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Abstract 
Investments in financial and human capital are cornerstones in R&D organizations longing 

for profitable business in an increasingly competitive environment. However, another aspect 

to consider for R&D managers to succeed in terms of increased innovation is clan control, 

which is a widely described subject in management literature, not least by Ouchi. In this 

study, relationships between financial/human capital, clan control and innovation were 

examined in a setting of R&D organizations within the Stockholm-Uppsala region. Positive 

relationships were found between education and patents issued; and stability orientation 

and projects completed. A negative relationship was found between innovation orientation 

and patents issued. In the end a brief discussion concludes the results and directions for 

further research are proposed. 

Keywords: capital input, clan control, R&D, innovation output 
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Introduction 
Investments in Research and Development (R&D) vary among countries. Within OECD 

Sweden is one of out of four countries (the others are Finland, Japan and South Korea) that 

spend more than 3 % of GDP on these activities, compared to the world average of 2.3 % 

(OECD, 2010). This said, R&D is prioritized by the government of Sweden. 

 

Stockholm-Uppsala is an important R&D region in Sweden regarding life-science. According 

to Stockholm-Uppsala Life Science (SULS), approximately 60 % of Sweden’s life-science 

employment is found in the companies located in the counties of Stockholm, Uppsala and 

Södermanland (Facts and figures on Sweden’s number one life science region, 2009). SULS, 

which is a network of life-science organizations, has based its own report on earlier reports 

produced by Verket för innovationssystem (VINNOVA). Further, some world-leading 

universities and hospitals are located in the area. In conclusion the life-science sector in 

Stockholm-Uppsala is important to study because of its impact on the nation’s future well-

being and it is critical to succeed with R&D activities in a world which is increasingly focused 

on science and technology. 

 

Investments (i.e. capital input) can be divided into financial and human capital. Wang et al. 

(2010) mean that financial and human capital are needed for a fruitful innovation process in 

organizations. However, financial and human capital are not enough for innovation output.  

The relationship between a clan (i.e. clan control) and innovation output has also been 

studied extensively. Covin and Slevin (1991) suggest that a clan, by it self, is not enough for 

innovation output. However, some researchers have found evidence for a positive 

relationship between a clan focused on innovation and innovation output (Lau and Ngo, 

2004; Smith et al., 2005). In a recent study Wang et al. (2010) examined how a clan focused 

on innovation output moderates the relationship between financial/human capital and 

innovation output. The study concluded that a clan focused on innovation output 

strengthens the relationship between the input capital and the innovation output. However, 

the study was performed in both low and high tech companies in China, which is a transition 

economy not fully comparable to western nations. The west has left the manufacturing 

society and is more focused on innovation output. 
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Wang et al. (2010, p.767) argue that “by bringing together unique combinations of resources 

and creative tensions to exploit opportunities, innovation, and entrepreneurship enable a 

firm to grow, profit, and achieve a competitive advantage in a dynamic environment”. Thus, 

it is of interest to measure the output of these efforts. Measuring output within the life-

science sector is major problem for R&D managers. An interviewed R&D manager 

(anonymous) within the Stockholm-Uppsala region, representing a top 15 (in number of 

employees) life-science company, summarized the problem with measuring the output. The 

R&D manager described how the life-science industry invests large amounts of both financial 

and human capital in R&D. In advance the industry has no idea whether the R&D process is 

going to be successful or not. However, without the necessary tools or techniques, the 

industry could only cross its fingers that the output from the investments in financial and 

human capital becomes pleasant. And, even more urgent, the knowledge of how to affect 

the R&D performance is limited. A famous quote from the scientist Lord Kelvin summarizes 

the complexity of measuring: “if you cannot measure it, you cannot improve it”. 

 

Brown and Svenson (1999, p. 30) describe the process of R&D: “An R&D lab is a system itself, 

with its own inputs, processes, and outputs”, see Figure 1. Inputs are materials or stimuli, 

which are mandatory for completion of R&D processes. In the context of R&D inputs could 

be capital input, i.e. financial and human capital. The processing system is the R&D 

laboratory or environment (the clan) where R&D processes are performed, such as 

conducting research or testing hypotheses, and the inputs are processed to become outputs. 

Outputs are the products from the processing system. In the context of R&D outputs could 

be innovation output, i.e. innovation. In academic research, the R&D process continues 

beyond the production of innovation outputs, e.g. marketing steps, which logically has little 

to do with the performance of the R&D laboratory. Thus, the steps following innovation 

output production is not within the scope of this study. In addition, there is evidence of 

financial measures, such as ROI, not being appropriate for making decisions for R&D (Loch 

and Tapper, 2002).  
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Figure 1 A flowchart that shows the relation between capital input, clan control and the 

innovation output in an R&D organization. In addition, the hierarchy of concepts valid for 

this study is presented. 

 

In summary, it is problematic that there is a gap in the understanding of the relationships 

which have been described for R&D organizations. It is a matter of importance to better 

understand these relationships, to be able to modify the usage of input capital and clan 

control, by this increasing innovation output. The purpose of this study is to examine the 

relationships between financial/human capital, clan control and innovation in small and 

medium-sized R&D organizations in the Stockholm-Uppsala region. 

 

Theoretical framework 

Capital input 

As previously described, there are two kinds of capital inputs in R&D organizations. Financial 

capital, in itself, is supposed to be a fundamental resource for innovation (Wang et al., 

2010). Indeed there are studies showing a positive correlation between expenses on R&D 

and innovation (Ahuja and Katila, 2004; Katila and Ahuja, 2002). On the contrary, one study 

shows no significant positive effect from expenses on R&D and innovation (Greve, 2003). 
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This said, there is a lack of consistency between the results from academic research. Thus, 

there is good reason to study the relationship between expenses on R&D and innovation.  

 

Another fundamental resource for innovation is human capital. Wang et al. (2010) use 

education as an example of human capital. Education of R&D employees is a subset of the 

human capital within an R&D organization. In an R&D laboratory scientists usually hold 

advanced degrees, such as PhD’s (Zuckerman and Brajkovich, 2003). Individuals with 

education of a higher level usually have more knowledge to rely on, have better tools for 

problem-solving and decision-making and are more positive to new ideas (Wang et al., 

2010). These individuals highly regard independence (Zuckerman and Brajkovich, 2003). 

Researchers have examined the influence of education on innovation. One study has showed 

that scientists with PhD’s performed better than those scientists that lacked a PhD, 

considering both the quality and quantity of work (Zuckerman and Brajkovich, 2003). 

Another study found that the output in terms of patents and articles published was 

increased by education (Dobson and Safarian, 2008). Clearly, by employing personnel with a 

high educational level it is possible to increase the productivity and performance of the R&D 

organization. 

Clan control 

Ouchi (1979) views the clan as the idea that individuals are exposed to a process of 

socialization that instils in them a set of shared beliefs and values. Clan control is part of a 

control system framework which has been described by several researchers within 

management accounting (Malmi and Brown, 2008; Ouchi, 1979, 1980). Ouchi (1979, 1980) 

divides the control system framework into three areas: markets, bureaucracy and clan 

control. There are other control systems than the clan used to control organizations. One of 

these is the expenditure budget control mechanism examined by Rockness and Shields 

(1988). However they state that this mechanism to control an R&D organization is not 

suitable. Ouchi (1979) also argue that the market or bureaucratic control mechanism are not 

preferred for steering an R&D organization. 

 

Ouchi (1979) means that separate goals for individuals and the organization can be reduced 

to a common goal by seeing the individual and the organization as one community, a clan. 
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The process of socialization can affect different groups, depending on how they are defined, 

i.e. a group can consist of a profession (such as dentists), divisions (such as an R&D 

department) or groups within an R&D organization. There is exchange of information 

between the employees in the organization. This exchange will make the clan work 

effectively, even without measurement of the clan’s output. Further, there is no need for 

measurement because there is enough knowledge within an organization that uses clan 

control: “...there is sufficient information in a clan to promote learning and effective 

production” (Ouchi, 1980, p.137). Ouchi (1979, p.844) continues, “we have no ability to 

define the rules of behaviour which, if followed, will lead to the desired scientific 

breakthroughs which will, in turn, lead to marketable new products for the company”. 

However, taking the above into account, as a spectator observing the clan there is indeed 

incentives to measure performance of the clan (Germeraad, 2003; Zuckerman, 2003). The 

proposed framework of clan control has been used frequently when studying R&D 

organizations and innovation processes (Chen, 1997; Flamholtz et al., 1985; Harris et al., 

2009; Kerssens-van Drongelen and Bilderbeek, 1999; Kirsch et al., 2010; Mayrhofer, 1998; 

Mouritsen and Revellino, 2009). 

 

Ouchi (1979, 1980), Singh (2008) and Flamholzt et al. (1985) argue that clan control is 

suitable to use when having limited knowledge and limited possibilities to measure the 

output in an organization, e.g. an R&D organization. However, Singh (2008) argues that a 

problem occur when individuals with high status in team and high organizational 

identification refuse to participate in a clan and instead act for their own purpose. It is 

important for an organization to know how to manage this situation. Singh (2008) propose 

that the way Ouchi describes clan control is insufficient. Ouchi’s theory describes clan 

control in an ideal world and everybody in the organization will attend. Singh (2008, p.2) 

argues that “the absence of a well-developed foundation has limited the development of 

this concept, i.e. clan control”. Singh (2008) agrees with Ouchi that socialization will help a 

group to work towards a goal when the individuals accept the goal of an organization. 

People who respond positive to socialization will accept to be included in the clan. An 

individual that have high status in team, high organizational identification and at the same 

time is willing to work under clan control is a perfect individual to include under clan control. 

Individuals that have lower status in the organization will not respond as well as individuals 
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with higher status in the organization. Therefore, clan control is useful in R&D organizations 

and the argument is in line with Ouchi. Moreover, innovation is complex and is driven by 

individuals with high education and a scientific mindset. 

 

Wang et al. (2010) propose that most employees are capable of innovation if there is a 

suitable clan context. To succeed in terms of innovation it seems to be important, if not a 

must, with a clan rich on innovation. Further, the relationship between input capital in R&D 

organizations and innovation output is not clear due to mixed results from prior studies. One 

explanation to the mixed results is influences from the clan within the organization. 

Submission of financial and human capital for innovation is a must, but it is not sufficient. 

Amabile (1988) means there has to be motivation which can be found in humans and they 

are encouraged through the social context, i.e. clan, where they interact. In an R&D process 

there are several clan values that are supposed to increase innovation. 

 

O’Reilly (1991) examines to what degree organizational culture profile items (which are 

attributes) describe different organizational culture dimensions within a clan. O’Reilly 

studied eight dimensions, however Wang et al. (2010) mean that a clan focused on 

innovation can be discerned out of these dimensions. The clan focused on innovation is 

represented by four dimensions. 

 

Innovation orientation: the clan exploits opportunities and is risk taking. In such a clan values 

exist that promote new thinking and quick decision making. Further, the clan introduces new 

and risky ideas and the clan is positive to transform them into something usable. An 

innovation-oriented clan is expected to benefit innovation. 

 

Outcome orientation: the clan is less rule-oriented, wants to achieve goals, is result-oriented 

and is not constrained by many rules. The clan by it self has high performance expectations 

and assessments of performance is focused on results. The individuals contributing to the 

clan are by themselves highly motivated and want to achieve goals of their own. An 

outcome-oriented clan is expected to benefit innovation. 
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Team orientation: the clan does not confront conflicts directly and individuals do not work 

long hours. The team-oriented clan is people-oriented, is having low informality and offers a 

clear guiding philosophy, also. When the members of the clan are collaborating they share 

ideas and work towards the same goal. In this open-minded environment creativity is 

encouraged. A team-oriented clan is expected to benefit innovation. 

 

Stability orientation: the clan values security and stability. A clan that bases its business on 

innovation is not stable. It cannot predict the future and is therefore exposed to high 

uncertainty. A stability-oriented clan that act in a stable environment do not have the same 

opportunity to innovate compared to a clan in an unstable environment. A stable clan do not 

have the tradition to break patterns or trends. In contrast to the other three dimensions 

discussed earlier, a stability-oriented clan is not expected to benefit innovation and would 

rather decrease innovation. 

Innovation output 

Innovation is “a process that begins with a novel idea and concludes with market 

introduction” (Freeman and Engel, 2007, p.94). This study discusses R&D in the context of 

innovation output, because these concepts are, significantly overlapping. According to OECD 

(2010) R&D refers to “creative work undertaken on a systematic basis in order to increase 

the stock of knowledge, including knowledge of man, culture and society, and the use of 

knowledge to devise new applications”. Similar to innovation, R&D can also be found within 

several research fields, such as IT, technology and life-science. Rockness and Shields (1984) 

argue that sometimes only part of R&D can be discovered within a company, i.e. research or 

development. However, in practice, there is a thin line between research and development 

and the concept of R&D is usually not split. 

 

The earlier presented R&D manager’s concern about measuring output in an R&D 

organization is supported by academic research. Ouchi (1979, 1980) proposes a model for 

locating organizations and their subunits on two dimensions based on their knowledge of 

input-output transformation process and measurability of output. R&D organizations or their 

sub-units typically score low on both these dimensions, compared to an organization with a 

core-business of manufacturing that score high on these dimension. Measuring performance 
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“is largely acknowledged to be a critical task for supporting decision making, motivating 

people, stimulating learning, improving coordination and communication, and, ultimately, 

achieving the company’s objectives” (Chiesa et al., 2007, p.45). Loch and Tapper (2002) 

present several problems with measuring R&D. Effort levels are not observed directly, the 

consequences of actions are not directly observable and, perhaps most importantly, there is 

a high level of uncertainty or unpredictability. Brown and Svenson (1998) state that most 

companies focusing on R&D have no idea what they get for their financial investments. Only 

20 percent of R&D managers actually measure R&D productivity. Loch and Tapper (2002) 

report that more than one third of R&D managers believe that it is impossible to measure 

R&D in a correct manner. 

 

Currently, most R&D processes are developed as projects (Kerssens-van Drongelen and 

Bilderbeek, 1999). Germeraad (2003) explains that an R&D project could be evaluated on 

both the individual and group level. R&D processes are commonly evaluated on an individual 

level. Brown and Svenson (1999) report that evaluation of individuals could have negative 

effects for their performance. Scientists themselves are negative about the measurements 

on an individual level and even if an individual do everything right, according to metrics, such 

a person’s behaviour might show up to be non-productive in terms of innovation. The strict 

measurements of individual performance in an innovation setting could be contra 

productive. Further, researchers generally do not value managerial ability as much as 

technical expertise, i.e. their Principal Investigator’s (Zuckerman and Brajkovich, 2003). This 

study evaluates the R&D processes on a group level. Germeraad (2003) argues that another 

dimension to take into account when evaluating a project is the point of time to measure the 

R&D process, i.e. before, under or after. Considering this, it is also important to decide what 

part to measure in the R&D process - the whole or only a part of it. Further, Germeraad 

explains a hierarchy of metrics by using an analogy to Maslow’s hierarchy of needs. 

Maslow’s theory explains human motivation. In short, his pyramid makes it clear that the 

urgent matter should be taken care of immediately. In the bottom of the pyramid the human 

being should first consider physiological needs and then, while moving upwards through the 

pyramid, security, belonging, prestige and self-fulfilment - all the way to curiosity at the top 

of the pyramid. However, the steps are not fixed and the human being could travel up and 
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down through the hierarchy, depending on what need is most urgent to fulfil. Consequently, 

organizations should measure R&D in the process where it is most urgent.  

 

Summarizing capital input, clan control and innovation output, discussed previously, two 

hypotheses for this study are proposed: 

 

1) The relationships between education of R&D employees/expenses on R&D and innovation 

are positively correlated in small and medium-sized R&D organizations in the Stockholm-

Uppsala region. 

 

2) The relationships between innovation orientation/outcome orientation/team orientation 

and innovation are positively correlated; and the relationship between stability orientation 

and innovation is negatively correlated in small and medium-sized R&D organizations in the 

Stockholm-Uppsala region. 

 

Method 

Collection of data 

Data were collected from life-science companies active in the Stockholm-Uppsala region. 

The region could be seen as a cluster for innovation and these circumstances gave easy 

contact access to the companies. A list of the registered life-science companies in the 

Stockholm-Uppsala region was obtained from Stockholm-Uppsala Life-Science (Facts and 

figures on Sweden’s number one life science region, 2009). The list divided all the life-

science companies into different subcategories depending on what each company’s core 

business was. The categories biotechnology tools and supply, diagnostic, medtech and 

pharmaceutical were of greater interest because these were the ones which included 

companies that possibly were active within R&D. According to the definition by Statistiska 

centralbyrån and Europeen Commission (2003/361/EC, 2003), small-sized companies are 

those with 10-49 employees and medium-sized companies are those with 50-249 

employees. In the study of Wang et al. (2010) small and medium-sized companies in China 

were studied. In this study these two categories of companies were withdrawn from the 
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SULS list which means the studied population of the study consists of 84 life-science 

companies. This was a manageable population and no sampling had to be done. However, 

big-sized companies (250< employees), micro-sized companies (1-9 employees) and one-

person companies (0 employees) were excluded. Wang et al. (2010, p. 769) argue that 

smaller companies are “facing severe resource and management challenges” and that the 

challenges could be critical for the difference between failure and success for innovation. 

This is why this study excludes big-sized companies. In addition, micro-sized companies and 

one-person companies do not fit into this study, because of its manager perspective. Due to 

their size, we argue that they rarely have an organizational hierarchy with an R&D manager 

and the companies are often organizations with a strong link to academia. 

 

Each company in the population studied was contacted by phone and asked if they would 

like to participate in the study or not. If a company did not respond the company was 

contacted at three different occasions, minimum, before it was excluded. The study was 

briefly explained to motivate each company to participate and anonymity was assured. As an 

incentive for participation each company was offered to receive the results from the study 

after the Bachelor’s thesis had been graded. If a company chose to not participate in the 

study the contact person was thanked for the time consumed. If a company chose to 

participate in the study an electronic survey (SurveyMonkey, 2009) was sent to the e-mail 

address of the contact person, preferably an R&D responsible person, who initially agreed to 

participate. However this person could, in turn, forward the survey to other, more 

appropriate, persons within the company (e.g. an R&D manager or Human Resources 

Manager). In short, the most suitable person should have responded to the survey.  

 

The electronic survey (Appendix 1) was written in English and divided into three sections, 

Introduction, Company information and Organizational culture. The total number of 

questions to be answered was seven. In the introduction section the study was briefly 

described and contact details for the researchers were attached. The questions that were 

asked in the survey focused on collecting data that described the input variables, the clan 

control dimensions and the output variables in the R&D organizations. However, data for 

one output variable, Patents issued, was collected by the researchers themselves. This data 

was collected from the database of Patent- och registreringsverket, a Swedish governmental 
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institution responsible for the management of patents. The approach reduced the number 

of questions. 

 

Out of the 84 R&D organizations in the studied population 46 (55%) agreed to participate in 

the study. 38 of the R&D organizations did not participate in the study. Among the non-

participants 15 R&D organizations were not reached and could not give a reason for their 

non-participation and 23 of the R&D organizations refused to participate. There were 22 

respondents to the survey among the participants. Among the respondents 20 (24%) surveys 

were answered completely and used for analysis in this study. 2 organizations responded to 

the study but not completely and were excluded from the analysis. 24 of the organizations 

that agreed to participate but did not respond to the study after three reminders over three 

weeks. The distribution among the respondents was the following: 4 out of 24 organizations 

belonging to the pharmaceutical sector responded to the survey, 9 out of 39 organizations 

belonging to the medtech sector responded to the survey, 4 out of 11 organizations 

belonging to the biotech tools and supply sector responded to the survey and, finally, 5 out 

of 10 organizations belonging to the diagnostic sector responded to the survey. The average 

size of the 20 R&D organizations that participated in the study was 42 employees. 

Metrics 

Input capital 

The Education of R&D employees was measured, in percent, by calculating the amount of 

the R&D employees holding a PhD-degree. The Expenses on R&D in the organization was 

measured by the total sum (in SEK) invested on R&D. In line with Wang et al. (2010) 

Expenses on R&D was measured by the average over three consecutive years. It takes time, 

often several years, for innovation to become productive (Germeraad, 2003; Wang et al., 

2010). 

Clan control 

The final version of the survey was tested by persons with a similar background as the 

respondents of the survey to get feedback. Each of the four organizational clan dimensions 

were divided into 2-5 attributes (items of the survey). Respondents ticked to what extent 

they valued or emphasized the values for their R&D organization. The ratings were on a 9 
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point Likert scale, which went from 1 (very uncharacteristic) to 9 (very characteristic) in 

accordance with the study of O’Reilly et al. (1991). 

 

Innovation output 

Brown and Svenson (1999) present several variables to use for measurement of innovation. Typical 

innovation variables are research proposals written, papers written and presentations made, patents 

issued and projects completed. In this study innovation was measured by the total number of 

patents issued over the past three years. Patents issued is a variable considered appropriate for 

this study of life-science organizations in the Stockholm-Uppsala region. One reason is the 

importance of the patents for the life-science organizations, no matter the size of the 

company. The logic within the life-science sector tells us that without a patent issued there is 

no possibility to earn money. Another reason for the choice of Patents issued is that it is a 

well-supported one in academic research papers (Germeraad, 2003; Brown and Svenson, 

1999). The other endpoint used to measure innovation in this study is the percent of 

projects completed, which is used by academic researchers (Brown and Svenson, 1998). One 

problem with the variable Projects completed is the definition of a project. In this study the 

respondents should use their internally decided definition of a project. There are several 

reasons for choosing this endpoint. First, with Projects completed it is possible to measure 

performance in most, if not all, life-science companies, because it can handle companies of 

different sizes. Secondly, it has been argued previously that the project form of working is 

common in R&D organizations. 

Statistical analysis 

To examine if the respondents’ answers were internally consistent when using the Likert 

scale from 1 to 9, Cronbach's alpha was calculated. Cronbach’s alpha was supposed to show 

if it was possible to merge the attributes for each cultural dimension. A Cronbach’s alpha 

above 0.40 was acceptable; otherwise the answers were not consistent and excluded (Liu et 

al., 2010).  

 

To identify the correlation between the variables Pearson’s correlation test was used. 

Pearson’s correlation test describes the absolute correlation between the variables. The 



 15 

matrix includes coefficients between -1 and +1 and shows the trend of the relationship 

between the measured variables. Due to the low response rate from the survey the only 

possible way to see how variables correlated was to present the result in a correlation 

matrix. A significance-level of 5% percent was desired when analysing the data. The data was 

analysed in both Excel 2007 and SPSS 17.0. 

 

Results 

Cronbach’s alpha was above 0.40 for each organizational clan dimension which implied that 

an average number for each organizational clan dimension could be calculated. From the 

analysis above it is possible to estimate a correlation matrix with Pearson’s method between 

the variables studied, see Table 1.  

 

Table 1 Pearson’s correlation matrix that describes the relationship between the variables. 

 

 

In Table 1 the correlation matrix showed that there are few significant relationships between 

the studied variables. Four relations between the variables are significant at the 0.05 level. 

Hypothesis 1 predicted that there is a positive relationship between Education of R&D 

employees/Expenses on R&D and Patents issued/Projects completed. From Table 1 it can be 

seen that one relation from hypothesis 1 could be verified. The relationship between 

Education of R&D employees/Patents issued is positive and significant at the 0.01 level. 

Further, there are approximately no correlation between Education of R&D 

employees/Projects completed, Expenses on R&D/Projects completed and Expenses on R&D 
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and Patents issued. Hence, from the first hypothesis one significant relationship could be 

identified. 

 

Hypothesis 2 predicted that there are positive relationships between innovation 

orientation/outcome orientation/team orientation and Patents issued/Projects completed; 

and the relationships between stability orientation and Patents issued/Projects completed 

are negatively correlated. Pearson’s correlation test showed that none of the proposed 

relationships in hypothesis 2 could be confirmed. The relationship between Projects 

completed and stability orientation was significant at the level of 0.01 and positively 

correlated which is contrary to the hypothesis. Further, the relationship between innovation 

orientation and Patents issued was negatively correlated and significant at the level of 0.01. 

 

Discussion 
Innovation is prioritized by the Swedish government. This makes innovation’s causes 

interesting to study. A theoretical framework has been presented earlier in this paper 

explaining the R&D process and the theoretical framework has also been tested empirically 

under certain conditions. 

 

Wang et al. (2010) studied the moderating effect of clan control on the relationships 

between financial/human capital and innovation in small and medium-sized companies in 

China. First, the purpose of this study was to study the moderating effects of clan control on 

the relationship between financial/human capital and innovation in small and medium-sized 

R&D organizations in the Stockholm-Uppsala region. Unfortunately the purpose had to be 

revised, due to low response rate on the survey. Thus, it would not have been possible to 

perform certain statistical analysis. Finally, the purpose of this study was to examine the 

relationships between financial/human capital, clan control and innovation in small and 

medium-sized R&D organizations in the Stockholm-Uppsala region. This study contributes to 

this niche which lacks research.  

 

The results show three significant relationships that could be associated with hypothesis 1 

and hypothesis 2. First, there was a significant relationship between Education of R&D 
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employees/Patents issued, secondly, there was a relationship between stability 

orientation/Projects Completed and finally there was a relationship between innovation 

orientation and Patents issued. In line with clan theory by Ouchi (1979; 1980) and 

Zuckerman & Brajkovich (2003) Education of R&D employees/Patents Issued should have a 

positive correlation because individuals in an organization holding a higher degree perform 

better. With an increasing portion of the R&D employees holding a PhD degree the greater 

the chance of getting a patent issued. The finding of a positive correlation between stability 

orientation/Projects completed did not fit within the theoretical framework presented. 

According to the theory the correlation should be negative. With a stable R&D environment 

there is a difficulty to break patterns and trends which makes innovation scarcer. However, 

the result from this study implies that a stability-oriented clan increases the ratio of 

successful projects. The negative correlation between innovation orientation and Patents 

issued was neither explained by the theory in this study. According to the result a clan that 

values new thinking, quick decision making and introduction of new risky ideas will decrease 

the output in terms of patents issued. Despite some significant correlations in this study, 

most of the correlations within the matrix were non-significant and will therefore not be 

commented. There was a significant correlation between an input variable and a clan 

variable. However, this relationship has not been covered by the theoretical framework 

presented and is therefore not further commented.  

Implications 

The findings in this study imply that the relationships between capital input, the clan and 

innovation output are complex. Though, a couple of interesting results were discovered 

suggesting that capital input could increase the performance of an R&D organization. 

According to the findings in this study, we suggest R&D organizations to employ labour with 

a higher level of education or to increase the employees’ level of education in a wide 

perspective. Further, from a clan control perspective, R&D organizations should strive for 

increased stability to increase the performance. With a stability-oriented clan the R&D 

organization has resources to manage an insecure and unstable environment. In such an 

environment R&D employees should focus on routine tasks. Interestingly, this finding stands 

in contradiction to the findings of Wang et al. (2010). In the study of Wang et al. increased 

stability led to decreased performance. Finally, a clan with a touch of innovation orientation 
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should strive for a decrease in this behaviour. The R&D organization should focus less on risk 

taking and the exploiting of opportunities. In the study of Wang et al. (2010) increased 

innovation orientation led to an increase in the performance of the R&D organization. 

 

As previously argued, the findings from this study should be taken with great prudence and 

the result is only valid for the population studied. 

Low response rate 

The major reason for not being able to completely verify, or falsify, the two hypotheses 

proposed in this study was the low response rate. First, because of the low response rate the 

original study hypotheses had to be changed. Secondly, there were only a few significant 

correlations found and those were not enough to either verify or falsify the hypotheses 

completely. The reasons behind the low response rate were several and have been 

thoroughly discussed between the authors and with non-participants. The analysis of non-

participants (i.e. companies that chose to not participate or could not be reached after 

contacting the organization three times minimum) and the non-respondents (i.e. companies 

that chose to participate but did not complete the survey satisfying enough after three 

reminders) are presented in Appendix 2. 

 

Even if a low response rate was obtained, there was an interest in the study. All the 22 

respondents would like to take part of the results from the study and we argue that the 

interest is reflected in the responses given in the survey. In-line with Rockness and Shields 

(1988) this means that we could expect data to be trustworthy. 

Limitations and further research 

In this study there are several limitations that need to be taken into account. First, the 

theoretical framework does not support all relations between the variables in the correlation 

matrix. The relationship between the input variables and the organizational clan variables is 

not covered by the theoretical framework. The relation was not included because this study 

focuses on the relation between the clan within an R&D organization and its performance. 

Time is also part of the discussion, considering the research process. Correlation does not 
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explain causality. However, in the context of R&D, it is logic with capital input producing 

innovation output with an R&D laboratory (i.e. the clan) in between, not the reverse. 

 

Second, the method for collecting data needs some critique. The number of respondents in 

this study was low and there are several possible methodological reasons for this. During the 

telephone contacting the R&D managers were told that the survey should take 

approximately 10 to 15 minutes to complete. Some managers explained that it was too 

much time to spend on a survey with an already heavy work-load and this close to 

Christmas. Thus, they avoided to participate. By decreasing the number of questions and, 

hence, reducing the time it takes to answer the survey, the amount of respondents would 

probably have increased. Further, a very small population, 84 R&D organizations, was 

included in the study. If the population was somewhat super-sized the number of 

respondents would probably increase and a more accurate result could have been obtained. 

A survey based on the Likert scale was used in this study for collecting data, which then was 

used for quantitative analysis. Loch and Tapper (2002) argue that, instead, a qualitative 

method would be preferable when measuring R&D performance. Based on the non-

participant/non-respondent analysis in this study, we argue that there is a methodological 

uncertainty when using a survey. For example, it is hard to predict how many responses the 

participants will eventually provide.  

 

Third, in this study some variables were reported for a three-year-period. Expenses on R&D, 

Patents issued and Projects completed could have been evaluated over a longer period of 

time, due to the time it takes for innovation to occur. A three-year-period is in-line with the 

work of Wang et al. (2010), however Patents issued was not the end-point used because of a 

slightly different study design due to the Chinese context. Germeraad (2003) proposes a five-

year-period for measurement of R&D performance. We argue a longer period would have 

increased the relevance of the results; however it would also have increased the complexity 

of the survey, which drawbacks have already been discussed. In addition, Patents issued is a 

rather noisy measure, which is further explained in the paper by Rzakhanov (2004). 

 

Fourth, this study focused on both financial and human capital. Regarding the human capital, 

focus was put entirely on one aspect, education. This study does not take into account other 



 20 

aspects of human capital, e.g. that individuals have different personality characteristics, 

interpersonal skills or how group dynamic looks like (Wang et al. 2010). In further research it 

would be interesting to see how other sorts of human capital will influence R&D 

performance. 

 

Fifth, the empirical data was analyzed using Pearson’s correlation and presented in a 

correlation matrix. However, by using Pearson’s method it is difficult to predict the causality 

between the variables. Further, when the study was designed the plan was to use linear 

regression for analysis of the collected data to be able to explain causality. Again, the low 

response rate made it impossible to use linear regression. Perhaps the response rate could 

have been increased by including another region in the study, in addition to the Stockholm-

Uppsala region. 

 

Sixth, in this study R&D companies were examined, only. However there are other R&D 

organizations too through-out society, e.g. at universities and hospitals, which are not 

covered by this study.  

 

Seventh, in this study a clan focused on innovation was studied in accordance with the work 

of Wang et al. (2010), where both low and high-tech companies were covered in China. 

Wang et al. focused on four out of eight cultural dimensions identified by O’Reilly et al. 

(1991). The four cultural dimensions were studied because earlier research showed that a 

culture that includes innovation-, outcome- and team orientation will increase the 

performance, while stability orientation will decrease performance. However, we argue that 

it is important to keep in mind that in an R&D environment in Sweden there is a possibility 

that other clan dimensions could be of greater interest than the four examined by Wang et 

al. Thus, the outcome of this study might have become different. 

 

Finally, the theoretical framework can be criticized. There are other approaches than the 

Clan control theory when it comes to differentiation of how to perform in a certain direction. 

Conflicting goals can be a problem in an organization both at individual and at organizational 

level (Flamholtz et al., 1985). Flamholtz et al. (1985, p. 36) describes that “Goal congruence 

is conceived to be a more powerful theoretical foundation for organizational effectiveness 
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than action or outcome congruence because of the systems characteristic of equifinality and 

because of the lack of total control over outcomes by any social entity, whether individual, 

group, or organization”. However, goals can both be conflicting between individual-to-

manager and between manager-to-owner. Therefore, it is not possible to use Agency theory 

in clan control (Singh, 2008). If managers act for their own purposes there will be conflicting 

goals and the group efficiency will be reduced. Instead the Stewardship theory can be used 

which assume that the whole organization, individual-to-manager and manager-to-owner, 

works towards the same goal (Donaldson, 1990). Further, it is important for an organization 

to help employees that are not willing to identify themselves with the organization. Other 

problems with clan control can be to find a common goal, to avoid opportunistic behaviours, 

a lack of liability and link with trust, due to the fact that there is no performance 

measurement, just an exchange of information between employees which means that the 

system could be easy to cheat. 

 

In conclusion, innovation is an increasingly interesting and important topic to study. Sweden, 

being a nation with 9 million inhabitants, is highly dependent on the success of innovation 

and invests a large portion of its GDP in the Stockholm-Uppsala region. One of the critical 

aspects to succeed in innovation is the possibility to measure the output and to be able to 

moderate it to increase effectiveness, a process summarized by Lord Kelvin earlier in this 

paper. This study contributes by opening a door to the world of relationships between 

capital input, clan control and innovation output in the Swedish R&D network. 
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Appendix 1 
 
1. Introduction 

The purpose of this study is to examine the moderating effects of cultural control 

mechanisms on the resources - performance relationship within R&D organizations. The 

most appropriate person(s) (i.e. R&D Manager, Human Resources Manager etc) in your 

organization should answer the questions, however the person(s) has to be on the manager 

level. 

 

By participating in this survey the answers will be used for statistical analysis and presented 

in tables and figures. Your answers will be strictly confidential on an individual level and the 

results will be presented on a group level only. The name of your company will not be 

published. 

 

Questions will be asked about the R&D organization (i.e. lab(s), team(s) of researchers, 

development team(s) or similar). The survey is divided in three sections: R&D organization 

information, company information and R&D organization culture. The total number of 

questions to be answered are seven. Please answer the questions as accurate and honestly 

as possible. The survey will take approximately 15 minutes. 

 

Please contact us if there are any questions regarding the survey. 

 

Phone: David Antonsson +46 704 425370 or Staffan Engström +46 706 347273 

 

Thank you for participating in this study. 

 

 

2. R&D Organization information 

R&D employee education 

Please indicate the composition of education among the employees in the R&D organization 

in your company: 

(NOTE: share 100 % over the three levels) 
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Doctorate (Ph.D.) [%] 
 

Master degree [%] 
 

Other [%] 
 

 

 

R&D performance 

How many of the planned projects has the R&D organization completed in the past three 

years? [%] (NOTE: use your company's internal definition of a project) 

 

 

3. Company information 

R&D expense 

What is the average R&D expense in your company over the past three years? [SEK] 

 

 

4. R&D organization culture 

Please, tick to what extent the attributes below are characterizing the group within the R&D 

department, (1 = very uncharacteristic, 9 = very characteristic). 

 

Innovation 

To what extent do you value the following attributes within your R&D organization? 

Exploiting opportunities 

Risk taking 

 

Outcome orientation 

To what extent do you value the following attributes within your R&D organization? 

Results 

Being less rule-oriented 

Achievement 

Constrained by many rules 
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Team oriented culture 

To what extent do you emphasize the following attributes within your R&D organization? 

Confronting conflict directly 

Being people oriented 

Working long hours 

Having low informality 

Offering a clear guiding philosophy 

 

Stability orientation 

Grounded in the notion of change, innovation undoubtedly exposes to uncertainty. 

To what extent do you value the following attributes within your R&D organization? 

Stability 

Security 

 

Would you like to take part of the result of the study? 

Yes 

No 
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Appendix 2 
Table 2  
 

Reason for not completing the survey Approx. 

frequency 

Non-

participants 

Company profile did not fit into either Research or Development 

(according to themselves) 

11 

 

Company lacked time for completing the survey (Christmas was major 

reason) 

3 

 Company was out of business (including bankruptcy) 2 

 

Companies within the study were affiliated 2 

 

Company was not reached after three phone-calls 14 

 

Company gave no reason for non-participation 6 

 

  

Non-

respondents 

Company did not return the survey 25 

 

Company did not complete the survey satisfying enough 2 

 

 

 


