Portfolio of IT Investment and Organisational Performance. Moderating role of Decentralised Decision Making
Abstract: This research was carried out mainly to find out the results on the relationship between Transactional, Strategic and Informational IT investments with the multidimensional performance measurement in the electrical and electronic manufacturing setting in Malaysia. The focus on IT investment as the independent variable was made because of the huge amount allocated for it annually, an amount which keeps on increasing over the years. Further to that, the issue of the ‘productivity paradox’ which has been an ongoing debate in the past was another pull factor for why this research was carried out. The second research objective was to study the moderating effects of Decentralised Decision Making on the relationship between Transactional and Strategic IT investment with firm performance. Data were collected from 74 electrical and electronic manufacturing firms in Malaysia. The results suggest that transactional IT investment has a positive and significant relationship with financial performance, but not with customer performance. Strategic IT investment has no significant relationship with any of the perspectives. Informational IT has a significant relationship with the Internal Business Process perspective only. Although decentralised decision making was theoretically explained as a moderator, statistical interaction effects suggested otherwise.
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1 Introduction
1.1 IT Productivity Paradox

This research was carried out to ascertain the relationship between IT investment and multidimensional performance in Electrical and Electronic (E&E) manufacturing firms in Malaysia. The impact of IT investment on performance is important because a significant amount of investment is made annually with the amount increasing year by year. IT investments form a major part of capital budgets in many organisations (Jeffery and Leliveld, 2004) and  the spending on IT-related expenditures by businesses around the world was over US$2 trillion per annum (Karyn and James, 2010). The Bureau of Economic Analysis (2007) reported that there was an increase of 17% in terms of firms' IT investment in hardware and software between 1978 and 2005, relating to investments made in land and structures. Although it is well known that a huge amount of money was spent on IT investment, more than two thirds of Fortune 100 companies’ chief executive officers felt that the benefits accrued from their IT investment were still vague (Rifkin, 1989; Shank and Govindarajan, 1996). It was noted that the expenditures incurred for IT investment are enormous, which leads to serious managerial concerns over the business value of IT (Lee , Chunhui  and Siew , 2010).
A further look at the literature showed that large sums were invested in IT, but seemed to be swallowed by a large black hole without rendering many returns (Brynjolfsson, 1993; Peppard and Rowland, 1995). The black hole as referred to above was large IT investment by firms that vanished without getting monetary benefits as expected. Various studies have been conducted on the relationships between IT investment and firm performance, but the results are mixed (Garud and Kumaraswamy, 2005; Jae, Jun and Sangho, 2009; Mitra, 2005,Sircar, Turnbow and Bordoloi, 2000; Thouin, Hoffman and Ford, 2008; Yuhn and Park, 2010). Many studies have investigated the return on IT investment with regard to a company’s performance, with conflicting conclusions being reported (Hoadley and Kohli, 2014). IT is perceived as an enabler to improve productivity, although IT investment comes with no guarantees (Lin and Chuang, 2013). Some noted positive relationships between IT investment and company performance, others did not. Discussions regarding IT productivity and the strategic value IT still continues (Hwang, Kim & Lee, 2015).  In view of conflicting findings on this issue, it was noted that the understanding of how IT affects productivity either at the level of the firm or for the economy as a whole is extremely limited (Mariela  and Concepción, 2009), thus justifying further the need for this research to be carried out to gain a better understanding of how IT investment affects performance in different organisational settings. The theoretical gaps for this study are explained as follows;

· One of the most pressing theoretical gaps in the area of the productivity paradox is the ‘emphasis on United States (US) firms’ and ‘lack of cross-country studies’, so its ‘results are conditional on the characteristics of the US business environment’ (Melville, Kraemer and Gurbaxani, 2004). Some researchers argue that IT investment relates indirectly to a firm’s performance through contextual factor (Campbell, 2012), such as country characteristics (Lin and Chiang, 2011). Studying Malaysian companies will partly address this imbalance.  

· There were mixed results on the studies of the IT productivity paradox as highlighted in the earlier explanations. The moderating variable is typically introduced when there is an inconsistent relationship between a predictor and criterion variable (Baron and Kenny, 1986). These conflicting findings have driven motivation for further study in this area.
The moderating effects of decentralised decision making are also studied in this research. Middle managers need to have knowledge, information and experience to make more informed decisions than in the past. They need to be able to scan, analyse and consider alternatives when facing decisional roles (Pinsonneault and Kraemer, 1993). Middle managers will perform more comprehensive analysis that can lead to better and more effective decisions for the firm when presented with more information in a decentralised situation (Andersen, 2005; Andersen and Segars; 2001).  This effective decision making on the part of middle managers will help the company to use their IT investment in the manner that can most effectively increase the performance of the company. 
The justification of decentralised decision making as a moderator is explained as follows. Firstly, there is a positive and statistically significant relationship between IT and decentralised decision structure. The finding also indicates that performance is caused by a decentralised decision structure which means that IT has an indirect performance effect through its support of a decentralised decision structure (Andersen and Segars, 2001). However, in a later study (Andersen, 2005); it was found that there is no direct relationship between decentralised strategic decision making and a firm’s performance (Andersen, 2005). Based on this finding, it is posited that decentralised decision making cannot become an independent variable that directly affects the company performance, but rather is a moderator that will influence the IT investment in its relationship with the company’s performance. A moderator variable alters the strength of the causal relationship (Kenny, 2013). Based on these two premises, it is proposed that decentralisation will work as a moderator on the relationship between IT and firm performance and this is one of the theoretical gaps to be covered in this study. 
The control variable of the number of employees was also considered within this study so as to determine whether company size would affect the relationship between IT investment and company performance. In short this study attempts to answer six research questions;

RQ1. What is the effects of a company’s emphasis on transactional IT investment on the manufacturing firm’s performance?

RQ2. What is the effect of a company’s emphasis on strategic IT investment on the manufacturing firm’s performance?

RQ3. What is the effects of a company’s emphasis on informational IT investment on the manufacturing firm’s performance?

RQ4. Does decentralised decision making moderates on the relationship between the company’s transactional IT investment and the manufacturing company’s performance?

RQ5. Does decentralised decision making moderates on the relationship between the company’s strategic IT investment and the manufacturing company’s performance?

RQ6. Does decentralised decision making moderates on the relationship between the company’s informational IT investment and the manufacturing company’s performance?
2 Literature review and hypothesis development
2.1 IT investment

The business value of Information Systems (IS) is defined as the impact of IS investments on economic performance (Schryen, 2013). Various studies proposed differing evidence in showing whether there were benefits in IT investment (Brynjolfsson, 1993). Some used financial indicators and found the relationship positive (Bharadwaj, Bharadwaj and Konsynski, 1999; Brynjolfsson, Hitt and Yang, 2002). Research showed that IT investment improved firm performance (Alpar and Kim, 1990;Barua, Kriebel and Mukhoadhyay, 1995; Brynjolfsson and Hitt, 1996; Mahmood and Mann, 2005; Mitra and Chaya, 1996; Rai, Patnayakuni and Patnayakuni, 1997; Tam, 1998; Sircar et al., 2000). The link between IT investment and a firm’s performance has been discussed in the scientific literature (Bardhan, Krishnan and Lin; 2013) and the ‘productivity paradox’ has been an ongoing debate for a number of years. All these findings seemed to support the notion that there are benefits that can be obtained from IT investment and this fact is well established (Mitra, 2005). While firms continue to invest an enormous amount in IT, the benefits of IT investment have attracted interest among scholars and practitioners alike. Many empirical studies on the impact of return on IT investment on a firm’s performances have been conducted; however the results are inconsistent (Barua et al, 1995; Bharadwaj et al., 1999; Brynjolfsson, 1996; Brynjolfsson and Hitt, 1996; Hitt and Brynjolfsson, 1996; Sircar et al., 2000). 

IT investment forms a substantial portion of capital expenditure of firms and many organisations are looking into how IT can be used to attain sustained profitability (Arora and Rahman, 2017). Malaysian IT spending was recorded at US$4.2 billion and US$4.6 billion in the following years (Malaysia Information Technology Report Q3 2011, 2011). The figure for Malaysia’s IT spending was expected to increase to RM65.1 billion (US$17.9 billion) in 2015, a 7.5% rise from the previous year, according to the forecast by Gartner Inc (Lovelocke, 2015). This indicates the rising prominence of IT spending in Malaysia and forms the basis of this research. The focus on the electrical and electronic (E&E) sector was because this industry is technology driven and the increasing investment in IT is anticipated due to declining IT cost helps late entrants increase investment in this area (Zhu, Li, Zhang and Shi, 2017).
The many ways in which firms can benefits from IT investment in managing organisational knowledge, enhancing decision making, and increasing the effectiveness and efficiency of firms’ processes (Garud and Kumaraswamy, 2005). IT will enable firms to increase their productivity by reducing costs and increasing output quality (Brynjolfsson and Hitt; 1996, 2000). Other IT benefits are improved quality, product variety, convenience, improved customer service, speed, and responsiveness (Brynjolfsson and Hitt, 2000). In contrast, some scholars questioned the benefits of IT investment for firms’ performance (Carr, 2003; Kohli and Devaraj, 2003). Findings by the Standish Group showed that only 28% of IT projects were successful in 2004, as compared to 34% in 2003 (Hayes, 2004). It was a challenging process for a firm to gain a business value on its IT investment (Jeffery and Leliveld, 2004).  Although the benefits from IT investment have long been argued and debated, no clear consensus has been reached (Gang , Hongjiao , Linyan  and Amrik, 2009).  Research findings showed that IT had no direct impact on the dependent variable in contrast to clear positive results from another study (Thouin et al., 2008).

One of the factors that led those studies to conclude that IT brings no productivity effects to a company is the measurement error (Yuhn and Park, 2010). This is the case because IT will also bring intangible benefits such as improved quality, product variety, convenience, improved customer service, speed, and responsiveness (Brynjolfsson and Hitt, 2000). These benefits are poorly measured in productivity statistics, which could lead to underestimates of IT productivity (Yuhn and Park, 2010). It is the very purpose of this research to use a multidimensional performance measurement in the form of the balanced scorecard (BSC) in order to capture comprehensively the benefits from the IT investment. BSC is multidimensional in nature and has a comprehensive set of performance measure that contains both financial and non-financial indicators (Kaplan and Norton, 1996). The BSC is chosen since it is the most widely used multiple measures in manufacturing (Gomes, Mahmoud and Joao, 2004). Another study found that there were reductions in output within IT-intensive industries relative to the rest of manufacturing (Daron, Autor, Dorn, Hanson and Price, 2014). The finding from a more recent study (Hajli, Sims and Ibragimov; 2015) shows that IT investment has a high correlation with gross domestic product growth, but not with labour or multi-factor productivity. This suggests that the IT productivity paradox still needs to be studied further.  
With regard to the conceptualizations of IT investment, researchers have focused on finding ways to effectively manage IT investments (Datz, 2003; Jeffery and Leliveld, 2004; Reyck, Grushka-Cockayne, Lockett, Calderini, Moura and Sloper, 2005). Previous research has typically captured IT assets using financial measures (examples include the IT labour expenditure and IT application software expenditure) and nonfinancial measures (examples include the number of IT personnel and the number of computers) (Han, Kuruzovich and Ravichandran, 2013). Our study used the transactional, strategic and informational IT investment as the main independent variable to study its effect on the relationship with the firm’s performance. The effects will be captured in both financial and nonfinancial benefits (Melinda and Guynes, 2001; Turner and Lucas, 1985; Weill, 1992; Weill and Aral, 2005). Transactional IT investment is defined as the IT investment that is made to facilitate business transactions for example by automating entry, payroll and account receivable, among others. It is acquired to cut costs by substituting capital for labour (Weill, 1992). Strategic IT investment is defined as the IT investments that are made to gain market share and competitive advantage by promoting sales growth through IT innovation (Ives and Learmonth, 1984). Informational IT investment is defined as the IT investments that are acquired to manage the firm’s information so as to enable the execution of management tasks such as control, budgeting, planning, communications, accounting and analysis (Weill, 1992).
2.2 Performance measurement 

Many methods were introduced to integrate both of the financial and non-financial  indicators to measure the firm performance, and among these are the performance measurement matrix (Keegan, Eiler and Anania, 1989), the balanced scorecard (Kaplan and Norton, 1992), and integrated dynamic Performance Measurement System (Ghalayini, Noble and Crowe, 1997) and among all of the performance measurement systems, it appears that the balanced scorecard (BSC) is the most used and widely generally accepted among practitioners and scholars (Gomes et al., 2004). 

The advantages of using the BSC and the justifications for its use as the performance measurement system that integrates both of the financial and non-financial indicators are that the BSC encompasses both financial and non-financial benefits of firm performance; thus it will be better able to capture the financial and non-financial benefits accrued from the IT investment as it incorporates the elements of strategy, financial and non-financial measurements into it. It was a technique that allowed firms to translate their strategic objectives into a coherent set of performance measures (Kaplan and Norton, 1993); the BSC incorporates strategy as an element used by a firm to link with firm performance. The conceptualisation of IT as a strategy by a firm to achieve organisational effectiveness has been explained by another author (Edwards, 2001) and the BSC has been acknowledged as the most frequently implemented performance measurement system, thus showing its usability and acceptability in the market (Gomes et al., 2004). Several researchers have managed to empirically study the BSC (Hoque and James, 2000; Hoque, Mia and Alam, 2001; Maiga and Jacob, 2003, Fang and Lin, 2006).

The concepts of the BSC emphasise linking the strategy to organisational measurement. However, how did IT fit into this overall development strategy? According to Edward (2001), technology played key roles in affecting competition by influencing the structure of industries, created competitive advantages, and could change the rules of competition. In addition, nearly all of the organisational functions had elements of technology integrated into them such as in production, procurement, distribution, accounting, and marketing. The effectiveness of this technology in general and the information-processing component in particular were very important in leading towards the firm’s success and it was a misconception to consider IT as a mere function within a firm. The application of IT was part of the overall company strategy and it affected all the functions which were using the IT as one of its components (Edwards, 2001).

Using BSC, and aligning internal business processes and customer and innovation and learning perspectives, would provide a financial return on investment (Trang, 2016). The enterprise utilisation of information systems (IS) is very important to generate added efficiency, effectiveness and innovation (Alqatan, Mohamad Noor, Man and Mohemad, 2017). Previous studies on business benefits of IT investments have found that IT relates to different performance measures such as productivity (Brynjolfsson, 1996), market valuation (Bharadwaj et al., 1999; Brynjolfsson and Yang 1997; Dos Santos and Pfeffers, 1995), consumer welfare (Brynjolfsson, 1996; Hitt and Brynjolfsson, 1996) and operating performance (Barua et al., 1995; Fang and Lin, 2006; Zhu and Kraemer, 2002). These studies formed the basis for this research to further extend the potential benefits that can be obtained from IT investments, whether these financial non-financial indicators, by using the multidimensional performance measurements of the BSC.
2.3 Organisational performance

The studies of organisational performance have been undertaken applying different criteria, but there was no clear determination of what should constitute organisational performance (Cameron, 1981; Lewin and Minton, 1986). In the end they suggested the use of multiple sets of criteria to study organisational performance (Cameron, 1986; Hitt, 1988). For example, the two main criteria established were efficiency and effectiveness. Effectiveness was the relationships between final outcome and the organisation’s objectives; that is on how close the outcome and the firm’s objective are. Organisations may become either efficient, effective or both, or neither one of them. The firm could be said to be performing its best when it had the both efficiency and effectiveness (Katz and Kahn, 1978).
According to Cunningham (1978), effectiveness contained a set of multiple criteria which included accomplishments and achievements, efficiency and stress, interpersonal competence and job satisfaction, productivity and capability, resource utilisation, structural viability, and functionality. One firm may perform well in certain criteria only whereas another firm may perform well in other criteria (Cameron, 1978). Apart from this, many researchers linked organisational effectiveness to the ability of firms to achieve its objective (Daft, 1998). Firms were considered effective when they had achieved the performance objective that they set out to achieve. According to Otley (1999), an organisation was considered to be a good performer when it managed to achieve its objectives. 

Efficiency can be related to a company’s best practices (Rogers, 1998). According to Tangen (2002), efficiency represents how best the resource (factor input) is utilised. However, we also need to acknowledge the earlier conceptual difference between efficiency and effectiveness whereby efficiency is "doing things right" and effectiveness is "doing the right thing” (Kanter and Brinkerhoff, 1981). According to Cunningham (1978), efficiency is considered as part of the criteria used to evaluate a firm’s effectiveness. Most researchers believed that efficiency is closely linked to utilisation of resources and greatly influences the input of the productivity ratio (Tangen, 2002). Further, according to Tangen (2002), efficiency is basically the minimum resource level that is needed to run the desired operations in a given system, as compared to how many resources are actually used.
The concept of efficiency is linked closely with the concept of productivity. If a firm is efficient it is said to be achieving best practices, and rising efficiency would therefore imply rising productivity (Rogers, 1998). Productivity is defined as the ratio of output to input for a specific production situation (Rogers, 1998).  Diewert (1992) considered a ratio of output input as the measure to the level of productivity and an increase in productivity could simply mean that either more output is produced with the same amount of input, or that less input is required to produce the same level of output. In short, productivity is linked to both factor input (resources) and output in the sense that if there is a lack of company’s resources or if a company’s resources are not properly used, the productivity is reduced; and on the contrary, productivity is increased if the activities and resources add value to the output (Tangen, 2002).
2.4 Relationships between transactional IT investment with firm performance
The aims of the Transactional IT Investment are to reduce costs and increase productivity (Weill and Aral, 2005). Transactional IT investment is made to facilitate transactions for example by automating entry, payroll, and accounts receivable (Weill, 1992). In addition to this, it would help in reducing unit costs and increase productivity by substituting capital for personnel, equipment, or mechanical handling labour (Turner and Lucas, 1985). Further to that, transactional IT investment helps in the applications development efforts devoted to the daily operating activities of the business and also supports the emphasis on the effects of IT investment on cost reductions (Melinda et al., 2001).  Previous findings (Melinda and Guynes, 2001; Weill and Aral, 2006) showed that tilting the IT investment more towards the transactional class would help in increasing productivity and lowering costs, and the results suggested transactional investment payoff by using IT to support or automate repetitive business processes (Weill, 1992). 
Other IT benefits are improved quality, product variety, convenience, improved customer service, speed and responsiveness (Brynjolfsson and Hitt, 2000). The usage of Electronic Data Interchange (EDI) has led to efficient consumer response in Procter & Gamble (McKenny and Clark, 1995).  Using this method, the manufacturer will have online links with each retailer’s check-out data and any ordering, payments and invoicing are fully automated through EDI (Brynjolfsson and Hitt, 2000). Transactional IT investment can also increase the volume of business a firm will be able to do per unit cost such as the order processing, point of sale processing, billing statement productions and other transactions processing functions (Weill and Aral, 2006) that can promote better interactions with customers.
It is posited that transactional IT investment will lead to improved performance in financial and customer perspectives in the BSC. The following hypotheses were formulated in relation to transactional IT investment and improved performance in financial and customer perspectives in the BSC. The benefits from having IT transactional in the firm and its linkages to firm performance are summarised in Table 1.1 below.
Table 1 
Benefits of IT transactional
	
	Benefits
	Performance Perspective

	1
	Reducing unit costs and increase productivity (Weill and Aral, 2005)
	Financial Performance

	2
	Better interactions between firms and customers via point of sale system, order processing and other transaction processing system (Weill and Aral, 2006)
	Customer Performance


    Hence, based on the above explanations, it was suggested that Strategic IT investments would lead to better performance effects on financial and customer perspectives.

Thus, the hypothesis on Transactional IT Investment can be posited as follows:

H1a:
Firm’s emphasis on the Transactional IT investment is positively related to the firm's Financial performance. 

H1b:
Firm’s emphasis on the Transactional IT investment is positively related to the firm's Customer performance. 
2.5 Relations between strategic IT investment with firm performance
Investment in strategic IT was made to gain a competitive advantage by positioning the firm in the market place for growth (Ives and Learmonth, 1984) and its purpose was expansion rather than efficiency (Weill, 1992). Other benefits that could be accrued from investing in strategic IT investment were that it helped to spur innovation, position the organisation for growth, and increase the organisation’s revenues from modified and enhanced products (Weill and Aral, 2004) indicating that this investment is effective in increasing sales through product innovation (Weill and Aral, 2005).  Further to these, enterprises are increasingly turning to IT for their employees’ training (Westerman, 2004). The application of IT for training purposes is to facilitate faster and more flexible approaches to employee’s needs.

Furthermore, other benefits that strategic IT investment would bring were product and process innovation, competitive advantage, renewed service delivery, increased sales and market positioning (Weill and Broadbent, 1998). Examples of successful strategic IT investment include providing electronic connections that provide customised services and customised products to customers (Weill and Aral, 2005). Strategic IT investment helps in the process of producing products by developing new, improved and customised products for the customer, and further to that, it is estimated to be able to influence the firm’s performance in terms of sales growths and market share (Melinda et al., 2001).
Strategic IT investment is a high-risk high return strategy with high failure rate estimated at 50% but if the strategic initiative is successful, then firms will have a two to three years competitive lead over their competitors (Weill and Aral, 2004). Strategic IT investment will support and reposition the entry of firm and help to gain entry of new product and services into the market (Yongmei, Hongjian and Junhua, 2008). Further to this, strategic IT investment supports the application of development effort that gives services to new customers, develops customer prices or facilitates in negotiating customer contracts (Melinda et al, 2001). The benefits from having IT Strategic in the firm and its linkages to firm performance can be summarised in Table 1.2 below.
Table 2

Benefits of IT Strategy
	
	Benefits
	Performance Perspective

	1
	Increase firm’s revenues from modified and enhanced products (Weill and Aral, 2004), increased sales (Weill and Aral, 2005)
	Financial Performance

	2
	Spur innovation (Weill and Aral, 2004), position organization for growth (Ives and Learmonth, 1984), application of IT for employee’s training (Westerman, 2004)
	Innovation & Learning Performance

	3
	Market positioning (Weill and Broadbent, 1998), support the negotiation of customer contracts (Melinda et al., 2001)
	Customer Performance


     Based on the above explanations, it was suggested that Strategic IT investments would lead to better performance effects on financial, customer and innovation and learning perspectives. It is posited that strategic IT investment would lead to improved performance from the Financial perspective and the Innovation and Learning perspective:

H1c:
Firm’s emphasis on the Strategic IT investment is positively related to the firm's Financial performance. 

H1d:
Firm’s emphasis on the Strategic IT investment is positively related to the firm's Innovation and Learning  performance.

H1e:
Firm’s emphasis on the Strategic IT investment is positively related to the firm's Customer  performance.
2.6 Relations between informational IT investment with firm performance

The aim of the informational IT Investment is to provide more and better information to manage, control, report, comply and analyse the data (Weill and Aral, 2005). Firms investing more heavily in informational IT had higher quality, increased cycle time, and larger margins (Weill and Aral, 2006). This was further supported by Weill and Broadbent (1998), who stated that other benefits of informational investment were increased control, better information, better integration, improved quality and faster cycle time. Informational IT investment was made to capture information, managed it and used it for control and analysing customer needs so that better decisions could be made about customer needs (Weill and Aral, 2004). It served other functions such as accounting, budgeting, planning and communications (Weill, 1992). 

Other than that, normally informational systems summarises the data from transactional systems and provide communication and collaboration activities, often with external parties, such as industry trends or competitor sales (Weill and Aral, 2003). Examples of information provided by Informational IT Investment include decision support, sales analysis, planning and other reporting formats (Weill and Aral, 2006) and these reports can support the responsiveness, control, reliability and adaptability of firms which, in the end, can lead to more effective decision making. In addition to that, sales analysis and data mining can make firms better able to analyse the customer reactions to new products and services launched, which can help the firm to optimise production and set better pricing strategies to gain improved profit in the end (Weill and Aral, 2006). Furthermore, informational IT investment is expected to provide better reporting and control functions, and better data collection and processing, which lead to better decision making for the firm (Weill and Aral, 2006). The benefits from having IT Informational in the firm and its linkages to firm performance summarised in Table 1.3 below;

Table 3

Benefits of IT Informational
	
	Benefits
	Performance Perspective

	1
	Larger margins (Weill and Aral, 2006), serving other functions such as accounting and budgeting (Weill, 1992)
	Financial Perspective

	2
	Higher quality (Weill and Aral, 2006), faster cycle time (Weill and Broadbent, 1998)
	Internal Business Process Perspective

	3
	Analysing customer needs so that better decisions could be made about customer needs (Weill and Aral, 2006)
	Customer Perspective


         Thus, based on the above explanations, it was suggested that Informational IT investments would lead to better performance effects on financial, customer and internal business process perspectives. In this light, the hypotheses below were formulated to determine the relationship between Informational IT investments and Financial, Customer and Internal Business Process perspectives:

H1f:
Firm’s emphasis on the Informational IT investment is positively related to the firm's Financial  performance. 

H1g:
Firm’s emphasis on the Informational IT investment is positively related to the firm's Internal Business Process  performance. 

H1h:
Firm’s emphasis on the Informational IT investment is positively related to the firm's Customer performance.
2.7 Moderating roles of decentralised decision making 
The definition of decentralised decision making in this study is the decentralised decision making at the level of middle managers, such that they can make autonomous decisions; based on the remote information available through computers, electronic or other networks (Shore, 1983). Decentralised decision making will enable middle managers to undertake effective decision making (Huber, 1990) which in the end will affect the relationship between IT investment with firm performance. The explanations of how decentralised decision making can moderate the relationship between IT investment and performance can be summarised as follows: 
· By having improved communication capabilities that can reduce the organisation’s information processing costs, which in the end makes the organisational procedures more cost effective (Andersen and Segars, 2001).[Financial Perspective]
· When in decentralised nodes, it will increase the effectiveness of decentralised decision makers to identify the problems and opportunities faster (Andersen and Segars, 2001). When these are identified, the computerised information system will support the gathering of data and provide faster reaction to emerging events which in the end should lead to profitable business decisions and performance (Andersen and Segars, 2001).[Financial Perspective]
· Make effective decisions at a faster time using the up-to-date information available to them at that time, in contrast with formal approvals moving along several hierarchical levels of authority (Andersen and Segars, 2001); a firm’s ability to coordinate actions and this makes the firm’s abilities more effective and enhance responsiveness; enhancing the overall organisational effectiveness (Batra, 2006). [Internal Business Process Perspective]
· The combinations of effective decision making with an electronic communication network will facilitate flexible exchange of information across functional boundaries that can improve firm innovation and performance (Kogut and Zender, 1992; March, 1991). [Innovation & Learning Perspective]
· Decentralised structure will improve access to information and this, coupled with enhanced communication in a computerised network, will lead to the increase in innovative capacity (Nonaka, 1994). [Innovation & Learning Perspective]
· In a decentralised structure, decision makers can easily obtain data and information about the business activities and share it in reciprocal information exchanges that can lead them to be able to make effective responses (Andersen and Segars, 2001) particularly to respond to customer enquiries. The improvement in the quality of decision making at various levels can result in enhancing the overall organisational effectiveness (Batra, 2006).  [Customer Perspective]
In all it can be concluded that decentralised decision making will moderate the relationship between IT investment and performance by providing more effective decision making using the wide access to information readily available to them in a computerised environment from the IT investment to enhance the firm’s performance.

Based on the above representations, it was posited that:

H2a:
Decentralised Decision Making moderates the relationship between a firm’s emphasis on Transactional IT investment and a firm’s Financial performance.
H2b:
Decentralised Decision Making moderates the relationship between a firm’s emphasis on Transactional IT investment and a firm’s Customer performance.

H2c:
Decentralised Decision Making moderates the relationship between a firm’s emphasis on Strategic IT investment and a firm’s Financial performance.
H2d:
Decentralised Decision Making moderates the relationship between a firm’s emphasis on Strategic IT investment and a firm’s Innovation & Learning performance.
H2e:
Decentralised Decision Making moderates the relationship between a firm’s emphasis on Strategic IT investment and a firm’s Customer performance.
H2f:
Decentralised Decision Making moderates the relationship between a firm’s emphasis on Informational IT investment and a firm’s Financial performance.
H2g:
Decentralised Decision Making moderates the relationship between a firm’s emphasis on Informational IT investment and a firm’s Internal Business Process performance.
H2h:
Decentralised Decision Making moderates the relationship between a firm’s emphasis on Informational IT investment and a firm’s Customer  performance.
The research model for this study is presented as follows:
Figure 1 
Research Model


H2
H1
Control Variable: Size
Figure 1 above explains that IT Investment is conceptualised as an independent variable (IV) that will have effects on a firm’s performance which is considered as a dependent variable (DV); hence the two-way linear relationship between the two variables as depicted by line H1. The third variable, which is decentralised decision making, is conceptualised as a moderating variable that will influence on the relationship between the IV and the DV. In this study, size is considered as a control variable where its function is to determine whether size of a company will have any influence on the relationships mentioned above. 
3 Methodology
3.1 The sample
The E&E companies listed by Malaysian Industrial Development Authority (MIDA) became the population frame for this study. After undertaking some verifications which included eliminating double counting of company names and addresses, the exact numbers of the E&E population came down to 630 companies. 

The respondents involve responses from various departments since the questions posed cover the areas of IT, IT investment, management decision and firm performance. Previous studies that investigated on the issue of the IT productivity paradox always used to solicit answers from IT and financial departments. This is in line with previous research where respondents were among system supervisors (Fang and Lin, 2006), Chief Information Officers (CIOs) (Andersen and Segars, 2001; Weill & Broadbent, 1998), directors of technology, system analysts and managers (Andersen et al., 2005), and chief financial officer (CFOs) of the firm (Weill and Aral, 2004).

As for the estimation of the sample size, a few references were made. A sample size between 30 and 500 was appropriate for most research (Roscoe, 1975). To be more exact, the general rule of thumb was to have a ratio of 5:1; that is, to have an adequate sample size, each independent variable would need five samples. However, the recommended sampling was to have 15 to 20 samples for each independent variable (Hair, Black, Anderson, and Tatham, 1998). Thus, in this study, the required minimum sample size would be 60 (20 samples each for three independent variables).
Based on the response rate of 12.3% from the previous study carried out in the same industry in Malaysia (Ruzita et al., 2005), the minimum questionnaires that should be posted to the respondents to obtain the minimum sample size of 60 are 487 (equals to 60/12.3%). However, to encounter the problems of inadequate responses from the respondents, the questionnaires were mailed to the whole population (630 samples). A total of 630 questionnaires were sent out, with 102 responding. Of those, only 74 were usable, giving a usable response rate of 12.3%. This relatively low response is quite common in Malaysia and is comparable with similar studies in the manufacturing sector (Ruzita, Daing Nasir and Yuserrie; 2005). 
3.2 Measurements of variables: IT investment 

The respondents will state the percentage of IT investment that is allocated towards transactional purpose. The questionnaires were adapted from previous authors (Weill and Aral, 2006) at the Massachusetts Institute of Technology’s (MIT)’s website (http://web.mit.edu/cisr/MITCISR-ITPortfolio.doc). The qualitative aspects of the original questionnaire were modified to suit the purpose of this study. The data for percentages allocated for transactional and strategic IT investment are taken for a three-year period based on last two years (Y-2), last year (Y-1) and current year (Y0). This is done to take into account the lag effect of IT investment to firm performance (Yuhn and Park, 2010) and also to match these data with increases/decreases in performance within the three-year period scale for firm performance.
3.3 Firm performance

Concerning the instrument to measure a firm’s performance, it was adapted and modified from a previous study (Hoque et al., 2001) where, in this scale, the respondents were asked to indicate on a five-point Likert scale ranging from one (decrease in performance) to five (increase in performance), the effect of performance across the four BSC dimensions in the last three years (Ruzita, Daing Nasir and Yuserrie, 2006). Each dimension of the performance indicators consisted of multiple items specified under the four perspectives of BSC. The items in the four perspectives are supported by various authors in previous studies (Bradford and Robert, 2001; Fang and Lin, 2006; Mabert and Venkatarmanan, 2000; Sami, 2010; Stratopoulus and Dehning, 2000).
Principal Component Factor Analysis (PCA) with varimax rotation was carried out for the 20 items of firm performance measures. The results showed that Bartlett’s Test of Sphericity (Bartlett, 1954) was significant (p-value < 0.01). The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.8, which exceeded the recommended value of 0.5 (Kaiser, 1974).  Both of these results proposed that the data were appropriate for a further factor analysis process. This was further subjected to varimax rotation and loading equal or greater than 0.7 for sample size = 60 (Hair, Black, Babin, Andersen and Tatham, 2006). A reliability check was later performed on the items in the dimensions so as to determine the internal consistency of the measuring items and it has been found that the value of Cronbach Alpha had exceeded 0.7 as recommended by Nunnally (1978). According to Hair et al. (2006), the reliability estimate that is 0.7 or higher suggests good reliability.

3.4 Moderator: Decentralised decision making 

This questionnaire was adapted from the scale used by Andersen (2005) which was constructed on the basis of reported indices’ (Dewar, Whetten and Boje; 1980) measure of hierarchy of authority. The scale measures the level of decision authority on the part of middle managers before they can do important business activities. The instrument has a scale of 1 to 7 to measure the degree of decentralisation in the company. The greater the number on the scale means the greater the degree of decentralisation within a company. 
Principal Component Factor Analysis (PCFA) with varimax rotation was carried out for the five items of decentralised decision-making measures. The results showed that Bartlett’s Test of Sphericity (Bartlett, 1954) was significant (p-value < 0.01).  The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.70, which exceeded the recommended value of 0.5 (Kaiser, 1974). The factor analysis on the five items of the dimension produced one dimension for this construct (Unidimensional); but a reliability test for this dimension produced a Cronbach Alpha of 0.78, which is acceptable (Nunnally, 1978).
4 Data Analysis and Results
4.1 Descriptive Statistics

The descriptive statistics of these constructs that include the minimum, maximum, mean and standard deviation would be ascertained. The results of the descriptive statistics are illustrated in Table 1.4 (Appendix 1);

Table 1.5 presents the descriptive statistics for all variables. As for the four dimensions of IT, the figures for minimum and maximum were obtained by taking the lowest and highest amounts for each categorisation.  Since the data collected for this categorization were for a three-year period, the figures for the minimum and maximum amounts are also for the three-year periods, namely current year, last year and last two years. The minimum amount for all IT investment categorisations is 0, indicating that some respondents did not allocate at all their IT investment to any of the four categorisations. For instance, there are some respondents who gave a full 100% commitment to Transactional IT investment, thus leaving zero amount for other types of IT investment.  

Regarding the BSC perspectives, the figures for minimum and maximum were derived by also taking the lowest and highest amounts for each item in the perspective – namely, financial, internal business process, innovation and growth and also customer measure - since the data for each of these perspectives consisted of multiple items. The financial perspective has three items and for these items, the figures for minimum and maximum were derived individually for the financial perspective. It seems that the minimum amount is one and the maximum amount is five for all the items in the four perspectives. The same method was applied to calculate the minimum and maximum figures for the moderator and controlling variable.

It may be mentioned that the dependent variables were tapped on a 5-point scale. From the result, we see that the means for financial perspective items are rather high (operating income 3.36, sales growth 3.48, and return on investment 3.22). These high means on financial perspective items indicate that, on average, the financial performance has increased throughout the three-year period. As for the internal business operations perspective, the means for its items (material efficiency variance 3.21, ratio of good output to total output 3.27, manufacturing lead time 3.17, labour efficiency variance 3.21) are all exceeding scale 3 except for one item which is material scrap loss (mean 2.91). The higher the score or mean, on average, the higher the performance is. 

The third measure on innovation and growth perspective showed that the means for its items are between 2.36 for number of new patents and 2.77 for number of new products’ launches which are relatively lower than compared to the previous two perspectives. Finally, for the customer perspective, the means are also lower (number of customer complaints 2.63, number of warranty claims 2.37, percentage of shipment returned 2.63, number of overdue delivery 2.52) as compared to the financial and internal business operation perspectives. This also indicates that the customer perspective has not experienced significant increase in performance over the last three years.  The standard deviation on the other hand ranged from 1.06 to 1.41. Among the investment management objectives, transactional received the highest mean in score followed by strategic. The standard deviation ranged from 0.13 to 0.19. The descriptive results indicated that the majority of the respondents placed greatest emphasis on transactional IT investment followed by strategic investment over the three-years period. 

As for the moderator, the measure is tapped at a 7-point scale and, out of the five items, the mean is lowest for item number 3 at 2.16 and highest for items number 4 at 3.20. Finally, for the control variable that is measured by number of employees, the average number of employees in each firm stands at 843 with one the minimum number and 4800 as the maximum number of employees in each firm. The standard deviation ranged from 1.44 to 1.93 for the moderator and 1.06 to 1.41 for the dependent variable.

4.2  Correlation matrix
Correlation analysis is used to measure the association between two variables (Hair et al., 2006). One of the assumptions of regression analysis is that data do not to have multicollinearity in terms of relationships between their independent variables. An ideal situation for a regression analysis to happen is when independent variables are highly correlated with dependent variables, but with few correlations among themselves (Hair et al., 2006). From the correlational analysis in Table 1.5 (Appendix 2), it appears that none of the correlations is above 0.9, which indicates that the problems of multicollinearity do not exist (Hair et al., 2006). 
4.3 Hierarchical regression analysis
In the analysis, hierarchical regression analysis was conducted to test the effects of the relationship between the independent variable, the dependent variable and the control variable. In this study, size was treated as a control variable. Controlling for size gave a better test on the extent to which a firm emphasising IT Investment had an impact on BSC measures. Regression was conducted for each of the BSC perspectives. 
4.4 Hypotheses testing: financial perspective 
As shown in Table 1.6 (Appendix 3), when the financial measure served as a dependent variable, model 1 and model 2  significantly explains  4.1% and 13.5.0%, respectively, of the variance in financial perspective [F = 3.085; 2.487, p<0.1]. This indicates that emphasising an informational objective ha a significant positive impact on financial performance at Beta = [0.196, p<0.1]. The results also indicate that firm size is significantly associated with this perspective (p<0.1). This means that a firm’s size will influence all of the relationships between informational IT investment with a firm’s financial performance. Models 3 and 4, which have included the effects of moderator and interactions, were not significantly related to financial performance. Thus, only hypothesis H1f is supported; other hypotheses (H1a, H1c, H2a, H2c, H2f ) are not supported. 
4.5 Hypotheses testing: internal business process perspective
As shown in Table 1.7 (Appendix 4), when Internal Business Process measure served as a Dependent Variable, only Model 2 significantly explains 5.5% of variance in the internal business process measure performance (F = 3.706), p<0.05). The results also indicate that emphasising the Informational objective has a significant positive impact on internal business process performance at Beta = 0.223 (p<0.1). The results also indicate that size is not associated significantly with this perspective. However, other models were not significantly related to internal business process performance. Thus, hypothesis H1g is supported whereas H2g is rejected.
4.6 Result on the hypotheses testing: Innovation & Growth Perspective  
As shown in Table 1.8 (Appendix 5), when Innovation & Growth measure served as the Dependent Variable, none of the models was significant. The results also indicated that size was not associated significantly with this perspective. Thus hypotheses H1d and H2d are rejected.
4.7 Results on the hypotheses testing: Customer Perspective  

As shown in Table 1.9 (Appendice 6), when Customer measure served as Dependent Variable, none of the models significantly explains the variance in customer measure performance. Thus hypotheses H1b, H1e, and H1h are rejected whereas hypotheses H3c, H4c, H5f, H5i and H5l are partially supported. 
5 Discussion and conclusion
5.1 Relationship between Transactional IT Investment and Performance

In terms of transactional IT investment, the study shows that it is significantly positively related to financial (H1a) perspective, but not to the customer (H1b) perspective. With regard to the relationships of transactional IT investment to firm performance, some authors have provided the theoretical explanations of how this could be achieved. When using transactional IT investment, unit costs will be reduced and productivity increased (Weill and Aral, 2005). This in the end will increase the financial perspective of the firm.

As for the discussions on the statistical relationship between transactional IT investment and firms’ financial performance, the results (Table 1.6) showed that emphasising transactional objective had a significant positive impact on financial performance at Beta = (0.197, p<0.1). The positive beta weight indicates that if financial performance is to be increased, it is necessary to increase the transactional IT investment. This finding further solidifies the positive effects that transactional IT investment brings to firms’ financial performance. 
However, within the context of this study, there is one insignificant finding that is on the relationship between IT transactional with the customer performance, and the explanations for such an insignificant finding are as follows. Firstly, the mean figure for IT transactional was low on average over the three-year period (0.17). When fewer IT expenditures were directed towards transactional IT, that means there were fewer transactional IT assets to work with, and this will lead to fewer benefits that could be obtained from the transactional IT investment. This might explain the insignificant result of transactional IT investment on a firm’s internal business process performance. 

Secondly, this could be probably due to the fact that, nowadays, the usage of IT is so widespread in organisations that the advantage by means of supporting or automate repetitive business processes has been minimised. This argument is supported by the findings that all the firms studied have been using IT for quite some time. A majority of the firms had used IT for over 10 years (55.4%) and only a small number of respondents had used IT for less than one year (2.7%).  When many firms are using the IT applications, this means they also acquire the advantages associated with it and, as a result of this, the competitive advantage that the early IT adopters obtained is minimised, which could lead to a reduction in internal business process performance.  As such, the findings that transactional IT investment leads to better performance in the financial perspective and the insignificant results for customer perspective are deliberated in the above explanations, and this has answered the RQ.1 on the relationship between transactional IT investment and firm performance. 
5.2 Relationship between strategic IT investment and performance
With respect to strategic IT investment, however, none of the performance measurements in the financial (H1c), learning & growth (H1d) and customer (H1e) perspectives, had any significant relationships with it. Although strategic IT investment was thought to gain competitive advantage or position in the market place, this study found no significant correlation between strategic objective and manufacturing performance. Thus, claims that strategic objective would bring product and process innovation, competitive advantage, renewed service delivery, increased sales and market positioning (Weill and Broadbent, 1998) were not supported in this study. 

Strategic IT was a high-risk high-return strategy with a high failure rate of 50% (Weill and Aral, 2003). An inference from this was that any strategic IT investment was a risky investment in the sense that the IT investment may not bring the desirable outcome as expected, and firms would become more cautious in their strategic IT spending as a result. This point is supported by the means figure of strategic IT investment which is the lowest within the three-year period among the four IT assets classes. Since strategic IT investment has a high failure rate of 50%, this could be the reasons for the insignificant findings with regard to the strategic IT investment’s relationship with firm performance. 

Another plausible explanation could be caused by early adopters of strategic IT who would gain competitive advantage over their competitors and, because of this, other firms would emulate their success by investing in strategic IT. Once the technology became commonplace, the competitive advantage was lost and no net performance was obtained, so a strategic initiative will become non-strategic when more competitors emulate the same strategy (Weill, 1992; Weill and Aral, 2006).  For example, in another instance where ATMs were first introduced, this changed the nature of service delivery and business process for early adopters (Dos Santos and Peffers, 1995), but became non-strategic and becomes a transactional investment as other firms emulate the initiative. This in the end will reduce the potential benefits as explained earlier with regard to the strategic IT investment.

The third explanation is that investment in strategic IT investment aims to gain a competitive advantage by positioning the firm in the market for growth, but there is also a factor of lag effect where profits increment cannot be seen within a two-year period between investment and performance (Weill and Aral, 2004). Since this study collected data for a three-year periods, the increment in profits and other benefits can hardly be seen since it takes time for strategic IT investment to bring the desired benefits to the firm’s performance.  This may well explain the insignificant findings in strategic IT investment; and this has partially answered RQ.2 on the relationship between IT investment and firm performance.
5.3 Relationship between Informational IT Investment and Performance

In terms of informational IT investment, it has a significant positive relationship with internal business process (H4b) perspectives, whereas with regard to the financial (H4a) and customer (H4c) performances, they are not significantly related. Informational IT investment summarised the transactional systems and provided communication or collaboration facilities, often including data from outside firms (Weill and Aral, 2003) (examples are industry trends, benchmarking, prices of essential materials). When these data were obtained by the firm, then the relevant department, particularly the production process, would make full use of it to better improve its production so as to gain competitive advantage against its competitors. In short, firms proactively used the output of their informational IT investment to make better decisions such as higher quality and faster cycle time (Weill and Aral, 2004). This could be the reasons for the significant finding on the relationship between informational IT investments and internal business process performance.
As for the statistical explanations on the relationship between informational IT investment with internal business process performance, a significant positive impact of informational IT on internal business process performance at Beta = 0.228 (p<0.05) was recorded (refer to Table 1.7). The positive nature of Beta indicates that informational IT investment will bring positive effects to the performance of internal business process measures. This finding further strengthens the positive effects that informational IT investment adds to firms’ internal business process performance; and this explanation has answered RQ.1 on the relationship between IT investment and firm performance.  As for the insignificant finding with regard to the financial and customer measures, the usage of IT is so widespread in the firms that the competitive advantage obtained by the firms has been minimised. This argument is supported by the findings that all the firms studied have been using IT for a number of years with most of the firms using IT for over 10 years (55.4%) and only a small number of respondents using IT for less than one year (2.7%).  When this happens, this means they also obtain the competitive advantage associated with it.  As a result of this, the competitive advantage that the early IT adopters have is minimised, which in the end could lead to an insignificant relationship with financial and customer perspective. 
5.4 Moderating effect of decentralised decision making (Transactional, Strategic & Informational)
The relationship was significant in model 3 when the moderator was introduced into the relationship between informational IT investment with financial performance as can be seen in the statistical output (Tables 1.6-1.9). From these statistical outputs, it can be seen that model 3 was significant (p<0.1). However, the interaction effect of informational IT investment with the moderator was not significant for model 4. Since the moderator had a significant influence on the relationship in model 3 and no significant result was found on the interaction effects of the moderator in model 4, it can be safely deduced that the decentralised decision making is not a moderator but could be another type of variable. If the specified variable is significant with the criterion variable but does not interact with the predictor, the variable is referred to as as an intervening, exogenous, antecedent, suppressor, or additional predictor variable depending on its other characteristics (Sharma, Durand and Gur-Arie, 1981). This has answered RQ4, RQ5 and RQ6 with regards to the moderating effects of decentralised decision making on the relationship between IT investment and firm performance. These explanations on the insignificant relationships of the moderating effects of decentralised decision making have answered RQ. 4, RQ. 5 and RQ6 on whether the relationship between the IT investment portfolio with manufacturing firm performance is moderated by decentralised decision making.
5.5 Limitations of the study

This study has several limitations. The first limitation pertains to the sample. The sample is rather limited and samples are only taken from MIDA’s (Malaysia Investment Development Authority) list. The sample is also relatively small and confined to the Electrical & Electronics manufacturing firms; thus this would provide a potential source of bias to generalisability of our results to manufacturing sectors in general. The second limitation is that this study only assumed IT investment as the independent variable that can influence performance. All other factors are held constant in line with the concept of ceteris paribus, whereas in real situations, there are many more factors that can influence organisational performance. The third limitation identified is the low response from a mail-surveyed questionnaire. A common problem faced is the difficulty to ensure that respondents answer the questionnaire. The low response rate has indicated that they were not too enthusiastic about replying to the mailed questionnaire.  

5.6 Future research directions

Future studies should also study larger samples from different industries so as to get a comprehensive and broader outlook on the effect of IT investment on performance in manufacturing. Secondly, future studies should look at other factor inputs that can influence the effectiveness of the manufacturing performance. Thirdly, an interview instead of a mail survey for data collection is suggested in future studies. This method can ensure that more respondents will respond according to the research questions. Finally, a different research approach such as the case study is proposed when studying the issue of the productivity paradox. This will enable the researcher to obtain detailed explanations on the processes involved between IT investment and the output in terms of organisational performance.
5.7 Conclusion

The use of the balanced scorecard and its four perspectives - financial, internal business process, innnovation and growth, and customer measures - has provided multidimensional insights on how to measure returns on IT investments in this study. This research had managed to demonstrate the study of the productivity paradox of IT investment within Malaysia E&E firms where the results and findings were discussed in the earlier sections. In this study the benefits of decentralisation in the form of effective decision making was conceptualised to be able to bring a moderating effect to the relationship between the independent variable and the dependent variable. Based on the output and discussion of the findings, it was deduced that the moderating effects were partially significant when measured against the customer perspective only.
Although many authors (Bharadwaj et al.,1999; Brynjolfsson and Hitt, 1996; Dewan and Kraemer, 2000, Fang and Lin, 2006) have studied the issue of the productivity paradox of IT, no empirical research has been conducted to investigate these relationships in terms of the portfolios of IT investment, decentralised management decision making,  conceptualisation of IT investment as a strategy for the firm, performance measurement using BSC theory, conceptualisations and linkages between elements of organisational performance, effectiveness, efficiency and productivity. To fill this gap, this paper presents the study of firms sampled from manufacturing industries in the Electrical & Electronics sector in Malaysia. 
To conclude, this study has demonstrated the benefits of investing in the portfolio of IT assets and its effects on the multidimensional performance measurement of a company which are inclusive of both the financial and non financial indicators, which should be able to capture all the tangible and intangible benefits accruing from the relationships. This study also demonstrated that decentralised decision making could not work as a moderator on the relationship between transactional investment and strategic IT investment to the firm’s performance.
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Appendix 1
Table 1.4
Descriptive statistics of constructs in the study
	
	Minimum
	Maximum
	Mean
	Std. Deviation

	Independent Variable: In Ratios

Transactional current (Y0)
	.00
	1.00
	.17
	.15

	Transactional last year (Y-1)
	.00
	1.00
	.15
	.16

	Transactional last 2 years (Y-2)
	.00
	1.00
	.16
	.19

	Strategic current year (Y0)
	.00
	.50
	.15
	.13

	Strategic last year (Y-1)
	.00
	.60
	.13
	.13

	Strategic last 2 years  (Y-2)
	.00
	.60
	.11
	.13

	Informational current year (Y0)
	.00
	1.00
	.26
	.21

	Informational last year (Y-1)
	.00
	1.00
	.25
	.22

	Informational last 2 years (Y-2)
	.00
	1.00
	.22
	.23

	Moderator: Likert Scale

DM1
	1.00
	7.00
	3.06
	1.93

	DM2
	1.00
	7.00
	3.05
	1.92

	DM3
	1.00
	6.00
	2.16
	1.44

	DM4
	1.00
	7.00
	3.20
	1.79

	DM5
	1.00
	7.00
	2.95
	1.65

	Dependent Variable: Likert Scale

Operating income
	1.00
	5.00
	3.36
	1.09

	Sales growth
	1.00
	5.00
	3.48
	1.11

	ROI
	1.00
	5.00
	3.22
	1.15

	Material Efficiency Variance
	1.00
	5.00
	3.21
	1.06

	Ratio of good output/total output
	1.00
	5.00
	3.27
	1.06

	Manufacturing lead time
	1.00
	5.00
	3.17
	1.17

	Material scrap loss
	1.00
	5.00
	2.91
	1.19

	Labour efficiency variance
	1.00
	5.00
	3.21
	1.12

	No of new patents
	1.00
	5.00
	2.36
	1.35

	No of new product launches
	1.00
	5.00
	2.77
	1.30

	Time to market new product
	1.00
	5.00
	2.63
	1.41

	No of customer complains
	1.00
	5.00
	2.63
	1.24

	No of warranty claims
	1.00
	5.00
	2.37
	1.23

	Percentage of shipment returned
	1.00
	5.00
	2.63
	1.29

	No of overdue delivery
	1.00
	5.00
	2.52
	1.07

	 Control Variable (no of employee)
	1
	4800
	843.20
	1114.21


Appendix 2
Table 1.5
Pearson correlations
Pearson correlations

	 
	TRANSACTIONAL
	STRATEGIC
	INFORMATIONAL
	FINANCIAL
	INTERNAL BUSINESS PROCESS
	CUSTOMER
	INNOVATION & GROWTH
	MODERATOR

	Transactional (TRANS)
	-
	
	
	
	
	
	
	

	Strategic (STRTGC)
	.285
	-
	
	
	
	
	
	

	Informational (INFORM)
	-.076
	.011
	-
	
	
	
	
	

	Financial (FINL)
	 .241*
	.193
	.147
	-
	
	
	
	

	Internal Business Process (IBP)
	.131
	.201
	.217
	.532(**)
	-
	
	
	

	Innovation & Growth (I&G)
	.090
	.104
	.076
	.393(**)
	.534(**)
	-
	
	

	Customer (CSTMR)
	.193
	.072
	.053
	.303(**)
	.482(**)
	.375**
	
	

	Moderator (MDRTR)
	.055
	.260(*)
	-.006
	.005
	.134
	.111
	.241(*)
	-


*  Correlation is significant at the 0.05 level (2-tailed).

**  Correlation is significant at the 0.01 level (2-tailed).


Appendix 3
Table 1.6: Model Summary & Coefficients
Hierarchical regression (Financial)

	Model
	R Square
	R Square Change
	F Change
	Sig. F Change

	1
	.041
	.041
	3.085
	.083

	2
	.135
	.094
	2.487
	.068

	3
	.138
	.003
	.226
	.636

	4
	.161
	.023
	.602
	.616

	Model
	 IV
	Beta
	 Sig.

	1
	Number of Employee
	-.203
	.083

	
	
	
	

	2
	Number of Employee
	-.190
	.097

	
	Transactional
	.176
	.138

	
	Strategic
	.127
	.282

	
	Informational
	.196
	.086

	
	
	
	

	3
	Number of Employee
	-.195
	.093

	
	Transactional
	.175
	.143

	
	Strategic
	.142
	.250

	
	Informational
	.196
	.088

	
	Moderator
	-.056
	.636

	
	
	
	

	4
	Number of Employee
	-.174
	.151

	
	Transactional
	.338
	.148

	
	Strategic
	.401
	.190

	
	Informational
	.196
	.582

	
	Moderator
	.197
	.456

	
	Interaction(Moderator*Transactional)
	-.239
	.436

	
	Interaction(Moderator*Strategic)
	-.306
	.420

	
	Interaction(Moderator*Informational)
	.001
	.997


Dependent Variable: Financial
Appendix 4
Table 1.7: Model Summary and Coefficients
	Model
	R Square
	R Square Change
	F Change
	Sig. F Change

	1
	.006
	.006
	.407
	.525

	2
	.055
	.049
	3.706
	.058

	3
	.071
	.016
	1.202
	.277

	4
	.072
	.001
	.102
	.751

	Model
	 IV
	Beta
	 Sig.

	1
	Number of Employee
	-.075
	.525

	
	
	
	

	2
	Number of Employee
	-.088
	.447

	
	Informational
	.223
	.058

	
	
	
	

	3
	Number of Employee
	-.074
	.524

	
	Informational
	.222
	.058

	
	Moderator
	.127
	.277

	
	
	
	

	4
	Number of Employee
	-.065
	.590

	
	Informational
	.327
	.350

	
	Moderator
	.183
	.389

	
	Interaction(Moderator*Informational)
	-.124
	.751


Dependent Variable: Internal Business Process
Appendix 5
Table 1.8: Model Summary & Coefficients
	Model
	R Square
	R Square Change
	F Change
	Sig. F Change

	1
	.019
	.019
	1.401
	.240

	2
	.027
	.008
	.557
	.458

	3
	.033
	.006
	.430
	.514

	4
	.049
	.016
	1.176
	.282

	Model
	 IV
	Beta
	 Sig.

	1
	Number of Employee
	-.138
	.240

	
	
	
	

	2
	Number of Employee
	-.127
	.284

	
	Strategic
	.088
	.458

	
	
	
	

	3
	Number of Employee
	-.121
	.312

	
	Strategic
	.068
	.580

	
	Moderator
	.080
	.514

	
	
	
	

	4
	Number of Employee
	-.112
	.351

	
	Strategic
	.370
	.228

	
	Moderator
	.241
	.214

	
	Interaction(Moderator*Strategic)
	-.397
	.282


Dependent Variable: Innovation & Growth

Appendix 6
Table 1.9: Model Summary and Coefficients
Hierarchical regression (Customer)

	Model
	R Square
	R Square Change
	F Change
	Sig. F Change

	1
	.016
	.016
	1.199
	.277

	2
	.057
	.040
	.986
	.405

	3
	.108
	.051
	3.864
	.053

	4
	.108
	.001
	.020
	.996

	Model
	 IV
	Beta
	 Sig.

	1
	Number of Employee
	-.128
	.277

	
	
	
	

	2
	Number of Employee
	-.123
	.302

	
	Transactional
	.192
	.121

	
	Strategic
	.001
	.991

	
	Informational
	.075
	.525

	
	
	
	

	3
	Number of Employee
	-.104
	.373

	
	Transactional
	.197
	.105

	
	Strategic
	-.059
	.639

	
	Informational
	.077
	.509

	
	Moderator
	.234
	.053

	
	
	
	

	4
	Number of Employee
	-.111
	.371

	
	Transactional
	.155
	.519

	
	Strategic
	-.067
	.830

	
	Informational
	.038
	.918

	
	Moderator
	.180
	.509

	
	Interaction(Moderator*Transactional)
	.061
	.847

	
	Interaction(Moderator*Strategic)
	.002
	.996

	
	Interaction(Moderator*Informational)
	.045
	.913


Dependent Variable: Customer
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