Therefore, it is applicable when the unit of analysis is a country.

Industrial uncertainties, by comparison, relate to the inputs used by the enterprise, competition and market; and should vary across industries.  Input uncertainties refer to the unpredictability in the acquisition of adequate quantities and qualities of production inputs. Market uncertainties result from unpredictable changes in the customer environment, while competitive uncertainties refer to the competitor environment which encompasses new entrants, industry competitors and product substitutes.  Since industrial uncertainties vary across industries, it is appropriate when the unit of analysis is industry.  

Based on the findings of previous studies, this researcher concluded that there are cogent arguments to hypothesize that there is a relationship between enterprise strategies; and biotechnology SMEs success.  And, the relationship between strategies; and biotechnology SMEs success are moderated by the intensity of competition.  As such, the following theoretical framework is developed.
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Figure 1:
Theoretical framework for enterprise strategies contributing to the success of biotechnology SMEs in Malaysia

Drawing from the literature, the following two main hypotheses were subsequently formulated:

Main Hypothesis 1
There is a relationship between enterprise strategies and biotechnology SMEs success
Hypothesis 1.1
There is a positive relationship between enterprise linkages and SMEs success.   

Hypothesis 1.2

There is a positive relationship between enterprise’s internal and external networking; and SMEs success.

Hypothesis 1.3 
There is a positive relationship between forward integration strategy and SMEs success.
Hypothesis 1.4

There is a positive relationship between backward integration strategy and SMEs success.

Hypothesis 1.5

There is a positive relationship between innovation activities and enterprise success. 

Main Hypothesis 2
The relationship between enterprise strategies and biotechnology SMEs success are moderated by the intensity of competition.
Hypothesis 2.1

The relationship between enterprise linkages and SMEs success is greater when the intensity of competition is high.
Hypothesis 2.2

The relationship between enterprise internal and external networking; and SMEs success is greater when the intensity of competition is high.

Hypothesis 2.3

The relationship between forward integration strategy and SMEs success is greater when the intensity of competition is high.

Hypothesis 2.4

The relationship between backward integration strategy and SMEs success is greater when the intensity of competition is high.

Hypothesis 2.5

The relationship between innovation activities and SMEs success is greater when the intensity of competition is high.

METHODOLOGY
Sample

The sampling frame was developed from the list of biotechnology SMEs obtained from the following sources:

· Small and Medium Industries Corporation (SMIDEC), Ministry of International Trade and Industry (MITI).

· National Pharmaceutical Control Bureau (NPCB), Ministry of Health, Malaysia (MOH).

· Persatuan Pengusaha Perubatan Traditional Melayu Malaysia (PURBATAMA).

· National Biotechnology Division (NBD), Ministry of Science, Technology and Innovation, Malaysia (MOSTI).

· Malaysian Biotechnology Corporation (BiotechCorp), MOSTI.

From the listing of the various biotechnology directories, a selection process was done in order to come up with the final list of respondents for this study. This was accomplished by firstly identifying the names and addresses of all the biotechnology SMEs from the five directories and then by checking for and eliminating duplications. The final list of biotechnology enterprises came up to 479 and the entire population was included in this study.  
In selecting the respondents, the researcher adopted the following criteria: 

· The enterprises are in the manufacturing sector.

· The enterprises have full-time employees of between 5 and 150 in their respective payrolls.

· The respective annual sales of the enterprises are between RM250,000 and RM25 million.

· The enterprises have been in operations for at least 3 years.

For this study, the researcher embarked on face to face personal interviews with the owner-managers of the enterprises. Typically these persons would hold the titles like executive directors, managing directors or managers.  This procedure allowed the researcher to assess the suitability of the respondents for the study. It also offered respondents an opportunity to ask for clarifications on the issues under study. Each interview was structured and guided by a research questionnaire. Personal interviews usually achieve higher response rates than telephone or mail surveys and can also be used for lengthier and more complex questionnaire (Synodinos & Brennan, 1988).  Furthermore, interviews enable the observation of the surroundings and the study of non-verbal communication. In this study, the researcher was able to adapt the questions as necessary, clarify doubts and ensure that the responses were clearly understood by repeating, rephrasing or translating the questions. 

This researcher tried to minimize biases associated with the data collection process by following the suggestions of Miller, Cardinal and Glick (1997). In this regard, the structured face-to-face interviews were only conducted with the owner-managers of the enterprises, that is, those who were directly involved in the management of the enterprises. In addition, the recall time frame was restricted to three years and assurances of confidentiality were made to all respondents. The data were mostly collected in an informal setting in the offices of the respondents.  
The whole face-to-face structured interviews lasted 9 months from August 2005 to April 2006.  The data collected for the study comprises of inputs from 103 biotechnology SMEs.  As a whole, the response from the respondents was encouraging at 21.50 percent, which is quite a good percentage for a face to face quantitative interview of this kind in Malaysia. A similar method employed by Hashim (2000) earlier had an overall response rate of 18.2 percent.  The majority of the respondents comprise of biotechnology SMEs in the manufacturing of traditional products.  This is followed by cosmetics and a small number of other types of biotechnology involving pharmaceutical, bio-IT, chemical and petrochemical, over-the-counter drugs, bio-engineering and food.  Majority of the respondents are chief executive officers (CEOs) of their respective enterprises.  In this case, CEOs account for 66 percent of the biotechnology respondents.  Male respondents dominate and account for more than 76 percent of the respondents.

Variable Measurements

Based on the theoretical framework, the questionnaire was designed as an instrument to capture information on dependent, independent and moderating variables for this study.

Enterprise Success

Enterprise success was measured by financial profitability, enterprise growth and entrepreneur’s satisfaction.  Objective measures were used in this study to represent financial profitability. In this case, respondents were required to indicate their respective levels of sales, percentages of gross profits over sales, percentages of net profits over sales, total assets and owners’ equities in 2004.  Enterprise growth was also objectively measured.  Respondents again were asked to state their respective sales levels for three consecutive years beginning from 2002.  From these, enterprise growth was calculated.  The instrument used for measuring satisfaction as a reflection of enterprise success was adapted from Masuo, Fong, Yanagida and Cabal (2001). The responses to the question on satisfaction were measured by using a seven point Likert-type scale.  In this case, respondents were asked to indicate on a seven point Likert-type scale the extent to which they were satisfied with the overall enterprise success, ranging from “1: not satisfied” to “7: highly satisfied”.  

Enterprise Linkages, Internal and External Networking
Measurement of enterprise linkages, internal and external networking was developed from Lynskey (2004a). Comprising five-items, the question delved into the linkages with academic research institutions, researchers and with other private enterprises. Respondents were asked to indicate on a seven point Likert-type scale the extent to which each item characterize the linkage activities of the enterprises. The scale ranges from “1: None” to “7: Extensive”.  The ratings on these five items were averaged out to arrive at a single linkage index for an enterprise. The higher the index, the more linkages had the enterprise established.

Forward and Backward Integration

The instrument used to measure enterprise forward and backward integration was adapted from Zahra (1994) and was originally developed by Harrigan (1985).  This instrument used an overall index calculated from the entrepreneurs’ responses to the question: “To what extent does your enterprise rely on external sources through purchases or contracting agreement versus internal sourcing through producing or manufacturing the activity itself, on the following areas?”  The six areas were; raw materials, processed materials, fabricated materials, marketing activities, wholesale activities and retailing.  A seven point Likert-type scale ranging from “1: Relies solely on external source” to “7: Relies solely on internal source” is used.  A study by Zahra (1994) using this instrument achieved a Cronbach-alpha coefficient of .74.  

Innovation Activities

To measure innovation activities of the enterprises, this study adapted the six items seven-point scale of Johannesessen, Olsen and Lumpkin (2001) with a Cronbach-alpha coefficient of .86. Listed below are the six items in the questionnaire that were used to assess the innovation activities of the enterprises; introducing new products, introducing new services, new methods of production, opening new markets, new sources of supply and new way of organizing.  Respondents were asked to indicate on a seven point Likert-type scale the extent to which each of the six items characterize the innovation activities of the enterprises. The scale ranged from “1: Does not engage in the practice at all” to “7: Engage in it to a very great extent”.

External Environment

Measurement of the external environment was adapted from Miller (1987) and Khandwalla (1977).  In this study questionnaire, a question examined the perceived intensity of competition in the external environment of the enterprise. The intensity of competition was measured based on six items on a seven points Likert-type scale ranging from “1: None” to “7: Very intense competition.”  The six items were; price competition, product competition, technological competition, in distributing products, in competing for manpower, and in competing for raw materials.  The ratings of these items were averaged out to get a single intensity of competition index for an enterprise. The higher the index, the more intense was the perceived competition in the external environment.  Hashim (2000) used this instrument with a Cronbach-alpha coefficient of .59 in a study on Malaysian SMEs.

Control Variables
Empirical evidence suggests that entrepreneur and enterprise demographic characteristics also affect enterprise success.  Therefore, these factors are controlled in the statistical analyses.  Important entrepreneur demographic characteristics for which controls are created include gender, age, family history and motivation.  On the other hand, enterprise demographic characteristics  that are controlled in the analyses include enterprise age, size, location, legal form and ownership.

RESULTS

The intercorrelations for the main variables is presented in Table 1.

Table 1:
Correlation between Variables
	 
	X1
	X2
	X3
	X4
	X5
	Z1
	Y1

	Independent Variables
	
	
	
	
	
	
	

	Enterprise Linkages (X1)
	1.00
	
	
	
	
	
	

	Internal & External Networks (X2)
	  .41**
	1.00
	
	
	
	
	

	Forward Integration (X3)
	  .17*
	  .45**
	1.00
	
	
	
	

	Backward Integration (X4)
	  .15*
	  .66**
	  .47**
	1.00
	
	
	

	Innovation Activities (X5)
	  .09
	  .34**
	  .44**
	  .54**
	1.00
	
	

	Moderating Variable
	
	
	
	
	
	
	

	Competitive Environment (Z1)
	  .04
	  .23**
	  -.00
	  .38**
	  .57**
	1.00
	

	Dependent Variable
	
	
	
	
	
	
	

	Success (Y1)
	  .24**
	  .74**
	  .44**
	  .85**
	  .61**
	   .49**
	1.00

	Mean
	3.34
	2.63
	4.08
	3.08
	4.38
	4.58
	4.50

	Standard Deviation
	2.17
	1.54
	1.10
	1.36
	  .96
	1.48
	3.11


Note:  ** Correlation is significant at the .01 level (2-tailed); *Correlation is significant at the .05 level (2-tailed).

Hypotheses Testing

Hypotheses 1 and 2 were tested using multiple hierarchical regression analysis with the enterprise success as the dependent variable.  Based on the steps suggested by Field (2000), hierarchical regression was conducted by first entering control variables that include entrepreneur’s age, gender, family history, motive, enterprise age, physical location, site location, and enterprise ownership; in the regression equation.  In the next step, all independent variables that include enterprise linkages, internal and external networking; forward integration, backward integration and innovation activities; were entered.

The results are presented in Table 2. Model 1 shows a regression analysis with control variables on enterprise success.  These control variables explain 21.50 percent of the total variance in the enterprise success.  The model shows adjusted R2 = 0.140, F value = 2.838 and significance F change = 0.005; which means that the model is significant.   Upon examining the control variables, it was found that entrepreneur’s age and enterprise ownership have contributed significantly to the model with Beta = .298 (p<0.01) and .166 (0<0.10) respectively.  Thus, entrepreneur age and enterprise ownership have positive and significant influence on biotechnology SMEs success.  The results also suggest that 
Table 2:
Multiple Hierarchical Regression Results of Competitive Environment as a Moderator in the Relationships between Enterprise Strategies and the Success of Biotechnology SMEs

	
	Model 1
	Model 2
	Model 3
	Model 4

	
	Standardized Beta
	Standardized Beta
	Standardized Beta
	Standardized Beta

	Control Variables
	
	
	
	

	Age of the Entrepreneur
	 .29***
	 .01
	 .00
	 .00

	Gender
	 .00
	-.03
	-.01
	 .00

	Family History
	-.01
	-.00
	-.01
	-.02

	Motive
	 .06
	 .01
	 .01
	 .01

	Enterprise Age
	-.10
	 .03
	 .04
	 .04

	Physical Location: Urban
	-.17
	-.01
	-.02
	-.01

	Physical Location: Semi-Urban
	-.28
	 .00
	-.01
	-.04

	Site Location
	-.03
	 .01
	 .01
	 .02

	Ownership
	 .16
	 .02
	-.03
	 .06

	Model Variables
	
	
	
	

	Enterprise Linkages
	
	 .05
	 .05*
	 .27**

	Internal and External Networking
	
	 .31***
	 .17***
	 .42***

	Forward Integration
	
	-.05
	 .00
	 .03

	Backward Integration
	
	 .13**
	 .09*
	-.08

	Innovation Activities
	
	 .44***
	 .14*
	 .17

	Moderating Variable
	
	
	
	

	Competitive Environment
	
	
	 .61***
	-.20

	Interaction Terms
	
	
	
	

	Enterprise Linkages x Competitive Environment
	
	
	
	-.35**

	Internal and External Networking x Competitive Environment
	
	
	
	-.48**

	Forward Integration x Competitive Environment
	
	
	
	-.12

	Backward Integration x Competitive Environment
	
	
	
	 .27

	Innovation Activities x Competitive Environment
	
	
	
	-.08

	R2
	  .21
	 .90
	 .93
	 .95

	Adjusted R2
	  .14
	 .88
	 .92
	 .93

	R2 Change
	  .21
	 .68
	 .03
	 .01

	F Change
	2.83
	86.27
	40.34
	  3.53

	Significance F Change
	  .00
	    .00
	 .00
	    .00

	Durbin-Watson
	
	
	
	  1.90


Note:  ***  Significant at the .01 level;  **  Significant at the .05 level;  *  Significant at the .1 level

Dummy coded variables: Gender: 0 Male, 1 Female; Family History: 0 Entrepreneur parents, 1 Non-entrepreneur parents; Motivation: 0 Positive Motive, 1 Negative Motive; Physical Location: 00 Urban, 01 Semi-Urban, 10 Rural; Site Location: 0 Inside Industrial Site, 1 Outside Industrial Site; Enterprise Ownership: Individually Owned: 0, Subsidiary: 1

biotechnology SMEs that are owned and managed by older entrepreneurs are more successful than those managed by their younger counterparts.  This finding is consistent with earlier studies by Storey (1994) and Lussier (1995).  Lussier suggested that younger entrepreneurs have a greater propensity to fail rather than older entrepreneurs.  Storey added that younger entrepreneurs may have the required ambition and drive, but they lack experience and financial capabilities that their older counterparts possess.  

In addition, enterprises owned and managed by individual entrepreneurs were also found to be more successful than the subsidiaries of other Malaysian or international enterprises.  This result supports the earlier contention by Zahra (1996) who suggested that individually owned enterprises are more motivated than corporate entrepreneurs due to the rewards that they receive from the success of their enterprises.  The other control variables, namely, gender, family history, motive, enterprise age, physical location and site; are not significant.  

In Model 2, all independent variables are included together with the control variables.  This model provides evidence of direct relationship between independent variables and dependent variables after statistically controlling for the entrepreneur and enterprise demographic variables, namely, entrepreneur’s age, gender, family history, motive, enterprise age, physical location, site location and enterprise ownership.  This Model improves significantly with R2 = .902, adjusted R2 = .884, R2 change = .687, F value = 49.585, F change = 86.271 and significance F change = 0.000; which means that the model is still significant.  As for control variables, all of the entrepreneur and the enterprise demographic variables show no significant effect on enterprise success.  Significant and positive beta coefficient of internal and external networking; backward integration and innovation activities were found.  
In Model 3, competitive environment was introduced as the moderating variable and included together with all the independent and the control variables.  Specifically this model tested the effect of the moderating variable on the relationships between organizational structure, enterprise image, enterprise linkages, internal and external networking; forward integration, backward integration and innovation activities; on enterprise success.  The results as shown in Table 2, indicate an increase of R2 to .934, adjusted R2 = .920, F value = 70.393 and significance F change = .000; which means that the model remain significant.  It also provides evidence that a competitive environment does significantly moderate the relationship between enterprise linkages, internal and external networking; forward and backward integration; innovation activities; and enterprise success.  Furthermore, a positive beta coefficient was found for enterprise linkages, internal and external networking; backward integration and innovation activities; on enterprise success.  The result suggests that biotechnology SMEs conduct more linkages, network more with other private enterprises in and outside their fields; are more backward integrated, conduct more innovation activities, and are more successful when the level of competition is high.  Results in Table 2 also show that all control variables have no significant effect on enterprise success in a highly competitive environment. 

Finally, in Model 4, the moderating effect of a competitive environment on the relationships between organizational structure, enterprise image and strategies; and SMEs success was tested by including the interaction terms together with all the control variables.  The results in Table 2, show R2 = .950,   adjusted R2 = .934, F value = 61.294 and significance F change = .000.  This says that the model remains significant and in accordance to what was hypothesised.  The relationship between organizational structure, enterprise image, enterprise linkages, internal and external networking; and biotechnology SMEs success are moderated by the competitive environment. 
DISCUSSION AND CONCLUSION
The results of the hypotheses testing on enterprise strategies contributing to biotechnology SMEs success show mixed results. Some strategies are indicated as making a significant contribution to the success of biotechnology SMEs while others are not.  Based on the hypothesis test, there is a positive but not significant (p<0.10) impact of enterprise linkages on the success of biotechnology SMEs in Malaysia.  These contentions notwithstanding, Zahra and George (2000) argued that enterprise linkages can only contribute to the success of the enterprises if the enterprises have developed absorptive capacity and ability to continually reconfigure their dynamic capabilities for value creation.  By dynamic capabilities, researchers (e.g., Einsenhardt & Martin, 2000; Teece et al., 1997; Winter, 2003) refer to the enterprise’s ability to integrate, build and reconfigure its internal and external competencies in order to create a new form of competitive advantage.  Lacking these capabilities will mean that the enterprises would not be able to fully capitalize on the benefits of knowledge and technologies that linkages provide.

Based on the test result, this researcher can therefore conclude that the biotechnology SMEs in Malaysia have yet to develop the necessary absorptive capacity and dynamic capability to fully capitalize on the benefits of knowledge and technologies generated by their extensive linkages with academic research institutions and individual researchers of academic research institutions.  
In contrast to the linkages with research institutions and researchers, networking with other private enterprises have a positive and significant (p<0.01) impact on biotechnology SMEs success.  While this study supports the hypothesis on the positive relationship between backward integration and SMEs success, it also rejects similar hypothesis involving forward integration.  According to the findings, forward integration has a negative effect on biotechnology SMEs success. At the same time, however, there is no significant (p>0.10) relationship between forward integration and SMEs success. As such, care should be exercised in interpreting these results. A negative association would imply that the biotechnology SMEs in this study have strayed far from their core competencies resulting in reduced success.
Some plausible answers to the negative association of forward integration and biotechnology SMEs success may be found in the findings of earlier studies. Thomson and Strickland (1996) for instance, highlighted that forward strategy requires radically different skills and business capabilities. Even though the same physical products are involved in the chain from manufacturing right down to marketing, wholesaling and retailing entities, these entities are in reality different businesses with altogether different key success factors. Another reason for the negative association may be due to the liability of newness. It is possible that many of these enterprises may have embarked only recently on forward integration strategy and as such may not have sufficiently learnt the new trades and stabilized their external relations with customers and suppliers (Stinchcombe, 1965).  
For Malaysian biotechnology SMEs, this study found that backward integration has a positive effect on their success.  Backward integration saves cost for the enterprise by producing in-house what were previously outsourced, and by ensuring the quality of the materials used in its final products (Thomson & Strickland, 1996).  Backward integration can also spare an enterprise the uncertainty of being dependent on suppliers of crucial components or support services, and can lessen the enterprise’s vulnerability to powerful suppliers that raise prices at every opportunity. 

This study found a positive and significant (p<0.01) relationship between innovation activities and biotechnology SMEs success. As hypothesised, the more extensive innovation activities are engaged, the more successful the SMEs are.  This finding confirms previous studies by Boeker (1997), Eisenhardt and Schoonhoven (1990); and McCann (1991); who argued that innovation is a critical strategy for technology-based enterprises to succeed.  These enterprises need to provide novelty products that are different from what the market already provides. Innovation activities enable the enterprise to create new products or modify existing ones to meet the demand of current or future markets (Zahra & Covin, 1995), thereby ultimately leading to their success (Troy et al., 2001). 
A competitive environment is associated with high unpredictability of customers and competitors; and high rates of change in market trends and industry (Dess & Beard, 1984; Miller, 1987).  Such an environment where demand shifts constantly would suit those enterprises that gear towards new opportunities. Enterprises that are more contented with existing operations are less likely to benefit from this environment and may even find their market shares slipping away. 

The hypothesis testing on the moderating impact of competitive environment on the relationship between enterprise strategies and biotechnology SMEs found mixed results.  The result of hypothesis testing on the moderating effect of intensity of competition on the relationship between enterprise linkages and biotechnology SMEs success contradicts the hypothesis. Beta coefficient on the interactive effect is negative and not significant.  This result indicates that when an enterprise faces many competitors, its strategic position becomes vulnerable.  In this instance, its resources are squeezed, profit is stressed and even survival is threatened (Klepper & Graddy, 1990).  When the intensity of competition is high, there are many similar enterprises and products in the market that make it difficult to set the enterprise apart from the others.  
Based on the above findings, this study observes that biotechnology are still lacking in the necessary absorptive capacity and dynamic capability to optimally benefit from the knowledge and technologies that linkages provide. In the current scenario, therefore, such linkages do not contribute to the success of the enterprises.  In a highly competitive environment, only SMEs with the right dynamism would benefit from linkages.  The results of the regression analysis for biotechnology SMEs pertaining to the moderating effect of intensity of competition on the relationship between internal and external networking and their success are negative and significant (p<0.05).  

As alluded to earlier, studies have also found that internal and external networking can only be of benefit to enterprise success if the enterprise has developed the absorptive capacity and ability to continually reconfigure its dynamic capabilities for value creation (Zahra & George, 2000).  It is apparent that biotechnology SMEs have yet to develop such capacity and ability. Therefore, SMEs in Malaysia are in dire need to reconfigure their capabilities in order to benefit fully from the synergy derived from inter and intra industry collaborations in times of high competition. Otherwise, internal and external networking will not contribute to their success.

This study hypothesized that biotechnology SMEs success increases with more vertical integration, both backward and forward, but at a faster rate when the intensity of competition is high.  It would be advantageous for biotechnology SMEs to integrate forward into wholesaling and/or retailing in order to build a committed group of dealers and outlets representing its products to customers (Thomson & Strickland, 1996).  In some cases, forward integration into direct sales with end users can result in relative cost advantage and lower selling prices by eliminating many of the costs associated with regular wholesale-retail channels.  At the same time, McMillan et al. (1986) argued that forward integration strategy will provide access to information about upstream profits and manufacturing processes. An enterprise should, therefore, be able to promptly act to changes in market trends and the industry caused by competition.  

While the arguments in favor of forward integration seems cogent, the result of the hypothesis testing on the moderating effect of intensity of competition on the relationship between forward integration strategy and biotechnology SMEs success is found to be negative, and not significant (p>0.10) (see Table 2).  This implies that success decreases with more extensive forward integration strategy when the intensity of competition is high.  

However, since there is no significant (p>0.10) moderating effect of intensity of competition on the relationship between forward integration strategy and biotechnology SMEs success, care should be exercised in interpreting the result.  A negative association would imply that the biotechnology SMEs could have strayed far from their core competencies resulting in reduced success.  It is also possible that these SMEs have only recently embarked on forward integration strategy and therefore may have not sufficiently learnt the new trade and consequently stabilized their external relations with customers (Stinchcombe, 1965).  In addition, as warned by Peyrefitte and Golden (2004), forward integration strategy may also adversely impact an enterprise. According to these authors, the core extension benefit through forward integration strategy may be out-weighted by the cost of engaging in a wide breath of managerial activities in more than one industry, notwithstanding the fact that the enterprise remains within its centre of gravity.  

On the other hand, vertical integration through backward integration can produce a differentiation-based competitive advantage when an enterprise, by producing in-house activities that were previously outsourced, ends up with a better quality product or service offering, improves the caliber of its customer service, or in other ways enhances the performance of its final product (Thomson & Strickland, 1996).  These authors also argued that backward integration can spare an enterprise the uncertainty of being dependent on suppliers of crucial components or support services, and can lessen the enterprise’s vulnerability to powerful suppliers that raise prices at every opportunity.

The regression result on the moderating effect of competitive environment on the relationship between backward integration strategy and biotechnology SMEs success is found to be positive but with insignificant interactive effects (p>0.10) (see Table 2).  Thus, similar with the other non-significant results, this finding should also be taken with caution.  Like any other strategies, backward integration has its own pitfalls. For instance, according to Harrigan, backward integration poses a barrier to mobility resulting in strategic inflexibilities that trap enterprises into keeping obsolete technologies and strategies. Furthermore, underutilized capacity may crop up at some stages of production due to throughput imbalance caused by plants of differing scales at adjacent stages of production (Harrigan, 1983). This increases the operating costs of the enterprise. While one of the attractions of backward integration is the reduction of input costs resulting from in-house manufacture, at least one study (Quinn et al. 1990) claimed that backward integration may force enterprises to forgo purchasing at cheaper prices in the open market, The study by Peyrefitte and Golden (2004) further questioned the efficaciousness of backward integration by hinting the possibility that its benefits may be out-weighted by the cost of engaging in a wide breath of managerial activities, despite the enterprise remaining in tact within its centre of gravity or core competency.

As evidenced from this study, the result of the regression analysis for the moderating effect of  intensity of competition on the relationship between innovation activities and biotechnology SMEs success shows a negative interaction effect and not significant (p>0.10).  Care, however, should be exercised in interpreting this result.  Based on the theory of the growth of a firm as postulated by Penrose (1959), an enterprise has no way of extending itself ad infinitum because ultimately management capability will limit the enterprise growth.  In addition, according to Foster’s (1986) S-curve theory, high R&D expenditures cannot indefinitely improve enterprise success.  In this case, when R&D activities reach a certain critical point, the productivity of R&D activities will decrease which results in decreasing returns to R&D (Becker & Speltz, 1983). 

This study is premised upon the RBV which focuses on the resources that have been developed by the enterprise to compete in the competitive environment.  The RBV espouses the idea that idiosyncratic resources that create superior market position and comparative advantage allow the enterprise to generate competitive advantage (Barney, 1991; Hunt & Morgan, 1995). Hunt and Morgan (1995), in discussing the role of resources as a capacity to generate competitive advantage, contended that a firm’s competitive advantage can be achieved through the firm’s market position.  It is a central argument of RBV that an enterprise can obtain unusual returns, only when other competing enterprises are unable to imitate its resources.  Otherwise these resources would be less rare or valuable and substitutability would become irrelevant. 

In this study, The RBV suggests that the rationale for enterprise linkages, and internal and external networking, is the value-creation potential of pooled enterprise resources. Therefore, the RBV considers enterprise linkages and networking as strategies used to access to other enterprise’s resources, for the purpose of acquiring otherwise unavailable competitive advantages for the enterprise.  The RBV looks at vertical integration as a process of gaining a sustainable competitive advantage through the ownership of valuable resources and capabilities.  According to this theory, enterprises which focus their integration efforts, forward and/or backward, around their core competencies, are able to build a sustainable competitive advantage and consequently earn long-term success. 

Finally, innovation activities are a central aspect of enterprise strategies. An enterprise seeks to continuously exploit new products and market opportunities, identify emerging trends and be at the cutting edge of innovation. Through innovation activities, the enterprise can outperform its competitors, secure customer loyalty, create price inelasticity, impose a competitive barrier and generate higher margin.
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