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Abstract
This paper attempts to determine the impact of research and development (R&D) expenditure on the financial
sustainability of the IT industry as represented by the IT companies listed on the S&P 500 index. The impact of
R&D expenditure on the intermediate variables of marketing performance, gross margin and technological
performance is first ascertained. Further, the impact of each of these intermediate variables on financial
sustainability, i.e. the return on assets (ROA), is determined. The empirical result shows that financial
sustainability is most strongly affected by gross margins, which in turn are strongly impacted on by R&D (Note
1) intensity. R&D expenditure has a positive impact on sales revenues but a negative impact on technological
performance. However, technological performance has a positive impact on financial sustainability. The
non-availability of the decomposition of R&D expenditure in the annual reports of these companies poses a
limitation to our research. Further, the impact of the time lag between the point at which R&D expenditure is
incurred and the point at which it starts to contribute to financial sustainability varies from firm to firm, thereby
making it difficult to ascertain the impact of R&D on financial sustainability. However, the results from our
study pinpoint a very significant relationship between R&D intensity and gross margins. This also forms the
backbone of the pricing strategy formulated by IT companies. Further, there is a very significant relationship
between gross margins and financial sustainability, which is measured by ROA (Note 2).
Keywords: marketing, technology, R&D, financial sustainability, return on asset, gross profit, patent
1. Introduction
The impact of research and development expenditure (hereinafter referred to as “R&D expenditure”) on financial
sustainability has been the subject of research in the past (Artz et al., 2010; Hart & Ahuja, 1996). However, the
findings from these studies are mixed. The reasons for these mixed results vary, ranging from differences in the
definitions of R&D expenditure (Note 3) and financial sustainability to differences in whether and to what extent
the relationship between R&D expenditure and financial sustainability is defined directly or indirectly.
Variations in the methodology used for conducting the research may also be a cause of these mixed results.
The definitions of R&D expenditure vary. Research and development expenditure includes current and capital
expenditure (private as well as public) on creative work that is conducted systematically to increase knowledge of humanity, society and cultures – and the use of this knowledge in new applications (“Research and
development expenditure,” n.d.). R&D covers basic and applied research as well as experimental development.
From this definition, it is evident that R&D expenditure is inclusive of current as well as capital expenditure.
This poses a challenge to researchers studying the R&D expenditure of any industry as a whole. Generally, one
would find a firm’s R&D expenditure in its income statement, but due to inconsistencies between various
reporting standards, they can also be capitalized in the balance sheet. Therefore, there are incongruities regarding
what should be expensed and what should be regarded as an asset. An industry is composed of a number of
companies - each of which could present its R&D expenditure differently. The R&D expenditure might be
inclusive of current expenditure, capital equipment costs and allowable depreciation expenditure.
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Another challenge is the lack of avaiilability of thee decompositioon of R&D exxpenditure in companies’ an
nnual
reports. Noot reporting thhe operating m
margin results inn sufficient deetail makes it eextremely diffiicult to relate R&D
R
indices preecisely to profi
fitability measuures (Scherer, 22001).
Sher and Y
Yang (2005) define
d
R&D iintensity as onne of the variaables affectingg firm perform
mance. They define
R&D intennsity as the raatio of R&D exxpenditure to tthe total numbber of employeees. On the otther hand, Hart and
Ahuja (19996) take the raatio of R&D exxpenditure to sales as one off the independdent variables aas a determina
ant of
firm perfoormance. The research
r
by Shhin et al. (20009) and Ural aand Acaravci ((2006) also coonfirms the rattio of
R&D expeenditure to salees as one of thee variables thaat determine firrm performancce.
The existeence and impaact of variabless other than R
R&D expendituure and their im
bility
mpact on finaancial sustainab
also need to be acknow
wledged. Gilmaan and Millerr (1978) state that corporatee performance depends on many
m
factors bessides research. They also inddicate that the rrelationships thhat actually doo exist tend to become obscu
ured.
‘Sustainabbility’ now ofteen refers to thhe “three pillarrs” of sustainab
ability, i.e. envvironmental, soocial and economic
sustainabillity (Adams, 2006). These three sustainnability pillarss are mutuallyy reinforcing and not mutually
exclusive ((“Sustainabilitty”, n.d.).

ment, economy and society thhat contribute tto sustainable
Figuure 1. The interrlinking themees of environm
deevelopment
Source: Suustainability. (nn.d.).
r
tow
wards society in terms of eenvironmental and social suustainability. Adam
A
A business is socially responsible
at the
Smith, in his book An Inquiry into tthe Nature annd Causes of the Wealth off Nations (17776), states tha
interests of the society as
a a whole are served by the self-seeking acctions of indivviduals. While environmenta
al and
social susttainability are important pillars, in order too attain both oof them a firm needs funds aand these funds can
be realizedd only when the
t pillar of eeconomic sustaainability has been achievedd. Milton Frieedman, in his book
Capitalism
m and Freedom
m (1962), writes that “… theere is one andd only one sociial responsibility of businesss - to
use its resoources and enggage in activitiies designed too increase its pprofits so long as it stays witthin the rules of
o the
game, which is to say, engages in oopen and free competition w
without decepption or fraudd”. Thus, Fried
dman
criticized tthe view of soccial responsibiility on the groounds that any good other thhan profit maxiimization is ba
ad for
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the company. It can result in misallocation of resources. Once profits have been generated to achieve financial
sustainability, attempts to discharge social responsibility that are consistent with the shareholders of the business
can be made.
Another key question is that of selecting the appropriate metric to determine financial sustainability. Hart and
Ahuja (1996) use the ROA (return on assets), ROS (return on sales) and ROE (return on equity) as the
determinants of firm performance. Artz et al. (2010) use the ROA and sales growth as measures of firm
performance. Mokhtar et al. (2005) use nine different measures of corporate performance, of which they find the
ROA (return on assets), EVA (economic value added) and industry category to be the most significant
determinants of corporate performance. Hunton et al. (2003) use the ROA (return on assets), ROS (return on
sales), ROI (return on investments) and ATO (asset turnover) as metrics of firm performance.
Besides the above metrics, there are certain other variables that are used to assess firm performance. Altinkemer
et al. (2011) use labor productivity, i.e. the ratio of sales to the number of employees, inventory turnover and
Tobin’s Q, i.e. the ratio of the total market value of the firm to the total asset value to determine firm
performance, besides ROA (return on assets) and ROE (return on equity). Verbeeten and Vijn (2010) measure
performance by using the return on investment (ROI) or cash flow return on investment (CFROI). Fang et al.
(2011) use the respective month’s stock return for the same, whereas Pauwels et al. (2004) use the firm revenues,
incomes, firm value and ratio of market capitalization to book value.
For our research, we have chosen the ROA (return on assets) as a measure of financial sustainability. The
primary aim of our research is to examine the relationship between the R&D expenditure of information
technology companies (hereinafter referred to as “IT companies”) listed on the S&P 500 index and its impact on
financial sustainability (measured by the ROA (return on assets)). First, we examine the relationship of R&D
expenditure with the marketing performance, gross margin and technological performance of these IT companies;
then, we examine the impact of each of these performances on the ROA (return on assets), which is our metric
for determining financial sustainability.
2. The IT Industry in the USA
During the last two decades, information technology (IT) has been a key driver of innovation in many areas and
has drastically changed social behavior across the world. In the past two years, manufacturing in the IT industry
has been extremely volatile, with leading companies like Google, Motorola, Nokia, Microsoft, Apple and
Hewlett-Packard making major changes to their commercial strategies due to the introduction of new products
arising from their R&D decisions as well as those of their competitors.
From the examples of these companies, we can say that success in the IT marketplace cannot be sustained
merely by being the leader in terms of market share; it is also necessary to invest in research and development.
The IT industry is highly competitive as it is driven by new and rapidly changing technologies. IT companies
typically rely heavily on trade secrets, patents and confidentiality and licensing agreements to establish
proprietary technology and new product innovations as well as to protect them. In order to develop new products
regularly, a company must typically sustain high levels of R&D expenditure, resulting in constantly increasing
costs. While this expenditure is essential in developing technologically advanced products to maintain a
competitive advantage, what needs to be ascertained is whether this expenditure improves the financial
sustainability of the company in terms of the ROA (return on assets).
The US ranks first overall in ICT, i.e. information and communication technologies (Finland is second), first in
ICT R&D (Israel is second) and first in human capital (China is second). It is a close second to Australia in the
ICT legal environment and first in the IT industry environment (for which Canada comes second). However, the
US is ninth in terms of IT infrastructure (“Investment for the Future - Benchmarking IT Industry
Competitiveness 2011”, n.d.).
Almost 70% of all global ICT R&D investments are made by the US and Japan. With around $9 billion in R&D
spending, Microsoft is the leader in ICT R&D spending (Grueber & Studt, 2011).
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Table 1. Top 10 ICT companies in the US based on R&D expenditure
Information and Communication Technologies

2009

Top US R&D expenditures

2010

2011 (Q1 to Q3)

Millions, US $

Microsoft

8 581.00

8 951.00

6 991.00

Intel

5 653.00

6 576.00

6 042.00

International Business Machines

5 820.00

6 026.00

4 702.00

Cisco Systems

4 994.00

5 711.00

4 371.00

Oracle

2 775.00

4 108.00

3 347.00

Google

2 843.00

3 762.00

3 864.00

Hewlett-Packard Co.

2 768.00

3 076.00

2 440.50

Qualcomm

2 432.00

2 624.00

2 348.00

Apple

1 416.00

1 959.00

1 854.00

EMC

1 627.50

1 888.00

1 589.00

Source: 2012 Global R&D funding forecast (2011).
Thus, R&D spending is beginning to constitute a major share of the total spending of IT companies, which is
why it is essential to examine whether it improves the ROA of the company or not.
2.1 The S&P 500 Index
The S&P 500 is an index of the prices of 500 large-cap common stocks actively trading in the United States. The
stocks included in the S&P 500 trade on the New York Stock Exchange or NASDAQ - two of the largest
American stock market exchanges.
After the Dow Jones Industrial Average, the S&P 500 is one of the most commonly followed equity indices.
Many different kinds of funds, such as mutual funds, ETFs (exchange-traded funds) and pension funds are
designed in such a way that they track the performance of the S&P 500 index.
The S&P 500 refers not just to the index, but also to the 500 companies that have their stocks included in the
index. The stocks included in the S&P 500 index are also part of the wider S&P 1500 and S&P Global 1200
stock market indices.
Companies included in the S&P 500 are broadly classified into ten different industries:
(1) Industrials
(2) Financials
(3) Health care
(4) Consumer discretionary
(5) Information Technology (IT)
(6) Utilities
(7) Materials
(8) Consumer staples
(9) Energy
(10) Telecommunications services
The computing and electronics industry (also known as the IT industry) achieved the biggest absolute increase in
R&D spending in 2010, accounting for 28% of the total R&D expenditure. The health-care industry came second,
with a 22% share in R&D spending (Corporate R&D spending, 2011). Since the IT industry has the highest
R&D spending, it is necessary to analyze the productivity of this spending and its impact on financial
sustainability.
Six IT majors (from all the IT companies listed on the S&P 500) form more than half of the industry sales. This
can be seen from the table below.
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Table 2. Percentage of sales from the top six US IT companies (Figures in ‘000s)
Company Name

Sales (in $)

Percentage of
Industry Sales

HP

126 033 000

15.71%

IBM

99 870 000

12.45%

Apple

65 225 000

8.13%

Microsoft

62 484 000

7.79%

Dell

52 902 000

6.59%

Intel

43 623 000

5.44%

Total sales of top six IT companies on S&P 500

450 137 000

56.10%

Total sales of sixty IT companies on S&P 500

802 361 291

100%

Source:
(i) Income Statement of Hewlett Packard Co. Retrieved from Thomson Reuters Eikon database on 28th
February, 2012
(ii) Income statement of International Business Machines Corp. Retrieved from Thomson Reuters Eikon
database on 25th February, 2012
(iii) Income statement of Apple Inc. Retrieved from Thomson Reuters Eikon database on 17th February, 2012
(iv) Income statement of Microsoft Corp. Retrieved from Thomson Reuters Eikon database on 25th February,
2012
(v) Income statement of Dell Inc. Retrieved from Thomson Reuters Eikon database on 25th February, 2012
(vi) Income statement of Intel Corp. Retrieved from Thomson Reuters Eikon database on 25th February, 2012
2.2 Prior Research and Literature Review
The survey of literature served two purposes for us. First, it justified our choice of dependent and independent
variables. Second, it gave us some insight into the existing research about this topic and the methods used for the
same.
We have used financial ratios to determine the impact of R&D expenditure on financial sustainability. This
approach of ours is supported by Feng and Wang (2001). However, there are researches which take into account
qualitative variables such as knowledge oriented motives, market oriented motives and resource oriented motives
also (all measured on Likert scales) as performance measures (Arvanitis & Hollenstein, 2011).
As far as our choice of ROA (Return on Assets) as a measure of financial sustainability is concerned, we have
supporting literature for the same (He & Huang, 2011). Lo et al. (2012) use ROA (Return on Assets) and ROS
(Return on Sales) as determinants of financial performance. Wang and Qian (2011) use ROA (Return on Assets)
and market to book ratio as measures of financial performance. Rothschild (2006) states that ROA is the most
critical financial goal for manufacturing firms.
As far as our choice of independent variables is concerned, we have literature supporting our choice of R&D
intensity (i.e. the ratio of R&D expenditure to sales) as the independent variable (Shin et al., 2009; Ural &
Acaravci, 2006).
R&D expenditure does have an impact on sales growth (Franko, 1989; Kenneth Ko, 2005; Chang & Su, 2010;
Morbey, 1988). There is a significant correlation between sales growth and R&D intensity in the base metal
chemical industry (Shirsendu Ganguli, 2009). Sales growth is an indicator of marketing effectiveness (Basuki &
Henderson, 2003).
Regarding the impact of R&D expenditure on profitability, Lewin and Chew (2005) state that high spending on
R&D is not a guarantee of high profitability unless firms manage it properly. R&D expenses affect profitability
estimates of businesses because R&D expenditure is required to be expensed immediately. The profitability in
turn distorts the ROA (Danielson & Press, 2005) which is why we haven’t examined the relationship between
R&D expenditure and ROA directly. The distortion can be proved by our findings on the impact of R&D
intensity to ROA directly for all the 60 IT companies in our sample and for the six major IT companies - IBM,
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Dell, Microsoft, HP, Apple and Intel. The path co-efficient for relationship between R&D intensity and ROA for
all 60 companies is negative (path co-efficient = -0.170 and t-statistic = 2.53) while the path-coefficient for the
same for the six IT majors, as stated above, is positive (path co-efficient = 0.220 and t-statistic = 2.14).
We have used regression analysis for our study. This is supported by the research of Mithas (2012), Zhang and
Rogers (2009), Cronin and Cronin (1985) and Mittal (2004).
Past research which examines the impact of R&D expenditure on ROA has given varied results. As per
Altinkemer et al. (2011), ROA drops significantly in the project initiation year. Various performance and
productivity measures improve in a decreasing manner after the initiation year due to fixed effects regression.
According to Pauwels et al. (2004), introducing new products increases long term financial performance and
firm value. Product entry in new markets gives the highest top-line, bottom-line and stock market benefits. Firm
revenue, firm income, firm value and the ratio of market capitalization to book value have been used as metrics
for financial sustainability in their study. Artz et al. (2010) state that R&D spending is positively related to
patents but there is a negative relationship between patents and ROA and patents and firm growth. However,
there is a positive relationship between patents and new product announcements. Sher and Yang (2005) observe
that innovative capabilities are generally positively related to performance measured in terms of ROA (Returns
on Assets).
Hunton et al. (2003) observe that ROA (Return on Assets), ROS (Return on Sales) and ATO (Asset Turnover) is
significantly lower for non-ERP (Enterprise Resource Planning) adopters than for ERP adopters in the third year
after ERP implementation. Pandit et al. (2011) measure firm performance in terms of net income and operating
cash flows. They find that the mean level of future operating performance is positively associated with the
quality of a firm’s patents. The standard deviation of future operating performance is negatively associated with
the quality of the firm's patents and more innovative firms have higher levels of operating performance and
lower levels of uncertainty in terms of operating performance.
However, a research gap that we faced was the limited amount of research conducted to measure the impact of
R&D expenditure on technological performance. A further gap consisted of the limited research carried out to
ascertain the impact of marketing performance, gross margins and technological innovation on financial
sustainability. The primary aim of our research is to bridge this gap.
2.3 Research Objective and Methodology
The objective of the study was threefold: (1) to determine the impact of R&D expenditure on the financial
sustainability of IT companies (measured by ROA) through three performance measures - marketing
performance, gross margin and technological performance, (2) to develop a model that captures the indirect
relationship between the R&D expenditure and the financial sustainability of IT companies through the
above-mentioned measures and (3) to determine the extent of the relationship between the R&D expenditure, the
performance measures and the financial sustainability of IT companies.
This paper presents how R&D expenses impact on the financial sustainability of companies, taking the IT
industry of the USA as a sample. We then developed a model that captures the relationship between the R&D
expenditure and the financial sustainability of companies through three intermediating performance measures marketing performance, gross margin performance and technological performance.
To test the relationship implied by the research model and the research hypothesis, this study used secondary
sources for data collection. The first step in the data collection involved identifying the IT companies listed on
the S&P 500 index as of February 6, 2012. This gave us a sample of seventy companies. The sample was to be
analyzed for a period of ten years, i.e. 2001-2010. The second part of the data collection involved identifying
ratios to measure each of the identified parameters, i.e. research and development, marketing performance, gross
margin, technological performance and financial sustainability (represented by the ROA). For this, a random
selection of annual reports of a few IT companies was studied. After identifying the ratios, we added some filters
to the sample in order to avoid biases. We removed the companies that did not have R&D expenses for more
than two years out of the ten years. This process reduced our sample size to sixty-two companies. We could not
find sufficient financial information for two of these companies since they were merged with other companies
within the sample itself. Finally, our sample consisted of sixty companies for ten years. After collecting the
financial information of the sample companies from Thomson Reuters, we calculated the identified ratios for all
the sixty companies for ten years. Thomson Reuters presents the income statement, balance sheet and cash flow
statements of companies as they are reported. The ratios that we calculated are as follows:
•

R&D expenditure/sales
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•

R&D YoY (year-on-year) growth

•

Sales YoY (year-on-year) growth

•

Sales/non-current assets

•

Gross margin

•

Return on assets

•

Return on assets YoY (year-on-year) growth

Vol. 6, No. 11; 2013

Wheelen and Hunger (2002) define performance simply as the end result of activity. The marketing performance
parameter measures the end result of investing in R&D activities in terms of sales. Ambler and Kokkinaki (1997)
review articles relating to marketing performance measures and find that the top three measures are sales and
sales growth, market share, and profit contribution and brand preference - both in third place. This supports our
argument for the use of sales growth as a measure of marketing performance.
Significant research has been performed using R&D intensity as a measure of the R&D parameter (Leonard,
1971). The research intensity of a firm signifies its commitment to science and technology as a means of
effecting growth through change. It can be represented by the ratio of R&D inputs to current output, the most
common measure being R&D expenditure as a proportion of sales. However, to measure sales growth (which is
the dependent variable), it is important to use a growth measure for the independent variable. We used change in
R&D YoY as the independent variable when the impact of R&D was tested on marketing performance.
Based on a working paper by the National Bureau of Economic Research - Measuring the Returns to R&D (2009)
- there is a significant relationship between the gross margin and the R&D spending of a firm. The gross margin
percentage is the gross profit to sales ratio, where the gross profits are the sales less the cost of the goods sold,
and are therefore gross of R&D expenditure. This fact implies that there will be a simple accounting correlation
between the gross profit to sales ratio and the R&D to sales ratio and we expect the relationship to be positive,
with any increase in the R&D matched by an increase in the gross profits. The relation basically tests the returns
to scale based on R&D spending. Even Susan Holak et al. (1991) state that increased R&D spending can have
either a positive or a negative influence on the gross margin. This relation is also tested with our model.
In the third part of our model, we test the relation between the R&D and the technological performance of the
firm. By means of the technological performance, we intend to test the operational efficiency of the firm. Some
of the measures of operating efficiency and factors that explain efficiency could be tested by the fixed
assets-turnover ratio, measured by sales to fixed assets (Qudah, 2011). This indicates the extent to which
long-term assets are used to produce sales (Robinson et al., 2003). In the same context, Gibson (1989) writes that
the sales to fixed assets ratio measures the firm’s ability to make productive use of its property, plant and
equipment through the generation of sales dollars. So, the more efficiently assets are used, the higher a firm’s
profits, where (fixed assets = property + plant + equipment). However, after analyzing the annual report of some
of the companies, we realized that various other intangibles, like patents, goodwill and trademarks, would not be
captured even though they significantly influence the sale of the company. Hence, we decided to take the
denominator of the asset turnover ratio as the non-current assets (non-current assets = total assets - current assets)
instead of just the fixed assets to capture the intangible assets.
In the next stage of the model, the earlier dependent variable becomes the independent variable and the impact is
tested on the financial sustainability of the firm. The sustainability of a firm depends on its financial performance.
The financial performance is measured using the return on assets (ROA) (Waddock & Graves, 1997).
While comparing the marketing performance of the company with its financial sustainability, we use the ROA
YoY growth, because we believe that a growth-dependent variable should be used against a growth-independent
variable. ROA growth is the ratio of gross operating profits to assets between the current year and the preceding
year.
In the next step of the model, we test the degree to which gross margins have an impact on the financial
sustainability of the firm, i.e. ROA. The ROA is measured as the net income (PAT) to total assets and can be
calculated as (net income/total assets) * 100.
In our final test of the model, we determine the relationship between the technological performance of the
company, which is measured by the non-current asset turnover (i.e. sales/non-current assets), and the financial
sustainability of the firm, which is measured by the ROA. The efficiency of the management of a firm can be
measured by the way and manner in which they utilize the assets of the firm to yield positive returns. The asset
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turnover ratio is an important financial ratio that can be used to achieve the purpose of measuring management
efficiency (Onaolapo & Kajola, 2010).
The limited literature on marketing performance and financial sustainability as well as the gross margin and
financial sustainability constitute a research gap for our study.

Marketing
Performance
H1

Research &
Development

H2

Gross margin

H3

H4

H5

Financial
sustainability

H6
Technological
Performance

Figure 2. Proposed model
2.4 Hypothesis
H1 - There is significant relationship between R&D expense and Marketing performance of IT companies.
Companies invest in research and development with the hope that this spending will actually be investment for
the companies that increase sales of the company. As stated earlier, marketing performance is measured by sales
growth and R&D is captured by change in R&D expense growth. Sales growth is an indicator of firm growth and
it is expected that this will be correlated with R&D investment (Hall et al., 2009). Based on a study conducted by
Artz et al. (2010), there is a negative relation between R&D and sales growth of a firm.
H2 - There is significant relationship between R&D expense and Gross margin performance of IT companies.
There is a possibility that firms are investing in research activities that help improvise their gross margin by
innovating technology that allow firms to use cheaper alternatives to manufacture. According to a study
conducted by Booz Allen Hamilton, the only statistical relationship identified was that R&D spending appears to
yield better gross margins (Jaruzelski, Dehoff, & Bordia, 2005). The relationship between R&D intensity and
current profitability is more variable (Hall et al., 2009).
H3 - There is a significant relationship between R&D expense and Technological performance of IT companies.
As the R&D intensity increases, there is a possibility that firms may have to patent their innovation. As a result
of this, their asset base (particularly of intangible assets such as patents) may increase. The assets of firms may
also increase due to addition of capacity to cater to the increasing demand.
H4 - There is a significant relationship between marketing performance and financial sustainability of IT
companies.
Ideally it is expected that with an increase in the sales revenues of a company, the return on assets of companies
should improve. However, for IT companies whose sales revenues have increased, the asset base is also likely to
increase as a result of which the ROA of a company may come down even though the net income may have gone
up.
H5 - There is a significant relationship between gross margins and financial sustainability of IT companies.
Gross margins of companies can expand for two reasons. First, if firms are able to increase sales without
proportionally increasing the variable expenses (Luckham, 1982). The other possibility is that firms are able to
make the same sale with a lower value of variable expense or customers are willing to pay a higher per-unit price
for the firm’s products (Byus et al., 2010). With the improvement in gross margins, it is expected to positively
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impact the financial sustainability of the firm. This hypothesis tests whether there is a significant relationship
between gross margin and financial sustainability.
H6 - There is a significant relationship between technological performance and financial sustainability of IT
companies.
Asset turnover (Sales/Total assets) when multiplied by the net profit (Net profit/Sales) margin yields the return
on assets (Luckham, 1982). Based on this, it is expected that there is a positive relationship between asset
turnover and return on asset.
2.5 Data Analysis
We have used partial least squares (PLS) to validate and measure our hypotheses. PLS employs a
component-based structure equation modeling (SEM) rather than a co-variance based SEM which makes the
PLS algorithm usable even for small sample sizes (Chin, 1998). PLS helps avoid two problems: inadmissible
solutions and factor indeterminacy (Fornell & Bookstein, 1982), which makes it best suited for complex models.
PLS estimates both formative and reflective constructs. Hence, we chose the PLS model due to our small sample
size, simple estimation of results and practical meaning of factor scores.
3. Method of Analysis
The hypothesis testing was done on the basis of two parameters: the path coefficients and the t-value. After
running the model in SMART -PLS for the PLS algorithm we found out the path coefficients of the dependent
variables to the independent variables. This gave us the relationship between them. If the coefficient is positive,
the two variables have a direct relationship and if it is negative, they have an inverse relationship.
After running the PLS algorithm, we ran the Bootstrapping algorithm to find out the t-statistic value of the
different relationships in the model. For our research, we have taken 99% as the confidence interval which
means the t-stat > 2.58 and p < 0.01 (Vasilopoulos, 2011) for the relationship to be significant.
4. Results
We tested our model (Figure 2) in two parts. In the first part, we tested Research and Development with the
marketing performance, the gross margin and the technological performance. We got a positive and significant
relation between year-on-year increase in R&D expenditure and marketing performance (b = 0.560, p< 0.01)
(Leonard, 1971). We also observed a significant positive relationship between R&D intensity and gross margins
(b = 0.236, p<0.01). However, we observed a negative and significant relation between R&D intensity and
technological performance (b = -0.150, p < 0.01).
In the second part, we tested the marketing performance, the gross margins and the technological performance
respectively to return on assets, where we find that there is a positive and significant relationship between
technological performance and ROA (b = 0.124, p < 0.01). There is also a significant and positive relationship
between gross margins and ROA (b = 0.274, p < 0.01). There is an insignificant relationship between marketing
performance and ROA (b = 0.050, p > 0.01) i.e. return on assets which leads to a rejection of H4.
5. Discussion
The results demonstrated a significant indirect relationship between R&D expense and financial sustainability
through gross margin.
5.1 R&D and Marketing Performance
The relationship between R&D and marketing performance is measured by year on year changes in R&D
expenditure and year on year changes in sales growth. The significant positive relationship indicates that with an
increase in R&D expenses, the sales of IT companies are growing. A possible explanation for this positive
relationship is that as companies innovate new products and manufactures them, their revenues go up. This rise
in revenues is volume driven. i.e. it rises because of increase in demand. The prices of these new products mostly
remain the same as their predecessors or may be marginally higher. Companies cannot increase the prices of
their products significantly because of the high intensity of competition in the industry. For e.g.: When Apple
launches a new version of iphone, the price of the new iphone is more or less the same as its predecessor. If
Apple increases the price of the new iphone significantly, then it is likely that it may lose out on sales to its
competitors who sell similar technology phones at a relatively lower price.
5.2 R&D and Gross Margin
The relationship between R&D and gross margin was tested using R&D intensity (i.e. R&D / Sales ratio) and
gross margin (i.e. gross profit/sales). On running the model, a significant positive relationship was observed
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between R&D and gross profit margin. Companies with higher R&D intensity are expected to have a higher
gross profit margin. The rationale behind this is that companies may be investing in research projects that help
them reduce the cost of materials and labor used in their manufacturing processes. Gross margin measures profit
from sale after accounting for material, labor and other manufacturing costs. A reduction in material and labor
costs leads to a rise in gross profit margin. Another possibility is that the R&D teams of companies have been
successful in innovating products that enable them to differentiate their products in terms of quality and ease of
use from their competitors. This in turn allows them to charge a slightly higher price which further improves the
gross margin of the company.
5.3 R&D and Technological Performance
The relation between R&D and technological performance is tested using R&D/Sales ratio and
Sales/Non-current asset ratio respectively. On testing the model we found a significant negative relationship
between R&D and technological performance. This can be explained by the expanding non - current asset base
due to discovery of new technology. As and when companies develop new technologies, they register them as
patents. These patents become a part of the company’s intangible asset base. The negative relationship between
R&D intensity and technological performance can be explained by investment in intangibles for protecting
existing technologies from competitors rather than for actual innovation (Artz et al., 2010). These intangibles
don’t contribute to innovation or rise in revenues in any way and increase the non-current asset base thereby
leading to a decline in the ratio of sales to non-current assets. For e.g. Google acquired Motorola for its portfolio
of patents which would help them defend Android against legal threats from competitors armed with their own
patents (Erica Naone, 2011).
Table 3. Results of hypothesis testing for sixty companies
60 IT companies
Hypothesis

Hypothesis tested

Co-efficient

t-statistic

Accepted/Rejected

H1

R&D to Marketing Performance

0.56

11.50**

Accepted

H2

R&D to Gross margin

0.236

4.55**

Accepted

H3

R&D to Technological Performance

-0.15

5.81**

Accepted

H4

Marketing performance to Financial
sustainability

0.05

1.14

Rejected

H5

Gross Margin to Financial sustainability

0.274

5.96**

Accepted

H6

Technological performance to Financial
sustainability

0.124

4.40**

Accepted

Marketing
Performance
0.050**

0.560*

Research &
Development

0.236*

Gross margin

0.274*

-0.150*

Financial
sustainability

0.124*
Technological
Performance

Figure 3. Results of analysis
*statistically significant, ** statistically insignificant,
131

Negative effect,

Positive effect

www.ccsenet.org/jsd

Journal of Sustainable Development

Vol. 6, No. 11; 2013

We also tested this model on the top six IT companies based on revenues - Apple, Dell, IBM, HP, Intel and
Microsoft to see if this negative relationship was applicable to them as well. On running the model, we observed
a similar significant negative relationship between R&D and technological performance for these companies
(path co-efficient = -0.562, t-statistic = 9.50). This supports the negative relationship between R&D and
technological performance established by our model.
5.4 Marketing Performance and Financial Sustainability
The relation between marketing performance and financial sustainability is measured using year on year growth
in sales and year on year change in return on asset. There is a positive relationship between marketing
performance and financial sustainability but it is very insignificant. This means that there is no definite
relationship between marketing performance and financial sustainability.
5.5 Gross Margin and Financial Sustainability
The impact of gross margins on financial sustainability is measured using gross profit ratio and return on asset
respectively. Running the model shows a significant positive relation between gross margin and financial
sustainability. It is reasonable to expect that with an improvement in gross margin, return on assets of a company
would improve. This can be explained by economies of scale. As the sales of companies increase, the average
cost per unit decreases. This is mainly due to two factors. First, as sales increases the bargaining power of
companies also increase in terms of obtaining lower prices from suppliers for bulk raw-material and component
purchases. Second, the fixed costs are spread over an increased number of units. So, with increase in sales, the
phenomenon of economies of scale starts showing effect and improves the gross margin as well as ROA of
companies.
5.6 Technological Performance and Financial Sustainability
The impact of technological performance on financial sustainability is measured using Sales / NCA ratio and
ROA (Return on Assets). It is expected that there would be a positive relation between Sales / NCA and Return
on Assets. This can be explained with the basic expansion of the ROA formula.
ROA = (Net profit / Sales) x (Sales / Total assets)
We have used the Sales / NCA as our asset turnover ratio. NCA = Total Asset - Current Asset. There would be a
close relation between Sales / Total asset and Sales / NCA. With the increase in Sales / Total asset, it is expected
that Sales / NCA would also improve. This is because the denominator of Sales / NCA would be lower as
compared to Sales / Total asset and therefore would result in a higher ratio. On testing the model as well we
found a significant positive relation between Sales / NCA and ROA.
5.7 Complete Model
On viewing the model as a whole, we can say that there is a strong indirect positive relationship between R&D
and financial sustainability through the gross margin measure.
5.8 Summary of Findings from Descriptive Statistics
There is a significant positive relationship between the year-on-year changes in R&D expenditure and the
year-on-year changes in sales revenues (path co-efficient = 0.56 and t-statistic = 11.50). This is indicative of the
fact that new innovations due to research and development lead to new product developments and hence higher
sales volumes. This is turn contributes to the growth in revenue.
However, the relationship between year-on-year sales growth and financial sustainability, though positive, is
very insignificant (path co-efficient = 0.050, t-statistic = 1.14). This might be due to the typical nature of new
product introductions in the IT industry. Prices of every new version of an existing product are almost the same
as the previous version or only marginally higher. However, it would be packed with several improvised features
over the previous version leading to higher costs and therefore, reduced margins. Reduced margins would lead to
a lower ROA (Return on Assets).
R&D intensity (i.e. the ratio of R&D expenditure to sales) has a positive relationship with Gross Margins (i.e.
the ratio of gross profit to sales). The path co-efficient is = 0.236 and the t-statistic is 4.55. Investments in R&D
help in improving methods of production thereby reducing the production costs - both in terms of material costs
as well as labor costs by raising productivity, eliminating waste and rework etc. As stated in point (a) above,
R&D expenditures have a positive impact on sales revenues. This growth in sales revenues is volume driven.
The relationship between gross margin and financial sustainability is also positive and significant (path
co-efficient = 0.274, t-statistic = 5.96). There is an increase in the efficiency of production as the number of
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goods being produced increases. Generally, economies of scale lower the average cost per unit through increased
production since fixed costs are shared over an increased number of goods.
The relationship between R&D expenditure and technological innovation (measured by the ratio of sales to
non-current assets) is negative and significant (path co-efficient = -0.150, t-statistic=5.81). This can be explained
by investment in intangibles for protecting existing technologies from competitors rather than for actual
innovation. (Artz et al., 2010). These intangibles don’t contribute to innovation or rise in revenues in any way
and increase the non-current asset base thereby leading to a decline in the ratio of sales to non-current assets.
The relationship between technological innovation (i.e. the ratio of sales to non-current assets) and financial
sustainability is positive and significant (path co-efficient = 0.124, t-statistic=4.40). Financial sustainability as
measured by ROA is a composite of two ratios i.e. net profit ratio and asset turnover ratio. Assuming no change
in the net profit ratio, if the ratio of sales to non-current assets increases, the ROA would also rise.
From the study, it is apparent that R&D expenditure has the maximum impact on gross margins and gross
margins have the maximum impact on financial sustainability. Thus gross margin (which is positively related to
R&D expenditure) has the most significant positive impact on ROA as compared to marketing or technological
performance. Gross margin also represents the pricing policy of the industry.
On conducting the same hypothesis tests for top six IT companies, we found similar results in all the tests except
when we compared the Marketing performance to financial sustainability. There is a significant positive relation
between marketing performance to financial performance for the top six companies, whereas there is an
insignificant positive relation for the whole sample of sixty companies.
Table 4. Results of hypothesis testing for both sixty companies and top six companies in the IT industry
60 IT companies

Top 6 companies

Hypothesis
tested

Co-efficient

t-statistic

Accepted/
Rejected

Co-efficient

t-statistic

Accepted/
Rejected

H1

R&D to
Marketing
Performance

0.56

11.50**

Accepted

0.457

3.44**

Accepted

H2

R&D to Gross
margin

0.236

4.55**

Accepted

0.895

44.73**

Accepted

H3

R&D to
Technological
Performance

-0.15

5.81**

Accepted

-0.562

9.50**

Accepted

H4

Marketing
performance
to Financial
sustainability

0.05

1.14

Rejected

0.418

2.86**

Accepted

H5

Gross Margin
to Financial
sustainability

0.274

5.96**

Accepted

0.714

7.50**

Accepted

H6

Technological
performance
to Financial
sustainability

0.124

4.40**

Accepted

0.346

2.97**

Accepted

5.9 Limitations and Scope for Further Research
Our study has a few limitations. First, the decomposition of R&D expenditure is not given in all the annual
reports. In the absence of this data, it is difficult to determine how much R&D expenditure pertains to a
particular project, how much portion of it has long term effects on revenues and how much portion has short
term effects on revenues. There might be R&D expenditures which start showing effects only after a few years
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and not immediately. If the detailed breakup regarding these expenditures is available, their specific impact on
revenues and ROA can be ascertained.
The lag effect of R&D expenditure can be examined. Many times, R&D expenditure incurred in a certain year
starts showing effect only after a certain number of years. This comparison across different time periods is
necessary to ascertain not just the effectiveness of R&D expenditure but also the time taken for its benefits to
start showing.
Since the study covers only IT companies listed in the S&P 500, it is a representative of the American IT
industry. These conclusions cannot be applied to the IT industry of other countries directly because their
operating and business environments may be different. The legal, social and cultural environment in which firms
operate in other countries, particularly emerging nations may be significantly different from the American IT
industry.
We could further have segregated the IT companies into sub-industries as per the Global Industry Classification
Standard (GICS) - ‘software and services’, ‘technology hardware and equipment’ and ‘semiconductors and
semiconductor equipment.’ This would’ve led to a more accurate assessment of R&D expenditure’s impact on
ROA.
The ROA might be impacted by factors and variables other than the ones we have identified. With a higher
number of variables identified in the model, changes in ROA might be explained in a better way.
6. Conclusion and Implications of the Study
The objective of the study was to determine the impact of R&D expense on the financial sustainability of IT
companies (measured by ROA) through three performance measures - Marketing Performance, Gross Margin
and Technological Performance and the extent of relationship between R&D expenses, performance measures
and financial sustainability of IT companies. The second objective was to develop a model that captures the
indirect relationship between R&D expense and financial sustainability of IT companies through the above
mentioned measures.
The selection of the independent variable, moderating variables and dependent variable was done after a survey
of literature. The relationships between these variables were then examined using a regression model at 99%
significance level. The results revealed that R&D intensity positively impacts gross margins due to reduction in
variable costs of production due to R&D. Gross margins in turn positively impact the financial sustainability of
IT companies as economies of scale lower the average cost per unit through increased production since fixed
costs are shared over an increased number of goods. While R&D expenditure leads to new product innovation
and a consequent rise in volume driven sales revenues, the rising sales revenues have a very minor impact on the
ROA due to the typical nature of new product introductions in the IT industry. Prices of every new version of an
existing product are almost the same or only marginally higher than the previous version. Since it would be
packed with several additional features over the previous version, it leads to higher costs and therefore, reduced
margins. Reduced margins along with expanding asset base due to patents would result in a lower ROA (Return
on Assets).
We thus conclude that gross margin is the variable that is most strongly affected by R&D intensity and it is also
the variable that most strongly influences the financial sustainability of IT companies.
IT companies can benefit from this analysis. It is clear that in order to survive and financially sustain their
businesses, IT companies need to invest in Research and Development. Failure to do so will give their
competitors a chance to seize their market share. While this R&D does drive up sales revenues as seen in the
model, rise in revenues does not lead to a significant rise in ROA. As mentioned earlier, this happens because
most new models or improvisations over previous products are priced almost similar to the preceding
versions/models. However, they come with many additional features which drive up their production cost
leading to lower margins and lower ROA. When IT companies know this, they have two challenges on hand.
First, R&D would be necessary to increase sales. On the other hand, they need to control their cost structures so
that they can allow this sales growth to drive up ROA. For this, they need to focus on R&D expenditure not just
to develop new products but also to devise means to reduce existing production costs. An IT company which can
find out a way to balance both these goals can outpace its competitors.
The strongest relationship has been observed between R&D expenditure and ROA via the gross margin. The
positive relationship between R&D expenditure and gross margin again confirms the fact that R&D expenditure
when made to reduce production costs is beneficial to the firm. The positive relationship between gross margin
and ROA emphasizes the importance of economies of scale. Understandably, considering the huge amounts of
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expenditure incurred on R&D, companies need to plan production scales that are large enough to justify the
amount of R&D spending on them. This positive relationship would help Information Technology companies to
frame realistic pricing policies which will improve their gross margin.
The negative relationship between R&D intensity and technological performance indicates that IT companies
need to think whether they are investing too much in patents or intangibles just for protecting themselves against
existing competition or legal disputes rather than focusing on innovation.
The new model is given below. From the diagram, it is evident that there is no significant relationship between
marketing performance and financial sustainability. There is a negative performance between R&D intensity and
technological performance. There is a positive indirect relationship between R&D intensity and financial
sustainability via gross margins.

Marketing
Performance
0.050**

0.560*
Research &
Development

0.236*

Gross margin

0.274*

-0.150*

Financial
sustainability

0.124*

Technological
Performance

Figure 4. Concluding model
*statistically significant, ** statistically insignificant,

Negative effect,

Positive effect
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Notes
Note 1. R&D: Research and development
Note 2. ROA: Return on assets
Note 3.R&D expenditure: Research and development expenditure
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