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Abstract 

Introduction: The discussions of the significance of R&D on firm perform-
ances have been intense throughout recent years. Some claim 
that not all companies would benefit from R&D while others 
argue the opposite. However it is considered that R&D indeed 
is an important factor for future profits. It certainly facilitates 
for technological improvement and contributes with product 
developments and quality advance. R&D adds new knowledge 
that is useful both from a microeconomic perspective i.e. com-
panies and a macroeconomic i.e. countries. In the short run 
R&D will not result in any noticeable differences, but in the 
long term the outcomes will indicate positive effects.  

Purpose: The objective of the thesis is to study if there is a relation be-
tween R&D and firm profits. The authors’ expectation is that 
the findings from the paper will provide both investors and re-
search intense companies with valuable information that will 
constitute for a basis estimating the value of implementing 
R&D in a particular company. 

Method: A quantitative approach has been chosen in order to complete 
our studies. The data is obtained through companies’ annual 
reports and statistics from stock exchanges. Finally the figures 
will be compiled in Microsoft Excel and thereby analyzed in 
SPSS, more exactly the Spearman rank relation coefficient 

Results: The result indicates that there is no clear relationship between 
R&D and EBIT. However as EBIT levels vary greatly between 
different industries, the authors decided to conduct an industry 
analysis. Since the only sector with large enough sample was the 
manufacturing industry, it was the only one which was purpose-
ful to analyze. In this case, the outcome resulted in a strong 
positive correlation. In the second hypothesis between R&D 
and growth the Spearman rank did show a positive correlation 
for the manufacturing industry. The third hypothesis dealing 
with R&D-to-sales and annual return, however only showed a 
small negative correlation.   
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Sammanfattning 

Inledning:  Debatterna om huruvida FoU har för inverkan på företags pre-
stationer har varit intensiva de senaste åren. Somliga hävdar att 
inte alla företag vinner på FoU medan andra påstår raka motsat-
sen. Dock bör FoU emellertid betraktas som en viktig faktor 
för framtida vinster. Det underlättar säkerligen för tekniska 
framsteg och bidrar med produkt utvecklingar samt kvalitets 
förbättringar. FoU gynnar ny kunskap som är nyttig från både 
en mikroekonomisk synvinkel d.v.s. företag och en makroeko-
nomisk aspekt d.v.s. länder. Inom en kort tidsperiod resulterar 
FoU inte till någon märkbar skillnad, men inom det långa lop-
pet kommer det att antyda på positiva effekter.   

Syfte: Målet med uppsatsen är att undersöka om det finns något sam-
band mellan FoU and företagsvinster. Författarnas förhopp-
ningar är att resultaten från studien kommer att bidra med an-
vändbar information som både investerare och forsknings in-
tensiva företag kan ta del av och utvärdera.  

Metod: En kvantitativ infallsvinkel har valts att genomföra vår under-
sökning på. Data har erhållits genom företags årsredovisningar 
och statistik från börslistor. Slutligen har alla siffror samman-
ställts i Microsoft Excel and därefter analyserats i SPSS, närma-
re bestämt Spearman rank relation coefficient.    

Resultat: Resultaten visar att det inte finns något samband mellan FoU 
och rörelseresultat. Däremot då rörelseresultat varierar kraftigt 
mellan olika industrier valde författarna att genomföra en bran-
schanalys istället. Problemet här var att endast tillverkningsin-
dustrin som hade ett tillräckligt urval för att det skulle vara gi-
vande att göra en sådan analys. I detta fallet resulterade under-
sökningen i ett starkt positivt samband mellan FoU och vinster. 
I den andra hypotesen mellan FoU och tillväxt visade Spearman 
rank testet en positiv relation. Den tredje och sista hypotesen 
med FoU genom försäljning och årlig avkastning visade ett 
svagt negativt samband.       
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1 Introduction 

This section includes a background of the stated problem, discussions about the issue 
and conceivable delimitations. Moreover perspectives about the aim and usefulness of 
this thesis are also presented. Views from macroeconomics to microeconomics are also 
highlighted and discussed to give a deeper and synchronized understanding.      

1.1 Background 1: General overview of R&D 

Recently a heated discussion concerning Research and Development (R&D) has been 
front-page news in the Swedish business media. Politicians, researchers, business execu-
tives and institutions have all argued the importance of R&D as a key factor for the 
growth and future of the Swedish economy. From an international perspective Sweden 
belongs to one of the most R&D intensive nations in the world, in form of R&D expen-
ditures in proportion to GNP and quantity of patent registrations. Though Swedish en-
terprises have reduced investments in R&D, Sweden is ahead of countries such as Fran-
ce, United Kingdom, Germany, Japan and United States (SCB, 2005).  

However it is important to highlight the increasing competition internationally while the 
Swedish research and investment climate has been reduced in recent years according to 
international studies. On the World Economic Forum’s investment climate ranking Swe-
den fell from fourth to twelfth last year. In this perspective it is important to analyze if 
the decrease in investment climate have any significance for the firms performance, or if 
the companies’ long term profitability is independent of R&D expenditures (Ledare Da-
gens Industri, 2005-10-03). 

The great number of R&D intensive companies in Sweden, have all contribute to the 
country’s top position. The table 1-1 shows that Ericsson, SAAB and Astra Zeneca are 
the top three investors of R&D in Sweden during 2003 (Dagens Industri, 2004-03-10).  

Table 1-1 Top 10 R&D companies in Sweden 

 

 

R&D 2003 

Place Company R&D share in % of turnover  R&D expenditures, Billion SEK 

1.  Ericsson 23 27.136 

2.  Saab 21 3.690 

3.  Astra Zeneca 18 27.918 

4. Amersham Biosciences 13 605 

5.  Intentia 13 376 

6.  IFS 12 269 

7.  IBS 10 241 

8.  LGP Allgon 8 197 

9.  OM Hex 8 221 

10.  Elekta 7 183 
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Generally it is firms within sectors such as electronics, transports and pharmaceutical 
which have the highest amount of R&D expenses. The table 1-2 shows the total amount 
of people employed in R&D activities in Sweden during 2003.  

Table 1-2 People working with R&D by industry 

Investments in R&D are considered as 
important for future profits. But the issue 
is, does R&D in fact maximize share-
holder value? Some people argue the sig-
nificance of R&D for job creation, pro-
ductivity and long-term growth in Swe-
den, and request the government to 
spend more money on R&D. While oth-
ers oppose this view and claim that not all 
companies benefits from R&D invest-
ments. It is not advantageous for small 
companies to invest in R&D. Instead they 
should screen the market for new innova-
tions and focus on their core customers 
(Dagens Industri, 2005-09-21). 

Because R&D is considered as an impor-
tant major source for technological im-
provement, either countries or companies 
can not reject its significance. In more 
concrete terms R&D contributes with 
new products and services, higher stan-
dards and quality as well as new knowl-
edge of production procedures. R&D 
generates spillover effects, which means 
that while it adds new value to the com-

pany itself, it will also contribute to the evolution of the particular industry. Therefore the 
social return on R&D could probably be higher than the private return (Guellec & Van 
Pottelsberge, 2001).  

1.2 Background 2: R&D from a macro perspective 

Since it is observed that R&D is an important factor for growth, countries invest large 
sums in R&D related activities. The Swedish Government has put much effort to be-
come one of the leading R&D countries worldwide. Indeed Sweden nowadays has a 
strong position internationally. Ever since the 1990s the R&D expense from Sweden has 
increased steadily, but in the past years it has decreased. During 2003 Sweden invested 4 
percent of its GNP, or 97 billion SEK in R&D activities. Since Sweden is a small coun-
try, it invests more than other nations in proportion to GNP (SCB, 2005). The trend of 
decreasing investments on R&D seems to hold short-term. Recent reports from Statisti-
ska Centralbyrån indicate that last year the expenditures on R&D dropped further from 
97 billion SEK in 2003 to 95 billion SEK in 2004, which corresponds to 3,7 percent of 
GNP (www.N24.se, 2005). 

Number of persons in Sweden working 
full-time or part-time in R&D activities 
by industry 2003 
   

Branch of industry Total 

Total business sector 52 345 
Financial business 1 050 
Non-financial business 51 295 
Good producing firms 41 112 
Electronics industries 13 069 
Transport industries 12 079 
Engineering industries 5 455 
Pharmaceutical industries 4 908 
Petroleum products and other 
chemical industries 1 414 
Steel- and metal industries 1 070 
Pulp- and paper industries 1 000 
Other good producing industries 2 119 
Service producing firms 10 183 
Research institutes 4 185 
Data processing, post and tele-
communication 3 336 
Business services 1 085 
Retail 842 
Other service producing firms 735 
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However Sweden is still clear ahead of the Lisboa-strategy, a vision stated by the mem-
bers of the European Parliament. The objective is to invest at least 3 percent of GNP on 
R&D (2/3 must come from business enterprises) from 2010 and forward (SCB, 2005).   

The main decrease in R&D comes from the electronics industry. Companies as Ericsson 
and ABB have cut their expenditures and outsourced much of the business to low-wage 
countries. The Consequences of their actions results in a vicious circle where subcontrac-
tors achieve less profits and reduce their R&D activities as well. On the other hand the 
negative trend is not here to stay. In the near future companies will raise more funding 
for R&D (www.N24.se, 2005). 

Nevertheless investments on R&D can not be underestimated. A large part of Sweden’s 
future depends on how well R&D intensive firms perform. Therefore the government 
must adjust and enhance laws and regulations in order to improve the R&D atmosphere 
for the companies. Otherwise it will only be a matter of time until Asian countries with 
consistent and rapid growth will pass Sweden (Dagens Industri, 2005-03-03).   

R&D investment in proportion of GNP from 1991-2003 

Figure 1-1 R&D in ratio of GNP 

As seen in the figure 1-1, Sweden is the leading R&D nation even ahead of superior G8 
countries like Japan, United States, France and United Kingdom. Also our Scandinavian 
neighbours are a bit behind. In total over eighty percent of the R&D expenditures in 
Sweden go to products within telecom, transports and medicine related areas (SCB, 
2005).  

The natural explanation of why Sweden is placed in front of other countries is because of  
many R&D intense companies in proportion to the country size. Two thirds of the over-
all R&D expenditures in Sweden were conducted by the twenty firms who had the high-
est R&D budget (Dagens Industri, 2003-02-06).  

Various theories have all indicated that large firms have better starting points of running 
R&D than small firms. It is mainly the large firms’ R&D investment that has contributed 
to Sweden’s current top position. Without the major companies’ resources, Sweden wo-
uld never have been in the top. Also in recent years many larger enterprises have reduced 
their costs on R&D drastically. Therefore there has been a discussion to encourage small 
and medium sized (SME) companies to invest on R&D. It is too dangerous only relying 
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on multinational firms. Indeed their R&D contributes to a nation’s welfare but one must 
nevertheless help the SME:s so they could achieve growth in the long term (Dagens In-
dustri, 2004-08-26).    

1.3 Problem Statement 

Our problem definition is to study the correlation between R&D and firm performance. 

Since the stock price is fluctuating to a higher degree and affected by changes in the mar-
ket, we believe that EBIT (Earnings Before Interests, Taxes) also called operating profit 
is the best benchmark for the performance of a company. The annual stock return will 
however be used as a variable in order to see if high R&D give long term benefits to sha-
reholders. The last variable used is sales growth which shows at which rate the firm has 
grown annually each year. Sometimes firms sacrifice profit in order to increase sales and 
therefore both variables are crucial to get a valid conclusion. To get a long-term perspec-
tive and reduce the impact from exceptional events the study is performed over a period 
of eight years.  

1.4 Hypothesis 

The main hypothesis will be:   

H:1 = Is there a correlation between R&D spending and profits? 

Secondary hypotheses includes: 

H:2 = Is there a correlation between R&D and growth? 

H:3 = Is there a correlation between R&D and higher stock returns? 

1.5 Delimitation of problems 

To limit our problem statement we have chosen to focus on publicly traded companies 
on the A list in industries with a sufficient amount of R&D. In total 22 companies are 
studied. The firms have to have an adequate size, have existed long enough for their pre-
sence to be meaningful and not done any major structural changes. The chosen compa-
nies have invested in R&D through the selected time period. These boundaries have an 
implication on the sample size, for example banks and service companies are excluded. 

1.6 Purpose 

The goal with the thesis is to evaluate whether there are a correlation between R&D 
spending and company performance. Hopefully the results from the study will be able to 
give guidelines to research intense companies and provide investors with a basis for esti-
mating the value of R&D in a given company. The results can be approached in levels of 
how much companies are willing to invest within R&D, and whether these expenditures 
have a positive effect for future income. Only long term conclusions can be derived from 
the analysis since the study is performed on companies over an eight year period. 
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1.7 Disposition 

The structure of the thesis is shown below: 

 

Chapter Two 

(Frame of references, theories 
& definitions) 

Chapter Three 

 (Previous research in the scien-
tific field) 

Chapter Four 

(Scientific methodology) 

Chapter Five 

(Methodology part) 

Chapter Six 

(Empirical findings) 

 

Chapter Seven 

(Analysis of data and theories) 

 

Chapter Eight 

(Our conclusion & recommen-
dations for future studies) 

Central features here include assorted references and theories, 
which we consider are suitable to solve our problem statements.    

 

 

This chapter presents other research papers within this thesis fi-
eld of research. It contains a short summary of the most impor-
tant findings together with critique and reflections. 

 

 

In this section a general introduction of the scientific methodol-
ogy will be reviewed.  

 

 

 

This chapter explains the research process and the procedure for 
gathering data. The statistical tests used to analyze the data are 
explained. 

 

 

The outcome from the statistical tests are presented and ex-
plained.  

 

 

The literature, previous studies and our empirical data is ana-
lyzed in order to answer the problem statement and hypothesis. 

 

 

Our thoughts and analysis of the outcome of chapter seven are 
given in the conclusion.  
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2 Frame of reference 

In order to be familiar with the issue of the thesis, first a definition section explains and 
includes all relevant findings and information about our topic. Second, various R&D 
theories are underlined and as a final point a summary page connect our hypothesis with 
the selected frame of references.    

2.1 Definition section 

2.1.1 Definition of innovation 

Innovation and R&D are two concepts that are strongly linked together. The notion of 
innovation is ambiguous, and there are indeed ranges of various definitions about how to 
explain innovation. However there are mainly two schools that are considered to have 
had the most impact on the field of innovation. These are the Schumpeterian school and 
the school of Drucker. The first one created by the Austrian economist, Joseph Alois 
Schumpeter and the second one by the Austrian born Peter Ferdinand Drucker. Drucker 
is considered to be the father of the field of management studies. Over and above these 
two schools of innovation, two other “newer” hypotheses are also of importance and 
ought to be mentioned, the technology-push hypothesis and the demand-pull hypothesis. 

2.1.2 Definition of profitability 

In terms of economic values, profitability is indeed a vital factor for both companies and 
nations to survive and stay competitive. Profitability is used as an indicator of how well a 
company or country performs. Low profitability would indeed imply poor cash flow whi-
le higher profitability means that the business generates positive earnings, useful for fu-
ture finance investments. In other words, profitability is a measurement that quantifies 
the actual strength and ability to compete with other actors within the market. A firm’s 
core business that generates income is of significance since its profits are used to finance 
R&D activities (Erixon, 1987).    

2.2 A Schumpeterian view 

According to Schumpeter, the innovation process could be divided into different catego-
ries. One is when a new good is being introduced to the public and when there exist a 
new technology of production improvement. But innovation might also be when oppor-
tunities arise in new markets or when access is given to “new sources of supply of raw materials 
or half-manufactured goods” (Nordfors et al., 2005, p.4). An extensive restructuring of an in-
dustry could also be an innovation, for example the start of selling consumer goods on 
the Internet (Nordfors et al., 2005).     

1934 Schumpeter formulated his above mentioned definition of innovation. However he 
also put together a hypothesis which stated that: “large firms are more than proportion-
ately more innovative than small firms” (Kamien & Schwartz, 1982, p.22). Schumpeter 
came to this conclusion as he observed many advantages for multinational firms in order 
to achieve a higher degree of innovation. Large companies have much more financial 
support and backup than smaller firms. They could also benefit from reduced costs due 
to economies of scale in R&D activities. Other advantages are that an environment with 
various professional experts and technological competences creates a more innovative 
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atmosphere. In contrast to small firms were only few people are working. Moreover once 
a product have been developed, it is more likely that customers would buy it from a well-
known established company than from a small unknown. If there are advantages, of 
course disadvantages also exist. The main drawback is that researchers’ innovations in 
multinational firms may not be supported by the executives. In such cases a smaller 
company could be more appropriate since they are more likely to pursue the opportuni-
ties (Kamien & Schwartz, 1982). 

2.3 Innovation according to Drucker 

Drucker on the other hand defines innovation as several possible opportunities. In order 
to succeed in business, one has to find their niche and gap in the market. Once the op-
portunity has been recognized it has to be transformed into market actions. The first op-
portunity of seven Drucker recognized is the opportunity of “the unexpected”. This me-
ans events that occurs all of a sudden and that we can not influence or predict. Example 
of this scenario could be when IBM initially launched their first computer, only available 
for scientific research. This became a huge failure, since there where no market for com-
puters in science. However the product attracted other customers, who saw the potential 
of it. Suddenly an unexpected opportunity had started, which was not planned from the 
beginning (Drucker, 1985). 

Opportunity number two involves “the incongruous”. This means a phenomenon that 
“ought to be” but is not (Drucker, 1985). In other words, there exists a divergence of 
what there should be and what is offered. An example that could be used to illustrate this 
is the situation of students’ housing in Sweden. As it is hard to find apartments, the trend 
now seems to be that students rent big apartments and then split it up between each 
other, since one-room flats are difficult to find. There “ought to be” more cheaper and 
one-room apartments for students in Sweden, but there is not (J. Wiklund, personal 
communication, 2005-11-08). 

The third opportunity “process needs” involves the need of finding innovative ways to 
improve existing technology or knowledge. It is about to reach a certain desire vision, 
one must develop new ways in order to achieve the goal. This is because the existing 
technology or knowledge may not be suitable enough (Drucker, 1985).           

“Industry and market structures” is the forth opportunity which simply means changes 
within an industry and the market. This is due to new technology available or new know-
ledge. Firms which are not fast enough to adapt to the new circumstances are in danger 
of losing their market share (Drucker, 1985).   

The next one, opportunities from “demographic” changes is similar with the previous 
case. Instead here, the change could take in form of size, population, gender, age, in-
come, education or employment (Drucker, 1985).   

The sixth opportunity consists of “changes in perception”. Since all humans are unique, 
we have different opinions. If a product or service could change peoples’ perception, it 
would become a cash cow. However one should know that perceptions could be chang-
ed quickly and should not be taken for granted. A trend now is that people tend to eat 
more healthy food instead of fast food. This was not the case in the past. This phenome-
non has risen in recent years. This is due to the change in perception that people want to 
become healthier (Drucker, 1985).   
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The last one includes opportunity of “new knowledge”. New knowledge is very powerful 
since it can improve existing technology which can give benefits to the society.  When 
the Internet was founded, this new knowledge revolutionized the world as it is today 
(Drucker, 1985).       

2.4 Technology-push vs. Demand-pull 

Technology-push theory claims that it is the research staffs within a given company who 
are the major originator for innovations. Thus operating in industries with an already 
high existing scientific-base favors innovative solutions. In other words this theory highly 
welcomes any form of rivalry as competition is considered to push technology forward. 
As the competition is harder and faster changing in industries like electronics, pharma-
ceuticals, biotech and chemicals, they have a higher degree of R&D than firms in for ex-
ample railroads, oil refining and steel, where the competition is stagnated. The technol-
ogy-push theory also favors larger firms rather than smaller ones, since the conclusion is 
that large companies have much more resources at disposal (Kamien & Schwartz, 1982).   

The demand-pull theory has a different angle. The theory’s notion is that innovation co-
mes directly from workers in the production and marketing department. The researchers 
function as the implementers who fulfill the visions. Hence the key concept of the theory 
is that business opportunities arise from profit seeking. Companies in markets with 
growth are always in need of supplementary capital equipment. This gives opportunity 
for other firms to support the major companies with their solutions. This theory is also 
only efficient in markets with growth. In smaller markets, the development would be 
much slower and the need of support less than in dynamic markets. The same conclusion 
is also drawn here that large firms indeed are more beneficial than small in form of inno-
vations (Kamien & Schwartz, 1982). 

2.5 What is R&D? 

There are three different types of R&D; business, domestic and public R&D, which is 
done by e.g. universities (Guellec & Van Pottelsberge, 2001).   

In applying R&D factors such as learning, being entrepreneurial and willingness to take 
risks is important in order to invent products or services. From this point of view, hu-
man resources, technological competences and patents are usually counted as assets that 
represent a given company’s R&D.  

The different stages of R&D could be illustrated by three steps, as seen in the figure. The 
first stage is “basic research” which is the vision of discovering new technologies. This 
research is only performed and tested in projects where there are estimated to have mar-
ket potential. Enterprises as the IT industry, biotechnology and aerospace are the major 
branches who invest in basic research. We could also include government agencies and 
universities that are performing the same R&D stage. In the “applied research” stage, it is 
more likely that the potential “ideas” from basic research results in concrete actions. It is 
within this phase that companies decide in which projects to prioritize and invest on. Ma-
inly every large firm has some type of applied research.  

The last step of the R&D stage is labeled “development”. It involves everything from the 
designing of the product, test of the product to production scheduling and planning 
(Krajewski & Ritzman, 2002). 
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The R&D stages represent mainly manufacturing enterprises; however the main objec-
tives of the model could also be applied within the service industry. The central differ-
ence lies in the development stage. Companies operating in the service sector must iden-
tify their target and offer differentiated services, otherwise why should customers choose 
your service instead of others? The main challenge is therefore to offer unique solutions 
(Krajewski & Ritzman, 2002). 

 

Research and Development stages 

Figure 2-1 R&D process within companies 

2.6 The theory of R&D and growth contribution 

R&D should be viewed as a long term investment. It is a continuous development proc-
ess to create and form new inventions in order to improve existing technology. “R&D 
evolves new ideas and designs and is used by firms in search for blueprints of new varie-
ties of products or higher quality products. R&D is not directly productive but will con-
tribute to the expansion of so called frontiers of knowledge” (Oosterbaan et al., 2000). 
The knowledge achieved are then a key contributor to growth. However “R&D is re-
sponding to market incentives such as profits” and R&D “generates spillovers in knowl-
edge, which can be used without additional costs” (Oosterbaan et al., 2000). 

Stage 1 

Basic research 

Stage 2 

Applied research 
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New products 
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New processes 
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suppliers 

Generates new  
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Solves practical 
problems by 
applying find- 
ings from basic 

research. 

Creates new 
products or 

processes to meet 
market needs. 
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2.7 The importance of R&D – Demonstration with a R&D 
game theory 

In order to understand why R&D is significant for companies, a simple R&D game will 
be illustrated. Both Procter & Gamble and Kimberley-Clark are the major actors in the 
European disposable diaper market. Through innovative baby products both Procter & 
Gamble with Pampers and Kimberley-Clark with Huggies, control nearly one third of the 
market. Thus innovation requires many efforts in form of investments. High costs on 
R&D could therefore not be avoided. One statement is that “if no firm conducts R&D, 
every firm can be better off, but if one firm initiates the R&D activity, all must” (Parkin 
et al., 2003, p.281). Furthermore, one should assume that Procter & Gamble and Kim-
berley-Clark equally have £25 million to decide whether to invest on R&D or not (Parkin 
et al., 2003).    

The figure 2-2 demonstrates an R&D game between the two mentioned companies. The 
outcome from the first category (top from left) shows that if both Procter & Gamble and 
Kimberley-Clark invests on R&D, they will make a profit of £45 million respectively £5 
million. The second category (top from right) indicates a loss of £10 million for Procter 
& Gamble if they do not invest on R&D and a huge earning of £85 million for Kimber-
ley-Clark if they invest in R&D. The third category (bottom from left) shows the reverse. 
Here Kimberley-Clark makes a loss of £10 million because they are not willing to spend 
on R&D while Procter & Gamble gain profits of £85 million since they spend on R&D. 
The last category (bottom from right) gives profits of £70 million correspondingly £30 
million for the firms as they both invest on R&D. (Parkin et al., 2003)    

The results from this game are obvious. Kimberly-Clark will make a £85 million profit if 
R&D is approached, given that Procter & Gamble do not spend on R&D. The other 
scenario is that Kimberley-Clark is not going to invest on R&D and therefore only will 
gain profits of £30 million. The conclusion here is that R&D activities thus are more be-
neficial. And if we assume that the two companies indeed concentrate on R&D, Kim-
berly-Clark will make profits of £5 million and a loss £10 million if Kimberley-Clark 
does not. Also in this case, we can see that investments on R&D create better value. The 
finding from figure 2-2 is an example of the Nash equilibrium. This represents “an equi-
librium when each player takes the best possible action, given the action of the other 
player” (Parkin et al., 2003). Because of this theory, both companies adopt R&D activi-
ties. Of course we could see that if no one finances R&D, they would gain the highest 
profits. However it is unrealistic to suppose no one would invest on R&D. In reality, the 
competition is much tougher and Procter & Gamble and Kimberley-Clarks are not the 
only actors. (Parkin et al., 2003) 
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Procter & Gamble’s strategies 

Kimberley- 

Clark’s 

strategies  

R&D 

R&D 

No R&D 

No R&D 

+£ 45m 

+£ 5m +£ 85m 

-£ 10m 

+£ 70m 

+£ 30m 

+£ 85m 

-£ 10m 

With hypotheptical numbers 

Figure 2-2 R&D game theory with hypothetical numbers 

2.8 Summary of the link between frame of references and 
hypothesis 

Hypothesis: Is there a correlation between R&D spending and profits? 

Concluding remark: The response to this question is that R&D seems to generate benefits 
such as higher revenues. R&D reflects upon market reactions in form of higher profits, 
but how?:  

R&D creates innovations which results in new products and improved quality � En-
hanced technology and new ideas gives competitive advantages among rivals � Custom-
ers buy products and services from companies that offers them best value for their 
spending � When more people buy the product the company’s sales will increase. 

R&D actions are therefore significant in order to gain profits. The game theory states 
that all companies must carry out R&D since it is unrealistic to assume no one else is do-
ing it. So due to this reason the assumption should be rejected. Companies who do not 
invest in R&D would be highly disadvantaged and would not be able to adapt to new 
market conditions, thus losing market shares to competitors.      
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Hypothesis: Is there a correlation between R&D and growth? 

Concluding remark: There is a correlation between R&D and growth, both from a macro-
economic level and a microeconomic. R&D is undoubtedly considered important for pu-
shing the development forward and bringing new technologies to the market.  

Hypothesis: Is there a correlation between R&D and profit among companies in separate industries? 

Concluding remark: It is clear not everyone would benefit from too much of R&D. Imagine 
in old industries i.e. steel and rail roads would not profit from investing too in R&D, it 
would rather be better to improve customer relationships for example. However when 
the conditions is completely different within industries like electronics, pharmaceuticals, 
biotechs and chemicals, due to the competition they must perform R&D to remain com-
petitive on the market. In conclusion, some industries have much more to win in R&D 
activities while it is not a way for achieving success for others.  

As smaller firms does not have the same financial resources, technology and know-how 
as larger firms, some claims that that only multinational companies could maximize the 
returns of profits earned from R&D activities. Furthermore larger firms are more innova-
tive than smaller ones and are better suited with more basic conditions in order to gener-
ate higher revenues.     
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3 Previous studies 

This part, prior studies within the research area of R&D and profits are evaluated in or-
der to find strengths and weaknesses compared with this thesis. 

Since it would be impossible to analyze all aspects of R&D and profitability in this re-
search paper, a number of previous studies have been examined. Analyzing other studies 
gives many benefits and improves the quality of the paper, they provide a point of refer-
ence for feasible results. This increases the reliability of the paper and gives ideas on 
which variables to use. They are also a source for inspiration and by examining them it is 
possible to find areas previously overlooked which this thesis can study and by that make 
a contribution to this area of study. Previous studies might also give ideas on literature 
about the subject; however this paper has minimized the use of it with the purpose of 
not risking the originality. Finally the previous studies give an important input to the final 
analysis. 

3.1 Motives behind the choice of previous studies 

To give a broad view of previous studies in our area of research, we have chosen to ex-
amine a number of different reports written on the subject. In the table 3-1 an overview 
of the selected studies is presented, which is followed by a longer summary of them. Fi-
nally figure 3-2 show a table with a summary with the most important features of each 
study. 

PREVIOUS 
STUDY 

PURPOSE OF 
THEIR STUDY 

METHOD CONCLUSIONS 

The Effect of R&D 
Expenditures on 
Stock Market Re-
turns for Danish 
Firms 

� To examine the 
impact of R&D 
spending on stock 
prices in Danish 
companies. 
� Do R&D in-
vestments reflect on 
stock prices. 

� Quantitative 
method 
� Analyze key fig-
ures from the com-
pany’s and compare 
them with the stock 
price.  
� Conduct regres-
sion analysis be-
tween stock price 
and R&D expendi-
ture. 
 

� No indication of 
higher returns 
among R&D inten-
sive firms. 
� High R&D 
spending results in 
more volatility on 
the stock market. 

Global Innovation 
1000: Money isn’t 
everything 

� To uncover how 
company’s can do 
more efficient R&D 
investments. 
� Find a correla-
tion between R&D 
and performance. 
 

� Quantitative ana-
lysis of 1000 com-
panies. 
� Regression tests 
of key figures, i.e. 
revenues, profits, 
expenses, R&D in-
vestments and 
stockholder return. 

� No evidence of a 
correlation between 
R&D and profits. 
� Organizational 
structure important 
for effective R&D. 
� Large firms gain 
economics of scale 
advantages on R&D 
spending. 
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The 2005 R&D 
Scoreboard: British 
Department of Tra-
de and Industry 

� To show the im-
portance of R&D 
for companies and 
countries.  
� Results could be 
used as benchmark-
ing for executives 
and investors. 
� Illustrating 
trends and analysing 
different industry 
sectors. 
� Confirm R&D 
leaders and their 
R&D expenditures.   

� Quantitative ana-
lysis of top 750 UK 
and 1000 global 
companies. 
� Regression inves-
tigations between 
various figures such 
as; R&D invest-
ments and sales 
growth, stock price 
fluctuations for 
R&D incentive 
firms and index, 
number of patents 
in ratio of R&D in-
vestments.   

� Strong relation-
ships of sales 
growth, market ca-
pitalisation, higher 
stock values due to 
R&D actions.  
� Highlights R&D 
as growth contribu-
tion. 
� Remark that 
R&D is not the only 
tool for success and 
higher profit earn-
ings. Other factors 
such as leadership, 
brand, skills and 
strategies should be 
considered.  
� High R&D ex-
penditures results in 
high numbers of pa-
tent registrations.  

Table 3-1 Compilation of previous studies 

3.1.1 The Effect of R&D Expenditures on Stock Market Returns for 
Danish Firms 

This thesis was presented by the Danish Institute for Studies in Research and Research 
Policy and was written by Carter Bloch. 

The purpose of the paper is to investigate the correlation between research and stock 
prices among Danish firms, and especially the theory that R&D firms are undervalued 
and delivers higher yields than the market average. If this is the case the author’s tries to 
evaluate if higher yield is caused by the increased risk R&D intense companies contain or 
if the low valuation is based on faulty evaluation methods. To reach the chosen purpose 
the author has used a quantitative method and divided firms into different portfolios de-
pending on their relative size and book-to-market ratios (the accounted value divided by 
the total market value). 

The research is based on Danish companies for the period 1989-2002. The data studied 
are stock prices and R&D expenditure; gathered from databases, annual reports and sur-
veys. The R&D data was difficult to collect however, since accounting standards and re-
porting methods are different between companies and varies over time. To study the cor-
relation between stock prices and investments in R&D the author has used two separate 
methods. The first is to analyze key figures from the annual reports and compare them 
with the stock price yield. The second is to conduct regression analysis between stock 
price movements and R&D expenditure. 

The total number of Danish firms included in the research is 170, which includes 20 of 
the largest Danish blue chips, classified as KFX. The study shows an increase in R&D 
spending among new firms while old firms have had a lower and more stable R&D 
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growth. The R&D intensity also varies between industries where especially from IT, bio-
tech and medical sectors. 

The result from the study does not present much indication of higher returns among 
R&D intensive than regular firms. There are however evidence that R&D affect the vola-
tility of the returns. Years with high returns are followed by years with low returns which 
give a yield level over time equal to firms with less R&D investments. Another observa-
tion which can be derived from the data is the correlation between higher market valua-
tion and higher R&D-to-sales ratio (Bloch, C. 2003). 

3.1.2 Global Innovation 1000: Money isn’t everything 

Booz Allen Hamilton conducted a study on 1000 companies to analyze the use of R&D. 
Booz Allen Hamilton is a global consulting firm specialized on strategy and technology 
issues, and had a total revenue of 3$ billion 2004. The purpose was to explore how com-
panies’ best can capitalize on their R&D investments. This was done by observing 1000 
most R&D intense, publicly traded, companies in the world. The reason for the exclusion 
of private firms is the limited amount of information available about their financial re-
cords. The total R&D investments of the 1000 companies in the study stand for 80-90% 
of total corporate R&D spending in the world, and the authors believe the study to be 
the most comprehensive study made on the subject. 

The chosen companies were studied over a 6 year period with data coming from both 
annual reports and stock market performance. The key figures gathered were revenues, 
various measures of profits, operating expenses, capital expenditures and R&D invest-
ments. In the report the total stock holder return and market value during the period was 
added. To give a useful measure the R&D spending to the company size the report uses a 
R&D-to-sales-ratio, the total R&D spending divided by the total revenue.  

 

 

Figure 3-1 Sales growth vs R&D-to-sales 

In the figure 3-1 the R&D-to-sales are on the X-axis and the sales growth on the Y-axis, 
measured on a 6 year period. This is only one of the regression analysis carried out by the 
authors, but it is a good measure of how R&D can effect the growth of the firm. How-
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ever as seen in figure 3-1, there is little correlation between the two variables; few com-
panies with significant R&D spending have higher growth than the average. 

The graph in appendix 9 shows another measure of how innovation affects growth in 
different industries, both in market capitalization and sales growth. There are two major 
columns, to the left market capitalization growth and to the right sales growth. In each of 
them there are two minor columns where growth in companies with 40 or less patents 
are listed in the left and companies with more than 40 are to the right. As seen there are 
few industries where innovative firms gain an advantage, in fact companies with less pat-
ents grow faster 70 percent of the industries. 

The authors of the study conclude that there is no clear relationship between higher 
spending on R&D and better results, instead there are organizational factors affecting 
how effective R&D spending is. The most important factor is integrating the R&D unit 
with the rest of the company; which results in investments in the right projects and more 
feedback to the researchers on which projects to choose. Two other conclusions were 
that larger R&D investments might not give an advantage but investing less will hurt the 
company and that large corporations can use a smaller share of their budget on R&D 
than smaller companies (Jaruzelski, B., Dehoff, K. & Bordia, R. 2005). 

3.1.3 The 2005 R&D Scoreboard 

Once a year, the British Department of Trade and Industry (DTI) compounds a report 
of R&D activities from the top 750 UK and 1000 global companies, primarily from the 
United States, Japan, Germany, France and Switzerland. Since the start, this is the fifth 
teen time the scoreboard has been published. In addition to R&D investments, analysis 
of the business market, patents and other financial aspects are also included. The DTI 
only obtains data “directly from a company’s latest audited annual accounts” (Depart-
ment of Trade & Industry, 2005). 

Several adjustments have been made from year to year in order to improve the score-
boards value and significance. As a comparison from the last year’s edition, 300 global 
companies have now been added to a total of 1000 and the minimum R&D investment 
criteria have been reduced to £22m instead of £37m. Due to the change, middle-sized 
firms are included in the evaluation, these improvements facilitates for better compari-
sons between industries and countries. The purpose with the report is to give an under-
standing of the current trends of R&D. The results are especially useful for investors or 
companies for benchmarking reasons. Executives from various firms are able to have an 
overview of their R&D expenditures in relation to its competitors. Besides, the scorecard 
provides results that are of significance for country comparisons.    

Findings from R&D by country and sector prove that United States emphasize much 
more resources on the IT sector while Japan and Germany put much more efforts on au-
tomobiles. United Kingdom and Switzerland both underlines the importance of pharma-
ceuticals for their country’s development whereas France has almost an equal distribution 
between pharmaceutical companies and automobile companies (See appendix 10).  In 
conclusion according to the scoreboard results, there seem to be a highly positive link be-
tween R&D activities and company performance. The findings indicate that sales growth 
is correlated with R&D and that company with higher R&D also has higher market capi-
talization to sales ratio than other firms. The total growth for the most R&D intensive 
firms in FTSE 100 was 69 percent over the 8 years while the average annual growth was 
7 percent. 
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The figure 3-2 shows that the most 
R&D intensive companies in FTSE 100 
and FTSE 250 had higher share price 
increase than the average index. R&D 
intensive firms also had much stronger 
volatility, with much larger difference in 
peaks and bottoms than ordinary firms. 
Furthermore the scoreboard states that 
the number of patent registrations rises 
as a natural result of high R&D 
expenditures.  

According to the study there are statis-
tically patterns that support the theory 
of the higher R&D investment, the bet-
ter outcome. However the paper states 
that this is not completely true since 
many firms who invest huge amounts in 
R&D does not necessarily have higher 
sales than others. But it is shown that 
companies which spend less money on 
R&D than its top rivals will have diffi-
culty to remain competitive within their 
market.  

 

Figure 3-2 R&D intensive firms vs FTSE 100 
index 

Furthermore the authors warn that one should be aware that the total amount of R&D 
expenditures does not automatically result in higher growth. Other factors such as strat-
egy, performance, management, brand etc have to be considered.  

The second graph in appendix 10 shows the correlation of sales growth and R&D 
growth for software companies, where R&D traditionally has been considered important 
since the industry constantly changes. The results point out that sales increases as R&D 
increases and that companies with weak R&D expenditures therefore have negative sales 
growth (Department of Trade & Industry, 2005). 
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Table 3-2 Comparison of previous studies 

PREVIOUS 
STUDY 

PURPOSE OF 
THEIR STUDY 

SIMILARITIES 
TO OUR STUDY 

DIFFERENCES 
TO THIS STUDY 

The Effect of R&D 
Expenditures on 
Stock Market Re-
turns for Danish 
Firms 

� To examine the 
impact of R&D 
spending on stock 
prices in Danish 
companies. 
� Do R&D in-
vestments reflect 
on stock prices. 

� Analysis of R&D 
and performance 
on the stock mar-
ket. 
� Study of Scandi-
navian firms. 
 

� Single minded 
focus on stock pri-
ces. 
� Year by year cal-
culations instead of 
accumulation. 
� Only correlation 
with stock prices. 
� Other variables, 
mainly book-to-
market-ratio. 

Global Innovation 
1000: Money isn’t 
everything 

� To uncover how 
company’s can do 
more efficient 
R&D investments. 
� Find a correla-
tion between R&D 
and performance. 
 

� Use of similar 
variables retained 
from annual re-
ports. 
� Calculation of 
stockholder return 
as a variable. 
� Accumulation of 
yearly data. 
� Regression ana-
lysis. 

� Much larger 
sample size. 
� Use of more va-
riables. 
� Company’s stud-
ied for a shorter 
time period. 

The 2005 R&D 
Scoreboard: British 
Department of 
Trade and Industry 

� To show the 
importance of 
R&D for compa-
nies and countries.  
� Results could be 
used as benchmark-
ing for executives 
and investors. 
� Illustrating 
trends and analys-
ing different indus-
try sectors. 
� Confirm R&D 
leaders and their 
R&D expenditures.   

� All data achieved 
from companies 
annual reports. 
� Regression ana-
lysis. 

� Investigating pa-
tents as important 
R&D device. 
� Huge numbers 
of worldwide com-
pany samples.  
� Many more vari-
ables such as mar-
ket capitalisation to 
sales ratio versus 
R&D intensity. 
� Emphasize on 
R&D for both a 
firm and country 
perspective. 
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3.2 Critique 

In this section the previous studies are given critique based on aspects such as research 
method and presentation of results.  

3.2.1 The Effect of R&D Expenditures on Stock Market Returns for 
Danish Firms 

The author of this paper has done an impressive job to gather data and make analyzes, 
but it is all unnecessary complicated. Overall it is hard to follow the research process and 
important key ratios hidden behind insignificant figures. The concentration on key fig-
ures from the stock market also causes the paper to lose some of the focus on R&D. In-
stead of evaluating if R&D gives higher share holder value, the paper almost ends up 
analyzing risk return in separate industries. The author has made market portfolios made 
up of different firms with their book-to-market ratio as the separator. Book-to-market is 
a good ratio to identify the perceived risk of a certain firms, but R&D-to-sales ratio 
would however been more appropriate figure in the paper. The most important contri-
bution the paper probably does is to confirm that the average annual return over time is 
equal independent of risk. The higher risk firms analyzed in the paper did have the same 
mean return as the average firms, however their volatility was higher. The use of graphs 
would have made the paper much more comprehensible, now it takes quite some time to 
understand the research process. Also the variables should have been more fully ex-
plained. Overall the author has made some interesting conclusions, an analysis only fo-
cused on risk and return would have been more appealing though. 

3.2.2 Global Innovation 1000: Money isn’t everything 

This paper is somewhat difficult to criticize since it is so thorough, with 1000 companies 
examined around the globe. The huge consulting firm Booz Allen Hamilton who per-
formed the study has gathered an impressive amount of data and done a great job to 
analyze it. Since the authors have used the same variables as this thesis the use of regres-
sion analysis is a little bit surprising. Regression analysis requires the data to have a nor-
mal distribution, which in this thesis data could not be guaranteed. Their huge sample 
size is most likely the reason their data can be assumed to be normal. The only limita-
tions of the research paper would be that mainly research intensive companies are in-
cluded in the sample. A comparison between how profitable non-R&D firms are versus 
R&D-intensive firms could have been interesting. 

3.2.3 Critique R&D scoreboard  

The prime concern with the paper is the possibility of being biased. The research was 
performed by the British Department for Industry and Trade. One of their objectives is 
to promote an increase of R&D spending among British companies. If the result of their 
research turned out to be negative there would be no point to urge British companies to 
increase R&D investments. The variables chosen are also peculiar, instead of correlating 
sales growth with R&D-to-sales, they have used growth in R&D. This does not give any 
indication if the growing companies have high investments in R&D or not, merely that 
increasing sales leads to higher R&D which is quite natural. The same correlation be-
tween i.e. increasing costs and sales growth could probably also be derived. 
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Table 3-3 Critique of previous studies 

PREVIOUS 
STUDY 

CRITIQUE 

The Effect of R&D 
Expenditures on 
Stock Market Re-
turns for Danish 
Firms 

� Few graphs 
� Unnecessarily advanced tables 
� Peculiar choice of key figures 
� No real conclusion 
 

Global Innovation 
1000: Money isn’t 
everything 

� Can normal distribution of the data really be assumed? 
� Mainly R&D intensive firms studied. A comparison with low 
R&D spending companies would have been interesting 

The 2005 R&D 
Scoreboard: British 
Department of Tra-
de and Industry 

� Investigated by the British Department of Trade and Indus-
try, which provides the reader with more subjective views on 
R&D rather than being objective. 
� Strange choice of variables 
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4 Scientific Methodology 

Within the scientific methodology section, the scientific perspective used throughout the 
thesis is explained. 

4.1 The central scientific theory in the thesis 

The scientific hypothesis throughout this thesis constitutes of the foundation that im-
bues the entire work. Indeed there are various theories about what science really is and 
what the truth is, however the selected direction for this thesis will be somewhat from a 
positivistic approach. Depending of how one chooses to view the world, different an-
swers are retrieved. The choice of positivism is the best conceivable match in order to 
analyze this work from a fair and independent perspective. In other words this is the 
most appropriate way of bringing out the conducted findings (Thurén, 1991).     

4.2 Scientific viewpoints 

As stated this thesis will entirely be dealt with scientific theory from a positivistic aspect; 
however it should be mentioned that the other side of scientific theory consists of her-
meneutic views. Compared to positivism this theory is observed with subjective manners 
while objectivity is highly important within positivism. The aim of this thesis is to be un-
biased and therefore positivist approach is more appropriate. In hermeneutics an experi-
enced phenomenon should be analyzed from the core itself and in this way create and 
form a deeper understanding of what is really going on. It is said that endogenous fac-
tors cause various events, not exogenous features. These two approaches are indeed to-
tally the opposite of each other (Thurén, 1991).       

Positivism advocates pure logical facts. However as long as the achieved results or ob-
servations seem to be in line with common sense, the event study is accepted. Thus re-
sulting in observations that only is based on speculations should directly be rejected and 
falsified. In this thesis the conclusions are drawn from the empirical findings, however 
the small sample results in extrapolation of the data. Approaching this kind of stand-
points requires that no pre-determined opinions should be made before analyzing the 
findings with highest objectivity. Whenever results have been completed, the given an-
swer would be considered the truth. Additionally, events that could be concluded on the 
basis from numbers, data and figures are even better measures to describe situations ac-
cording to positivistic theories. Hence statistical analysis is of exceptionally relevance 
(Thurén, 1991).          

4.3 Research approach 

There are somewhat two main research approaches, defined as an inductive and deduc-
tive. However there also exists a third, simply a mutual union between these two former 
ones, namely called abduction (Hult, 2004).  

Inductive approaches indicate that conclusions are made by empirical evidence. This way 
of forming opinions is not the most appropriate, since results are based from research of 
selected samples. It is not a result from an entire sample which would give different find-
ings, dependent of what given empiric that is analyzed (Thurén, 1991).       
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Deduction on the other hand forms conclusions which are logical. But the gap here is 
that even if something seems to be logic and should be logic, sometimes the expected 
outcome does not occur of different reasons. Deductive studies provide measures as hy-
pothesis and test evaluations until a logical explanation can be given from the researches. 
However this way of approaching various phenomenons’ is the most appropriate one to 
be used in this thesis (Hult, 2004). 

4.4 Validity 

Validity involves the quality of the research method. There are two types of validity 
which are of importance to this thesis, internal validity and external validity. Internal va-
lidity concerns how well the research process is designed and how free it is from theo-
retical and methodological mistakes. A flawed research process can make the outcome 
irrelevant. External validity relates to what degree the research can be transferred to 
other groups and be reproduced by other researchers. It demonstrates to what degree as-
sumptions about the total population can be derived from a study of a sample (Jensen, 
2002. Crano, 2002). 

4.5 Reliability 

Reliability concerns how consistent and trustworthy the research is. If a research project 
can be repeated with similar results a number of times it indicates a high reliability, for 
example if this study could be replicated in another country. It can be illustrated by the 
formula: O = T + ℮, where O is observed result, T is true result and ℮ is the error term. 
When O repeatedly is near the T’s value, the reliability is high. The reliability can be in-
creased if the authors are diligent during the research process (Crano, 2002). 
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5 Methodology 

This chapter describes the information gathering process in order to give the reader a 
better understanding of how the authors have proceeded with the selected data. 

The method used in the research is of considerable importance, especially when gather-
ing a large amount of data. The method should ensure that the data gathering process is 
consistent, uniformed and coherent. It is also an important tool to identify biases held by 
the researches and manage them, to ensure the data collection and analysis is performed 
statistically correct (Hult, 2004).   

To identify the correlation between R&D and profits, there is a balance act to choose 
the sufficient sample size and correct variables. The use of many variables ensures higher 
quality in the analysis of each company. On the other hand it limits the sample size since 
each company will take longer to analyze. 

5.1 Choice of method 

There are two main approaches to information gathering, the quantitative and the quali-
tative method. While quantitative research is based on numerical samples (Creswell, 
1994), the qualitative method is in fact a group of research techniques, such as “interviews, 
case studies, ethnographic research and discourse analysis” (Creswell, 1994). Qualitative research is 
rarely numerical, which makes it more difficult to analyze the data mathematically. In-
stead it is more subjective and better suited for case studies. 

In the thesis a large amount of data from different companies and industries are ana-
lyzed. Therefore a quantitative approach has been chosen, to increase the probability of 
obtaining a more statistically correct result. In quantitative research numerical data are 
first gathered, and later statistical and mathematical analyses are performed on the ob-
tained data (Muijs, 2004). 

In this report we are going to test our hypothesis from the secondary data we gather in 
our research. The data will be handled in Microsoft Excel and analyzed in SPSS where 
we will make statistical investigations. The difference between primary and secondary 
data is in the way the data is obtained. One definition of the collection methods is while 
“´secondary data are information collected by others for purposes which can be different from ours”, 
“primary data are original data collected by us for the research problem at hand” (Ghauri et al., 
1995). 

In this research, to investigate the correlation between R&D and profits, secondary data 
is timesaving and less biased than primary data would be. To gather the primary data 
needed for our research objective would be very time consuming and require more re-
sources. The secondary data will be obtained from companies’ annual reports and statis-
tics from stock exchanges (Ghauri et al., 1995). 
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5.2 Data collection process 

The procedure of collecting data consists of five phases illustrated in the figure 5-1. The 
framework for the process has been derived from Hussey & Hussey. As earlier stated, 
the data process will be quantitative and numerical (Hussey & Hussey. 1997). In quanti-
tative research, the data collection is very important and it is essential that the proce-
dures are standardized before the process of collecting data is initiated. Otherwise the 
outcome of the data analysis will be flawed, or even useless. (Lundahl & Skärvad. 1999) 

 

Figure 5-1 The data collection process 

5.3 Select variables 

The information needed to perform the research and achieve a trustworthy result must 
be gathered from several variables covering several years. Selecting significant variables is 
critical to obtain a valid result from the statistical analysis. 

A company’s performance may vary strongly on yearly basis, depending i.e. the business 
cycle and non-reoccurring financial events. Because of this the collection of data is per-
formed over an eight year period to limit the errors due to differences in accounting 
standards and other variations the variables are selected from both annual reports and 
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Identify the type of data needed 

Chose collection proce-
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“external” sources. There is a trade-off between the number of variables used in the re-
search and the sample size.  

5.3.1 Variables  

The variables that measure the fundamentals of the company in areas such as sales, prof-
its and stock return as well as spending on R&D will be covered here. The measures are 
all components for the evaluation and comparison of the R&D efforts among the com-
panies in the sample.  

Measures of Sales 

• Total revenue 
The definition of total revenue is “all of the money it takes in as a result of its operations” (Car-
son & Bonks, 2000). The prime objective of this variable is the measure of the size of 
the company and the most relevant yardstick for measures among companies and indus-
tries.  

Measures of Profit 

• Operating Profit EBIT 
EBIT is the acronym for Earnings Before Interest and Taxes or operating profit. The 
measure gives information of how much the company earns from its continuing or core 
business. It excludes the effects of financing, tax or other extraordinary costs that could 
affect earnings. The effect of these extraordinary items varies from year to year therefore 
operating profit is considered as a more stable measure through time and among com-
panies. 

Measures of R&D 

• R&D 
The measure shows the amount of money or resources spent on R&D. The amount of 
spending is put into relation to the amount of sales of the company. This quota or the 
R&D spending in percent makes comparisons possible. 

Measures of Return: 

• Stock Return 
The stock appreciation/depreciation during the specified time period. The price move-
ments can be considered as an indication of the markets opinion of the future outlook of 
the company.  

5.4 Sample size. 

To be able to test the research hypothesis, the sample size needs to be representative in 
order to carry out reliable statistical analysis. The type of sampling used in this paper is 
purposive, which is a technique defined by Brewerton as “individuals are selected from a popu-
lation according to an underlying interest in particular groups” (Brewerton, 2001). Thus the com-
panies analyzed are picked by the researchers. 

The companies researched in this paper are selected from the A-list on the Stockholm 
Stock Exchange, which represents the largest public companies in Sweden. The purpose 
of choosing the A-list is to ensure the companies selected comply with our criteria’s; be-
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ing representative for their industries, have an adequate size and have existed long 
enough for their presence to be meaningful.  

The A-list companies also represent the major part of the spending on R&D in the pri-
vate sector.  The A list have a total of 71 companies and among these 22 have fulfilled 
our criteria’s. The companies selected were distributed among five different industries. 
All the companies selected and identified have allocated money for R&D through the se-
lected time period See appendix 8 for computed data for the companies (Brewerton, 
2001) (Hussey 1997). 

Companies that do not disclose their spending on R&D or have recently initiated a re-
search program have been excluded. The implication have for example resulted that 
banks and service companies are excluded.  

5.5 Industry classification 

In the data collection process the companies were divided according to the OMX in-
dexation. The OMX index is the main index for the Stockholm stock exchange. OMX 
have modeled their respective indexes after the Global Industry Classification Standard 
(GICS).  

After some further consideration the indexation according to the OMX indexes were 
improper for our analysis. OMX have in their indexation included to many of our sam-
ple companies in the group of Industrials. The remaining companies were spread among 
the groups of Materials, Consumer discretionary, Healthcare, Financials and IT. The in-
dexation would result in improper size of the different groups. 

Another alternative were to use the indexation of Affärsvärlden. The indexes provided 
are the most referred to secondary source of indexes provided in Sweden. The indexes 
were more distinctly divided into different industries. When the companies were grou-
ped and modeled after Affäsvärldens indexes there were companies that could fit into 
more than one industry or index. For example Atlas Copco fitted into both the Industri-
als index and their Heavy machines index. It was a problem of how to fit the company 
into the right category of companies.  

In order to solve this problem we studied the different companies and fitted them into 
their respective industries. The distinction was made according to their main source of 
revenues and customers. This gave a more complete and consistent classification, more 
appropriate to our study. 

The following groups and companies were identified: IT, Pharma, Paper, Industrials, 
Automotive. See table 5-1 for industry classification. 
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Table 5-1 Industry classification 

Company IT Paper Pharma Industrials Automotive 

Assa Abloy            X  
Astrazeneca   X   
Atlas Copco               X  
Autoliv     X 
Electrolux     X  
Elekta   X   
Ericsson  X     
Gambro                   X   
Getinge                  X   
Haldex     X 
Hexagon    X  
Höganäs      X  
Nokia          X     
OMX                  X     
Sandvik    X  
SCA   X    
Scania      X 
Seco Tools                 X  
SKF                     X  
Stora Enso               X    
Trelleborg              X  
Volvo                    X 

5.6 Data needed 

As previously stated, the data gathered in this paper is secondary, numerical and quanti-
tative. The data required to compute the variables is found in databases and in annual 
reports. The variables are calculated into a percentage scale in a continuous form. Since 
the research is performed through eight years, accounting standards may vary and re-
quire different numbers to be obtained from the annual reports. If this occurs it will be 
clearly stated in the analysis. EBIT is also a variable (Hussey & Hussey, 1997).  

A major part of the companies have included the cost of R&D directly in their income 
statements as the income statement below. Otherwise it is included in the separate notes 
of the annual report for further and deeper analysis of the income statement (see appen-
dix 11). 
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5.6.1 Example of consolidated income Alfa Laval 

Table 5-2 Income statement, Alfa Laval 

   Jan 1 Dec 31 Jan 1 Dec 31 Jan 1 Dec 31 

Amounts in SEK millions  2004 2003 2002  

         

Net sales  14,985.8 13,909.3 14,594.9  

Cost of goods sold  -9,937.0 -8,976.3 -9,262.2  

Gross profit  5,048.8 4,933.0 5,332.7  
         

Sales costs  -2,132.4 -2,245.8 -2,115.1  

Administration costs   -929.5 -870.1 -1,030.7  

Research and development costs  -403.9 -368.1 -355.2  

Other operating income *  325.2 248.0 282.7  

Other operating costs *   -469.8 -367.2 -707.2  

Amortisation of goodwill  -191.5 -191.3 -187.7  

Operating income  1,246.9 1,138.5 1,219.5  
         

Dividends  3.1 6.9 7.8  

Interest income  166.4 267.5 351.4  

Interest expense *   -346.3 -595.5 -1,206.6  

Result after financial items  1,070.1 817.4 372.1  
         

Minority share in subsidiaries' income  -45.4 -41.6 -33.6  

Taxes on this year's result  -391.9 -110.2 -185.7  

Other taxes  -29.6 -19.8 -32.6  

Net income for the year  603.2 645.8 120.2  
         

Earnings per share (SEK)  5.40 5.78 1.41 

Table 5-3 Income statement, Alfa Laval 

The information can be found in the respective annual reports for the different compa-
nies (see table 5-2). Cases where the information is not included in the annual report will 
be brought together and the data will be taken from the database (Affärsdata). 

The stock data for every company in our sample have been compiled from the database 
of Affärsdata. The database has daily quotes of the stock price going back 10 years in 
time.  

5.7 Statistical method 

To be able to test the selected hypothesis, the data gathered need to be analyzed with 
statistical tools. Even though a graphical presentation of the data is important other 
methods need to be used as well since graphs can be misleading. Manipulations of the 
scales can cause the graphs to be interpreted incorrectly. Therefore mathematical tests 
are crucial.  

The data collected in this thesis can not be assumed to be normally distributed, and 
therefore parametric tests cannot be used.  Instead a non-parametric or distribution-free 
method has to be used. These methods needs less assumptions of the data distributions 
since they take a smaller amount of data into account, they are not as strong as paramet-
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ric methods though. The most appropriate test for this thesis is the Spearman rank cor-
relation coefficient (Aczel et al., 2002). 

5.7.1 The Spearman rank correlation coefficient 

The Spearman rank correlation coefficient (SRCC) is a non-parametric test for assessing 
the correlation between two variables. To calculate SRCC each variable has to be ranked 
within itself, from 1 for the smallest to n for the largest.  

 

Above is the formula for calculating SRCC. The correlation coefficient, rs, can take any 
value between 1 and -1. With a rs value close to 1, Y and X are highly correlated, when X 
increase Y does too. If rs is close to -1, Y and X are negatively correlated, with a decrease 
in Y if X increases. If rs is close to 0, there is no correlation between the two  

There are two purposes of using SRCC on two variables. It can be used as descriptive 
statistics for giving indication of the relationship between the two variables, calculating rs.  

Another use is as a statistical inference, presuming there is a correlation between the two 
variables. This allows hypothesis to be formed, which can be used to test the relation be-
tween the variables. Rs is the sample correlation while rho is the correlation for the popu-
lations. The most common form of hypothesis is; H0 if no relationship can be found and 
H1 if there is a relationship (Aczel et al., 2002). 

The significance or p-value indicates the risk of making a type 1 error. If the p-value is 
small, so is the probability of doing a type 1 error. Two aspects affect the p-value; the 
sample size and the magnitude of the differences in the sampled variables. A type 1 error 
occurs when H0 is wrongly rejected and the variables are incorrectly assumed to be cor-
related. Generally the p-value should be at a 0,05 level, meaning that the risk of doing a 
type 1 error is less than 5% (Muijs, 2004). 

Company R&D-to-sales Profit margin Rank R&D Rank profit 

Assa Abloy B            21,86% 1,58% 8 2 

Astrazeneca Sdb         4,12% 16,70% 3 7 

Atlas Copco B           7,70% 2,57% 5 4 

Autoliv Inc Sdb (S)     12,59% 5,24% 6 6 

Electrolux B             1,06% 1,34% 2 1 

Ericsson B               -0,82% 17,45% 1 8 

Gambro B                 4,87% 2,27% 4 3 

Getinge B                17,81% 2,68% 7 5 

Table 5-4 Example of Spearman rank test 
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Figure 5-2 Example of Spearman rank correlation coefficient 

The sample correlation coefficient is, rs, is -.286 (figure 5-2). This is a low value and also 
negative; if R&D increases the sales growth decrease. However, this is only a small ex-
ample with a high very high p-value (0,493). The sample size, n, is eight. 

5.7.2 Example of scatter plot 

In order to give a more comprehensible view of the data, the Spearman test is accompa-
nied by visual presentations and these can be found in the appendix. A graph can give 
important information left out by the SRCC.  
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Figure 5-3 Example of scatter plot 

The scatter plot in figure 5-3 shows the position of a few companies, with sales growth 
on the Y-axis and R&D-to-sales on the X-axis. The position of the plots seems to be 
random. 
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6 Empirical Findings 

In this chapter the results derived from the performed statistical test are to be presented. 

In this chapter the statistical analyses of the data is presented in order to make the fol-
lowing analysis chapter more comprehensible. As stated in the method chapter the 
Spearman rank correlation coefficient is the statistical test used in this thesis. In many 
cases the SRCC test is inconclusive; therefore each test is accompanied by a graph which 
can be found in appendix 1-7. 

6.1 EBIT vs. R&D-to-sales 

The first test shows the relationship between the average EBIT and R&D-to-sales for all 
the 22 companies during the entire eight year period.  
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Figure 6-1 Spearman rank test, EBIT vs R&D-to-sales 

The Spearman correlation (rs) is only 0,103 combined with a very high p-value 0,647 
(figure 6-1). Clearly there is no correlation between EBIT and R&D in our sample. The 
scatter plot reveals no pattern. See appendix 1 for a scatter plot of the data. 

EBIT levels vary greatly between industries so therefore an industry analyses could give 
important information. The only sector with a large enough sample to be able to con-
duct a meaningful analysis on is the manufacturing industry. Therefore we remove all in-
dustries aside from the manufacturing industry and perform the test. 
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Figure 6-2 Spearman rank test, EBIT vs R&D-to-sales 

Rs for the manufacturing industry is 0,883 which is surprisingly high and shows a strong 
correlation between EBIT and R&D-to-sales (figure 6-2). The p-value is extremely low, 
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only 0,002. The correlation is significant to a α: 0,01 level which is remarkable. See ap-
pendix 2. 

6.2 Sales growth vs. R&D-to-sales 

This test demonstrates the association of sales growth and R&D-to-sales for the eight 
years interval.  
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Figure 6-3 Spearman rank test, sales growth vs R&D-to-sales 

Rs is again very low (0,097) and with a p-value of 0,669 the correlation between the vari-
ables is nonexistent (figure 6-3). The scatter plot shows a slight clustering of companies, 
with the exception of two outliers to the right identified as Ericsson and Astra Zeneca. 
See appendix 3 for a scatter plot of the data. 

A Spearman rank test on only the manufacturing industry shows no correlation. A scat-
ter plot however reveals two extremes (Assa Abloy, Hexagon) with more than 20% an-
nual growth rate. This is exceptionally high compared to the others which have a sales 
growth in a 1-10% interval. 
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Figure 6-4 Spearman rank test, sales growth vs R&D-to-sales 

If these two firms are removed a correlation is found; Rs is 0,821 and the p-value is 0,023 
(figure 6-4). This shows a strong relationship between sales growth and R&D-to-sales, 
but since two outliers were removed the test is less significant to our study. See appendix 
4. 
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6.3 Annual return vs. R&D-to-sales 

The test shows the yearly stock market return in relation to R&D-to-sales. 
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Figure 6-5 Spearman rank test, annual return vs R&D-to-sales 

The Spearman rank correlation coefficient shows a small negative correlation of -0,295 
with a rather high p-value of 0,182 (figure 6-5). The scatter plot shows no significant pat-
terns. See appendix 5.  

However, there are two extremes with a R&D-to-sales ratio over 15% (Ericsson and As-
tra Zeneca). If these two are excluded a pattern of negative correlation between annual 
returns and R&D-to-sales can be identified. The outliers still remaining distort the SRCC 
and no significant correlation can be found with the test. See appendix 6. 
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Figure 6-6 Spearman rank test, annual return vs R&D-to-sales 

If all industries apart from the manufacturing industry are excluded from the test be-
comes more significant (figure 6-6). The correlation coefficient rs is -0,663 which is 
rather high, and the p-value is as low as 0,067. This indicates a negative correlation be-
tween annual return and R&D-to-sales in the manufacturing industry. The scatter plot 
also shows a relation between the variables. See appendix 7. 
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7 Analysis 

With all the evidence gathered, an analysis of the entire process will be implemented 
hereby in order to give answers wheter our hypothesis could be accepted or rejected. 

7.1 Overview

The analyses made in this thesis are 
based on the empirical research con-
ducted by the authors, the frame of re-
ference and the findings in the previ-
ous studies. The research results are 
presented and evaluated in the previ-
ous chapter. 

In order to present a comprehensible 
structure of the analyses, each of the 
hypotheses is stated with a following 
analysis. In the final chapter the out-
come from the analyses are combined 
with our own experience to reach a 
conclusion. Each of the hypotheses 
will be analyzed from two perspec-
tives; the full sample and the indus-
tries.  

 

Figure 7-1 The analytical process 

 

 

Ebit vs R&D-to-sales 

H:1 = Is there a correlation between R&D spending and profits? 

In order to answer the first hypothesis we performed a Spearman rank tests on the EBIT 
and R&D-to-sales variables for all firms. R&D is not contributing to short term profits and 
instead is a continuous process according to Oosterbaan et al. (2000). Therefore we have 
done the test on an eight year period.  

The first Spearman rank test carried out on all sampled companies did not reveal any signifi-
cant correlation (appendix 1) between R&D and profits. This result is inline with Bloch’s 
(2003) study and Jaruzelski’s et al. (2005) research. However since the research has been per-
formed over such long time span, the R&D investment should have been rewarding accord-
ing to Oosterbaan et al. (2000).  

The firms sampled were from miscellaneous sectors so therefore an industry test was impor-
tant. The only sector with large enough sample was the manufacturing industry. When the 
Spearman rank test were performed on these nine companies a surprisingly high correlation 
between R&D and profit were found (see appendix 2). According to Parkin’s et al. (2003) 
R&D game theory, the firms who invest in R&D will have higher R&D costs, however they 
will retain higher profits than their competitors in the long run. This correlation could not be 
verified by the previous studies.  
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The conclusion is that a test for relationship between R&D and profits in mixed industries 
does not show any correlation since the profitability levels are so diverse in different sectors. 
When an isolated industry is tested though, as in this case, a clear relationship can be found.  
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Figure 7-2 Scatterplot, EBIT vs R&D-to-sales 

The figure 7-2 shows the correlation of EBIT and R&D-to-sales in the manufacturing indus-
try. The firms who invest an additional 1-2% in R&D have clearly a higher profit margin. 
This corresponds to the game theory, were Kimberly-Clark would reap huge profits if they 
could increase their R&D budget without Proctor & Gamble following suit (Parkin et al., 
2003). 

7.2 Sales growth vs R&D-to-sales 

H:2 = Is there a correlation between R&D and growth?  

The result from the Jaruzelski’s et al. (2005) research is that there is no correlation between 
R&D and sales growth, except possibly a negative one for the majority of industries. A 
higher R&D should however result in new products and in the long run lead to more sales 
according Oosterbaan’s et al. (2000) theory. The Spearman Rank test did not show any cor-
relation for the test of all companies (see appendix 3). This is notable since more R&D 
should generate more products which would cause higher sales. However the importance of 
integrating the R&D division with the rest of the company is probably greater than the 
amount of money spent on R&D. This is the case since a well integrated R&D unit receives 
constant feedback and do not spend money on outdated projects (Jaruzelski et al., 2005). 
Also other features such as strategy and branding could have larger effects than R&D ac-
cording to the Department of Trade & Industry (2005). A test for correlation between 
growth and R&D spending inside industries again show unpredicted results.  
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Figure 7-3 Scatterplot, sales growth vs R&D-to-sales 

This is a test of the manufacturing industry (figure 7-3), however with two outliers removed 
and therefore it has less significance (see appendix 4). It is still a strong correlation and firms 
spending more on R&D clearly have higher growth. This is the opposite of the results from 
Jaruzelski’s et al. (2005) study which even recorded a negative correlation for the manufac-
turing industry. According to the Department of Trade & Industry (2005) growth in R&D in 
the software industry is correlated with sales growth. In this perspective small evidence of a 
correlation between sales growth and R&D within industries could be confirmed. 

7.3 Annual return vs R&D-to-sales 

H:3 = Is there a correlation between R&D and higher stock return? 

In previous studies no relationship between stock return and R&D-to-sales has been found. 
Instead R&D intensive firms tend to have higher valuation, resulting in a lower return. Both 
Bloch’s (2003) and the Department of Trade & Industry (2005) studies concluded that high 
R&D spenders tend to have a stronger stock volatility, since our study is performed over 
eight years this could not be tested though.  

The Spearman rank test showed only a small negative correlation for annual return and 
R&D-to-sales, with a somewhat too high p-value (see appendix 5). The scatter plot identified 
two outliers; an elimination of them did only worsen the statistical correlation however. A 
scatter plot of the 20 remaining companies shows a slight clustering to the left with a nega-
tive correlation (see appendix 6). The numerous outliers distort the Spearman rank correla-
tion test though.  
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Figure 7-4 Scatterplot, annual return vs R&D-to-sales 

The figure 7-4 show the correlation of annual return and R&D-to-sales for the manufactur-
ing industry alone (see appendix 7). The negative statistical correlation is quite high with a 
low p-value. This indicates a slight negative relation between the variables and a tendency 
towards lower returns for R&D intensive firms. R&D intensive firms tend to have a higher 
valuation, and a high valuation leads to lower stock returns even though the profit margin is 
high. 
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8 Final discussion 

The last part of the thesis, the authors’ conclusion and final remarks will be illustrated to-
gether with some suggestions for further future studies. 

 

8.1 Overview 

The final chapter of this thesis are con-
necting the different elements of the pa-
per and be an extension of the analysis. 
The frame of reference, previous studies 
and empirical findings are analyzed in the 
earlier chapter and in the conclusion our 
own thoughts are added to this analysis.  

The conclusion is followed by our reflec-
tions on the validity and a discussion 
concerning the reliability of our data. Fi-
nally our suggestions for further studies 
are proposed.  

 
 

  Figure 8-1 Conclusions 

8.2 Conclusion 

The statistical test performed in the thesis showed some significant correlations for the 
manufacturing industry, although none for the whole sample. Therefore the main focus is 
shifted towards the manufacturing industry analysis. 

In the analysis we examined statistically the correlation between R&D-to-sales with the three 
variables chosen for the thesis; EBIT, sales growth and annual return. The results from our 
statistical test were then linked to the theories from the frame of reference and previous 
studies.  The test for correlation for the entire sample did not show any significant relation-
ship for any of the variables. This is in line with the previous studies, however, on the con-
trary the frame of reference states that R&D should give long term benefits. Especially sales 
growth should indicate a slight correlation.  

The industry analysis, which due to sample size could only be performed on the manufactur-
ing industry, however showed a strong correlation for all variables. One reason for the better 
correlation is most likely because of the considerable differences which exist between the in-
dustries. What is considered a high R&D spending in one industry is not necessarily high in 
another, since R&D levels are influence by the competition according to Kamien & 
Schwartz. 

The strong positive correlation for sales in the manufacturing industry is surprising, espe-
cially since the Jaruzelski’s et al. (2005) study revealed a negative correlation for both annual 
return and sales growth in relation to R&D in the manufacturing industry. This thesis only 

Frame of reference 

Previous studies 

Own thoughts and 
conclusions 

Statistical analysis 
of data 
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discovered a negative correlation for annual return. The longer time period for which our 
study is performed could be the reason of our different results. Although our sample only 
consists of the nine firms in the industry which was possible to study for such a long time 
period, it still has significance. The strong correlation for all variables verifies the importance 
of R&D.  

To distinguish the link between R&D and each of the variables we analyze them separately.   

• The higher sales growth for R&D intensive firms in the manufacturing industry 
would probably be due to the faster product development, giving them an edge in 
supplying the most recent innovations. Therefore they can give their customer better 
products and increase their sales at the expense of their competitors with lower 
R&D. 

• The correlation between R&D and higher profit margins is even stronger than for 
the sales growth. Firms with more innovative products should be able to gain higher 
profits by selling premium products with a higher margin. Profit margin, EBIT, and 
R&D has not been studied independently in previous papers, however our analysis 
gives an evidence of a correlation. 

• The annual stock return for R&D intensive firms had a relatively strong negative cor-
relation. This seems surprising since higher profitability should give higher returns to 
shareholders. R&D intensive firms tend to have a higher valuation though, and 
therefore reducing the upside potential for the stocks. Consequently a higher R&D 
does not tend to favor stockholders. Since stocks in R&D intensive firms tend to 
have a stronger volatility according to Bloch and the DTI study the investment risk is 
higher. This gives an indicator that investments in R&D intensive firms are not bene-
ficial for shareholders, both because of already high valuation and strong volatility.  

 
A conclusion of the data is that higher R&D increases sales and profit margins, and most 
importantly, gives an edge over competition. In the context of growing competition from 
low cost countries, we encourage Western companies to increase their R&D budgets to keep 
their competitive edge. Since higher R&D boosts profits and sales relative to competitors in 
a longer perspective, strengthen R&D efforts should give benefits for Western firms in their 
struggle to remain profitable. 

8.3 Validity 

8.3.1 Internal validity 

The variables and key figures used in this thesis are established and used among investors 
and analysts. The purpose is to ensure correctness in the data collection process. Since we 
found no other study with the similar approach as this thesis, we did not have any guidelines 
to which statistical tools to use. However after discussing the matter with a tutor in statistics 
and examining different statistical tools it was possible to choose the most appropriate 
method, the Spearman Ranked Correlation Coefficient. Since this study is rather unique, es-
pecially from a Swedish perspective, the process of designing a reliable research model and 
methodology was very time consuming. We believe the internal validity of this thesis is high 
despite the lack of previous studies since we have tried to keep the research method as un-
complicated as possible and only used well-known models and variables. 
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8.3.2 External validity 

A problem with the external validity of this thesis is the small sample size and the fact that 
there are so few companies on the Swedish A-list which have been consistent the last eight 
years. Another issue is the strong correlation between performance and R&D among com-
panies in specific industries, which we discovered during the analysis. Since R&D levels vary 
between industries the comparison of all companies regardless of industry gives an insignifi-
cant result. However, the only large enough industry was the manufacturing industry where a 
clear correlation between R&D and performance was found. Even though this correlation 
was statistically and graphically significant it could still be due to coincidence since we only 
have one industry which can be tested.  

8.4 Reliability 

The standards by which R&D investments are stated in the annual reports are occasionally 
changed due to regulatory changes between different years, these changes are usually small 
though. They can however affect the reliability of the research. Due to the use of common 
variables and statistical methods the study should be unproblematic to replicate. If another 
study would obtain a similar result is less certain since this thesis only covered one industry 
which had a large enough sample. 

8.5 Further Studies 

Our study showed no correlation between R&D-to-sales and the variables used for the entire 
A list. However for the manufacturing industry a strong relationship was found. The sample 
for this industry was rather small with only 9 firms and the strong correlations could be due 
to coincidences. Therefore a new study with perhaps three industries with a sample of 20 
firms in each would be very interesting.  

With a more focused study within an industry, researchers will be able to more effectively 
find the triggers that characterize a successful R&D program. If the same correlations could 
be found in a larger test it would be of great use for both investors and managers.  The study 
could get a broader and more correct scope if a comparison among countries were included, 
especially since this thesis covered all applicable companies in Sweden. A proposal would be 
an international project with research groups in different countries who would study their 
national companies, this because of their national knowledge and to decrease the language 
difficulties. 
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Appendix 1 Ebit vs R&D-to-sales 
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Appendix 2 Ebit vs R&D (Manufacturing industry) 
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Appendix 3 Sales growth vs R&D-to-sales 
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Appendix 4 Sales growth vs R&D-to-sales manufactur-
ing 

Scatter plotScatter plotScatter plotScatter plot    
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Appendix 5 Annual return vs R&D-to-sales all compa-
nies 

Scatter plotScatter plotScatter plotScatter plot    
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Appendix 6 Annual return vs R&D-to-sales 20 compa-
nies 

Scatter plotScatter plotScatter plotScatter plot    
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Appendix 7 Annual return vs R&D-to-sales manufactur-
ing 

Scatter plotScatter plotScatter plotScatter plot    
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Appendix 8 Industries and companies 

Industry Company Sales 
growth 

R&D-to-
sales 

EBIT Tot re-
turn 

Annual 
return 

IT       Ericsson B              -0,82% 17,45% 3,37% -22,88% -3,64% 

IT       Nokia  21,30% 9,99% 16,51% 190,78% 16,47% 

IT       OMX AB                  20,17% 6,32% 11,40% -12,97% -1,96% 

Health & 
Pharma       

Astrazeneca        4,12% 16,70% 22,35% -30,50% -5,07% 

Health & 
Pharma       

Elekta                  7,27% 6,92% 3,27% 185,06% 16,14% 

Health & 
Pharma       

Gambro B                4,87% 2,27% 15,63% -34,24% -5,81% 

Health & 
Pharma       

Getinge B               17,81% 2,68% 13,65% 166,61% 15,04% 

Paper SCA B                   6,55% 0,96% 10,42% 70,65% 7,93% 

Paper        Stora Enso              3,45% 0,73% 8,25% 41,96% 5,13% 

Automotive Autoliv Inc  12,59% 5,24% 4,97% 21,84% 2,86% 

Automotive Haldex                  18,50% 4,62% 19,08% 2,16% 0,31% 

Automotive Scania B                6,30% 3,52% 9,12% 45,30% 5,48% 

Automotive Volvo B                 5,12% 3,75% 4,11% 23,71% 3,09% 

Manufacturing Assa Abloy B            21,86% 1,58% 10,01% 122,41% 12,10% 

Manufacturing Atlas Copco 
B            

7,70% 2,57% 12,55% 24,46% 3,18% 

Manufacturing Electrolux B            1,06% 1,34% 5,07% 38,18% 4,73% 

Manufacturing Hexagon                 21,92% 1,38% 6,14% 54,25% 6,39% 

Manufacturing Höganäs                 9,78% 3,35% 18,44% 5,00% 0,70% 

Manufacturing Sandvik                 7,39% 2,73% 12,12% 17,29% 2,30% 

Manufacturing Seco Tools              6,00% 3,23% 19,08% 19,07% 2,52% 

Manufacturing SKF B                   2,94% 1,89% 7,16% 73,10% 8,15% 

Manufacturing Trelleborg B            5,12% 1,66% 5,17% 7,62% 1,05% 
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Appendix 9 Other thesis; The 2005 R&D Scoreboard 
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Appendix 10 Other thesis; The 2005 R&D Scoreboard 
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Appendix 11 Example of note from annual report 
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