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Abstract 
The aim of this work is to understand the innovation strategy selection by covering the 
competitive dynamics and firm behavior associated with industry characteristics, the 
appropriability or protection of technological capabilities and the availability and 
competitive strength of internally developed resources. Since the data set is longitudinal, we 
had the opportunity to include lagged variables improving the prospects of valid causal 
inference. Results indicate that firm internal resources jointly whit innovation objectives and 
industry competitiveness explain the innovation strategy selection. 
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Introduction 

   Market pressure to generate competitive advantages obliges firms to develop innovative 

activities in order to maintain or to increase their competitive advantage and make certain their 

existence and long term growth (Perrons and Plats, 2004; Stock et al., 2002). Product, process, 

market, and organizational innovations are the four different types of innovation (OECD, 2005), 

considering the first two as technological innovations, in which this work is focused.  

Technological innovation is defined as a searching activity of optimal alternatives which 

is fundamentally characterized by an intense activity address to identify and solve technical 

problems (Nelson and Winter, 1982). It is generally subordinate to research and development 

activities (R&D) and it is focused in generating new products and processes or technological 

improvements to the existent products and processes (OECD, 1997). Technological innovations 

pursued by R&D activities are increasingly being used by firms in order to gain competitive 

advantage and it is widely recognized that these activities are central to the success of businesses 

(Dwyer and Mellor, 1993). Some authors describe technological innovations as the main source of 

competitive advantage (Prahalad and Hamel, 1990) and a substantial part of the firm’s 

competitive strategy (Shrivastava and Souder, 1987).  

In order to achieve the R&D activities, firms must select the most adequate innovation 

strategy2, which objective is to guide the firm in acquiring, developing and applying the 

technology in order to generate competitive advantages (Swan and Allred, 2003). Traditionally, 

four innovation strategies have been analyzed in the literature: make; buy; make-buy (Murray et 

al., 1995; Veurgelers and Cassiman, 1999; Cho and Yu, 2000; Mol, 2005) and; cooperate in R&D 

activities (Colombo and Garrone, 1996). However, this last one has usually been studied 

independently due to its specificity and complexity (i.e. Bayona-Saéz et al., 2001).  Following the 

above-mentioned, this study will focus on the make, buy and make-buy strategies, whose 

advantages and disadvantages are explained in the next section. 

In this respect, due to the great importance of technological innovations and because the 

allocation of the limited resources of R&D is one of the most difficult decisions due to the results 

uncertainty and the ambiguity of the R&D investments it is worth to analyze the driving forces 

that affect firm innovation strategy selection. 

Innovation strategy is a growing area of interest and importance, both academically and 

professionally, thus is considerable the amount of existent literature on the phenomenon of doing 

R&D via in-house, externalizing or combining both (i.e. Kurokawa, 1997; Veugelers and 

                                                 
2 The mode for acquiring the technology in order to achieve R&D activities has received several names: a) technology 
strategy; b) innovation sourcing strategy; c) technology sourcing decision and; d) technological innovation strategy (Zahra, 
1996; Veugelers and Cassiman, 1999; Lancot and Swan, 2000; Jones, 2001). For this work, the terminology considered more 
appropriate is the technological innovation strategy, but since the investigation will be focus on technological innovations, for 
simplifying the term innovation strategy will be used. 
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Cassimman 1999). Three focuses of potential determinants of the innovation technology decision 

have been followed in the literature: the competitive dynamics and firm behaviour associate with 

industry characteristics (Utterback, 1994); the appropriability or protection of technological 

capabilities (Teece, 1986) and; the availability and competitive strength of internally developed 

resources (Prahalad and Hamel, 1990). However, these focuses have been considered apart in 

most of the research uncovering some important factors.  

Evaluating the internal and the external firm characteristics, this work will draw the 

hypotheses finding support in the resource base view (RBV), the contingency and the 

appropriability theories. Likewise, this research incorporates new aspects as determinants of the 

innovation strategy selection like the kind of innovation developed, firm age, financials aids and 

industry competitiveness. The methodology used for the econometric analysis is the multinomial 

logit model and, since the data set is longitudinal, we had the opportunity to include lagged 

variables improving the prospects of valid causal inference (Baum, 2006). 

 The remainder of the study is structured as follows. In the second part, the make versus 

buy strategies and their complementarities are discussed. Hypotheses are exposed in the next part. 

The model, sample and variables are explained in the fourth section. The fifth section provides the 

results of the procedures explained in section four. The last part of the study is reserved for the 

conclusions, contributions and implications, pointing out the limitations and future lines of 

research. 

2. Innovation Strategies  

2.1 Make vs. Buy R&D 

Due to the increasing rapidness of new technologies development, some firms prefer the 

externalization of the R&D activities since it is not feasible for them to develop internally such 

specific technology (Quinn, 2000). Besides, as stated by Barney (1999), firms do not need to own 

all the resources and capacities while they could access them externally. Some of the advantages 

of developing external R&D activities are that it is more reliable and the results are more 

predictable since the technology has been already developed and tested3 (Kessler and Bierly, 

2002). Likewise, it allows calculating the risk a priori, offers solution for the capacity problems, 

increases the speed to access new technology and reduces the risk (West, 2002). Externalization 

of R&D could be interpreted as a substitute of the internal knowledge of the firm (Quinn, 2000). 

The buy strategy also allows access to new knowledge areas (Haour, 1992) through the productive 

networks created (Nishiguchi, 1994). 

                                                 
3 This statement is only valid in the cases of buying licences, know-how, and other kinds of technologies that could be 
adapted to the product or to the process.  
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On the other hand, the remarkable complexity of the R&D activities suggests the creation 

of internal departments for developing these activities (Dosi, 1988). The information flow 

between the R&D department and those which will use the new technology could considerable 

increase by integrating the R&D activities (Fernandez, 2005). At the same time, in-house R&D 

constitutes a unique source of knowledge and allows an objective valuation of the real innovation 

needs (West, 2002). 

Analyzing the disadvantages of the strategies, it can be observed that developing internal 

R&D is more expensive, it takes long time until the new product commercialization (West, 2002), 

it is by nature more risky and less predictable and the firm could remain  isolated in only one 

technology (Perrons and Platts, 2004). On the other hand, to a great extent, acquiring technology 

in the market does not result in a competitive advantage per se due that technology is available for 

competitors as well (Barney, 1991) and because it is a short term strategy (Kurokawa, 1997). 

External dependences, functional inequalities, and coordination problems are other disadvantages 

of the buy strategy stated in the literature (Kotabe and Helsen, 1999). Finally, the internal capacity 

to carry out internal R&D is gradually disusing through the exclusive use of external R&D. 

2.2 Innovation strategies complementary 

Actually, due to the vast technological changes, most of the products and services offered 

in the market need to embody a specific set of technologies, each of which requires high 

specialized knowledge and capacities to develop, so firms can no longer hope to do everything in-

house (Iansiti, 1997). Hence, the firms need the ability to draw their strategies by combining the 

internal and external R&D (Kurokawa, 1997), that is to say, it is needed to look forward to the 

complementarity between the two innovation strategies (Vuergelers and Cassiman, 2006). 

Additionally, the innovations mainly occur through combination of ideas, resources and 

technologies (Fey and Birkinshaw, 2005)  

One of the most important concept highlighting the complementarity of the make and buy 

strategies is named the absorption capacity (Cohen and Levinthal, 1990). This is the firm ability 

to recognize the value of external knowledge, to assimilate it and to apply it to commercial ends 

(Abecassis-Moedas and Mahmoud-Jouini, 2008).  Acquisition, assimilation, transformation and 

exploitation are the four organizational capabilities constituting the firm absorptive capacity 

(Zahra and George, 2002). The first one refers to the capability of identifying critical external 

knowledge. The analysis, interpretation and understanding of the information obtained are 

developed through the assimilation capability. The transformation is understood as the 

combination of acquired knowledge with the existing knowledge within the firm. Finally, 

exploitation is the incorporation of the acquired or transformed knowledge in the firm routines 

(Abecassis-Moedas and Mahmoud-Jouini, 2008). Complementarity between the R&D strategies is 

highlighted since firms must achieve in-house R&D in order to generate or increment their 
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capabilities to scan (acquisition-assimilation) and to integrate (transformation-exploitation) the 

external knowledge acquired through the buy strategy (Arora and Gambardella, 1990). That is, a 

firm will not make the most of the buy strategy efficiently if the firm does not develop R&D 

activities internally (Colombo and Garrone, 1996). Furthermore, the more the knowledge gained 

through in-house R&D may serve to modify or improve external technological acquisitions 

(Veugelers and Cassiman, 1999).  

3. Hypotheses 

As mentioned first, the determinants of the innovation strategy will be analyzed by 

considering the firm internal and external conditions since these are the aspects considered by 

managers when selecting the adequate strategy (Cho and Yu, 2000). Following Surroca and 

Santamaría (2007) we call for the resource based view (RBV) to focus in the internal part. In 

order to analyze the external or environmental part, the contingency and appropriability theory 

will be used.  

3.1 Internal factors 

 The main assumption of the RBV regarding the innovation strategy selection is that 

externalization of R&D activities will occur either when firms need to develop a specific set of 

technology in which do not have the needed resources to internalize the activity, or when 

particular experience is scarce or because it is not one of the firm’s core activities (Mol, 2005). 

Firm resources could to be tangible or intangible (Barney, 1991), the first of them refers to the 

firm fix assets which capacity is relatively stable and durable like the factory, equipment and firm 

capital (Fahy, 2002). Intangible resources like knowledge or brand are unique, inimitable, and 

immobile, reflecting the distinctive pathways of each company (Grant, 1991). The hypotheses 

drawn from the RBV valuate the technological, commercial and organizational resources, 

considering the first as tangible and last two as intangible.  

3.1.1 Technological resources  

In line with Surroca and Santamaria (2007) the technological resources are approximate 

by the innovation intensity as and represent the R&D investment. It is argued in the literature that 

the higher the innovation intensity, the less externalization of R&D activities will occur (Harrigan, 

1985). Considering that in-house R&D activities are pointing to generate a long term competitive 

advantage (Johnson and Scholes, 1999; Kurokawa, 1997), large investments must be done in 

order to generate nuclear competences related to the core activities of the firm and with a long 

term perspective and hard to imitate (Mol, 2005). Hence, if the make strategy is the most 

expensive (West, 2002), firms which have a bigger innovation intensity are prone to develop the 

R&D activities internally. Empirical evidence has been found in Cesaroni (2004) research, where 
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he observes that firms with a high innovation technology are the ones which pursued the make 

strategy. On the other hand, Beneito (2006) emphasizes that firms which develop the make-buy 

strategy have the highest innovation intensity. Following the common results of these studies we 

preset the first hypothesis. 

H1: When the innovation intensity is high, the probability for selecting the buy strategy 

will be low. 

3.1.2 Commercial resources  

 The firm internationalization level is a good proxy for measuring the commercial 

resources of the firm (Surroca and Santamaria, 2007).  Internationalization is an issue of 

importance for firms that often results on vital growth, useful learning outcomes (Prashantham, 

2005) and it’s argued that internationalization increases the firm’s market size, therefore, 

favouring the innovation activity (Galende and Suarez, 1999). Some studies have analyzed firm 

internationalization as a determinant for achieve R&D activities and have found a positive 

relationship (Kumar and Saqib, 1996; Molero and Buesa, 1996). Nevertheless, as far as we know, 

the internationalization of the firm has never been developed in the literature considering it as a 

determinant of the innovation strategy selection. 

 We believed that firms with activities abroad are prone to combine both make and buy 

strategies since when a firm becomes international, it gains access to foreign information and 

communication technologies, production methods, transportation, and international logistics, 

which could reduce business transactions costs with potential suppliers facilitating the buy 

strategy. Additionally, by developing in-house R&D technological advancements are achieved, 

increasing the competitiveness and performing disruptive innovations which are usually needed to 

entry in new international markets (Etflie et al., 1984; Galende and De la Fuente, 2003). 

 H2: The greater the international activities, the greater the probability of selecting the 

make-buy strategy will be. 

3.1.3 Organizational resources  

The firm age is a valuable measure of organizational resources since it represents the 

experience and the knowledge accumulated through time and the absorptive capacity acquired 

(Galende and De la Fuente, 2003).  As the commercial resources, empirical evidence point out 

that the organizational resources have a positive impact in firm innovativeness (Busom, 1991; 

Bughin and Jacques, 1994). However, none investigation has been found dealing with the firm 

age as a determinant of the innovation strategy selection, leading a gap in the literature that we 

want to fulfil.  If we consider that young firms often do not have the high economical and human 

resources (Tsai, 2001) needed to develop the in-house R&D activities, that the make strategy is 

usually more risky and expensive (West, 2002), hence they are prone to select the buy strategy 
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since young firms look for externalizing risk for overcoming environmental uncertainties (Poon 

and McPherson, 2005). 

H3: When firms are younger, the probability for selecting the buy strategy will be the 

highest. 

3.2 External Factors 

The contingencial theory stresses that firm structure varies depending on the firm context 

(Chandler, 1962) given that the firm is dependent on the environment since it provides the needed 

resources and opportunities to survive and grow (Donalson, 1995). The main assumption of the 

contingency theory regarding innovation strategies is that when a task is safe and predictable, 

centralization and formalization are appropriated, but when a task is uncertain, then, 

externalization, and flexibility are required (Bunrs and Stalker, 1961). Here we consider 

technological intensity, competition degree, belonging to a group and appropriability as the main 

contextual factors determining firm innovation strategy. 

3.2.1 Technological intensity  

Industries with a big amount of technological changes deem R&D externalization as the 

better option for the reason that it is not worth to trust in internal R&D when the market is 

changing in a high degree (Noori, 1990). Likewise, when there is large technology diversity in the 

market, firms are influenced to externalize R&D (Cesaroni, 2004). However, following the 

absorption capacity approach, firms need to develop in-house R&D in order to integrate 

efficiently the acquired technology and gain competitive advantage. To that extent, it is suggested 

that when technological changes are unpredictable it is needed to set up the R&D integration 

(Shrivastava and Souder, 1989) in order to avoid technological innovations which treat 

dramatically the market stability (Cooper and Schendel, 1976). Drawn from the above, next is 

presented the hypothesis. 

H4: The make-buy strategy will be selected when the firm belongs to a high technological 

intensity sector. 

3.2.3 Industry Competitiveness 

Swan and Allred (2003) found that external acquisition technology is positively and 

highly related to a high competition level because it allows cost reduction and a quickly entrance 

to the market. Unlikely, Pisano (1990) argued that in sectors where the competition is very high, 

the make innovation strategy is preferred by firms in order to gain the first mover advantage. 

Here, we consider the two approaches very valuables. Therefore, innovative firms should not look 

solely for the flexibility and speed needed in high competitive industries gained through the buy 

strategy, but also should deem generating the barriers to imitation relying in the make strategy.  
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H5: The make-buy strategy will be selected when the firm belongs to a high competitive 

sector. 

3.2.4 Belong to a group  

Belonging to a holding group is expected to determine the innovation strategy decision. 

Birkinshaw and Hood (1998) argue that one advantage for being within a group is that the strategy 

could be grouped in technology terms. When there is a complementarity in the technologies 

between the firm and the group, firm could access the group resources and it would diminish 

considerably the transaction costs by developing the external R&D activities. In the same way, 

firm could experiment some economies of scale and scope, minimizing the probability that a firm 

internalize the R&D activities when it belongs to a holding group. 

H6: When a firm belongs to a group, the buy strategy will have more probabilities to be 

selected. 

3.2.4 Innovation appropriability 

According to the appropriability theory, incentives to make or buy R&D activities will be 

conditioned by the magnitude in which the R&D results could be appropriate by the firm 

(Veugelers and Cassiman, 1999) depending in the commercialization firm resources and political 

and legal structures (Teece, 2006). That is, firms could diminish or annul completely the 

investments in the internal R&D activities if the appropriability level is very low and they would 

not receive the benefits of the innovation results (Arrow, 1962). In this sense, the study of 

Veugelers and Cassiman (1999) finds that when appropriability is high, or firms are aware of its 

importance, the probability of externalizing R&D activities will diminish. Cesaroni (2004) results 

points out in the same way by analyzing chemical industries in USA. He finds that firms 

substitute internal for external R&D when appropriability and knowledge competences are scarce 

in the firms. 

H7: When appropriability is high, firms will prefer to achieve the make strategy. 

3.3 Controls 

3.3.1 Firm size 

Controversial is the relationship between firm size and the innovation strategy selection, 

leaving only the chance to control the model through firm size. On one hand, following the RBV, 

large firms have greater resources to innovate internally due to the fact that they can stand more 

risky activities than small firms since they used to have more financial resources and more 

qualified personal (Tsai, 2001; Leiblein et al., 2002). Contrary, due to the lack of resources, 

following less risky activities, small firms trend to select the buy strategy (Lowe and Taylor, 

1998; Swan and Allred, 2003). In this way, Stock et al. (2001), found that large firms trend to do 
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in-house R&D since they want to take advantage of the scale economies that they generate in the 

in-house R&D, marketing, and production. On the other hand, empirical studies (Love and Roper, 

2001; Munier, 2006) point in the opposite row. Finally, Veugelers and Cassiman (1999) argue that 

small firms restrict their innovation strategy to make or to buy R&D solely while large firms 

usually combine both strategies at the same time. 

3.3.2 Innovation Objectives 

Since firm resources will be allocated depending on the firm objectives (Hamel and 

Prahalad, 1989), it is worth to control the product or process innovation achieved as determinants 

of the innovation objectives although the theoretical and empirical studies reefing to this subject is 

scarce. It is argued that internalizing R&D to achieve product innovation is more efficient since 

frequent interaction is needed between individuals who possess knowledge (Afuah, 2001). 

Moreover, developing in-house R&D for product innovation allows creating barriers to imitation 

and keeping the knowledge inside the firm (Dierickx and Cool, 1989). In this sense, Johnson and 

Scholes (1999) argue that when products require a design or very technological production 

methods, the make strategy is preferred due to the fact that development process is considered as 

the best way to acquire the core competences needed to succeed in the market. Contrary, research 

task such as materials tasking or process innovation are more likely to be externalized due to its 

uncertainty and complexity (Mowery and Rosenberg, 1989). 

3.3.3 Financial aids 

The effectiveness of government financial aids to R&D is really important as they attempt 

to encourage the innovation in order to fill in the market failure4 (Arrow, 1962). As far as we 

know, research regarding the financial aids to R&D projects as determinant of the innovation 

strategy selection is scarce. The literature has traditionally focused on how R&D subsides 

stimulates the additional R&D spending (Branstetter and Sakakibara, 1998; Almus and 

Czarnitzki, 2003), and its impact on the outcomes of the innovation process (Archibald and 

Finifter, 2003; Bayona-Saéz and Garcia-Marco, 2007). However, it is essential to investigate 

whether financial aids affect firm organizational behaviour (OECD, 2006). 

4. Data, variables and model 

4.1 The sample 

The Spanish Business Strategy Survey (henceforth ESEE) is used to perform the empirical 

analysis which is a firm-level panel data from 1990 to 2005 of manufacturing Spanish firms. The 

                                                 
4  It is stress that market failure exists when private R&D investment is lower than the optimal social benefits 
(Klette et al., 2000). 
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survey is compiled by the Spanish Ministry of Science and Technology and the Public Enterprise 

Foundation (Fundación Empresa Pública—FUNEP) and it is random and stratified according the 

industry sector and firm size (Fariñas and Jaumandreu, 2000). Market, costumers, products, 

employment, trade, outcome results, corporative strategy, human resources, and technological 

activities, is the information available in the survey which is 16 pages long. The aim of the ESEE 

is to know the evolution of the characteristics and the strategies of the Spanish firms. This survey 

is really valuable since relative few data sets contain information at firm level over several years 

(Leiponen and Helfat, 2003). Furthermore, several publication have been done using the ESEE 

focusing on firm technological activities (i.e. Surroca and Santamaria 2007; Diaz-Diaz et al., 

2008). 

The sample is an unbalanced panel since not all the firms in the panel answered during the 

seventeen years because some new firms were added each year and some firms cease to provide 

information. For our analysis we dispose of fourteen years (1992-2005) since some of the 

variables were included in the survey until 1991 and this year was lost when generating lagged 

variables. Outliers, firms with missing values and firms without a continuous period, were deleted 

from the panel. Non logical values (i.e percentages values over 100%) or values considerably 

higher than the rest of the observation of the firm were also considered as outliers.  As regard to 

the period, a firm is allowed to have just a part of the fourteen years period if, and only if, the 

period the firm was surveyed is continuous for at least five years. Finally, since we considered 

some lagged (t-1) variables, the smallest number of observation a firm has is four. Following 

Fritsch and Lukas (2001) and Miotti and Sachwald (2003), innovative and non innovative firms 

are included in the panel in order to avoid bias in the sample.  

The final sample is composed by 14,052 observations of 1,560 firms from which 362 

answered during the whole panel (23.21 %). The 42.03 % of the firms are innovative, those who 

have achieved product and/or process innovations. It is worth noticing that not all innovative 

firms develop R&D activities (41.70 %) and that not all firms developing R&D activities achieve 

product and/or process innovations (31.15 %).  

4.2 Variables 

4.2.1 Dependent variable 

The innovation strategy (IN_ST) is the dependent variable in the model. Four levels 

compose the variable: 1 = no R&D, 2 = make R&D, 3 = buy R&D and, 4 = make-buy R&D. This 

variable is categorical unordered and was taken directly from the data base corresponding to 

activities in time t. The different levels are, by definition, mutually exclusive. In order to assure 

that the make-buy strategy was substantially different from make or buy isolated, it was recoded 

from the original data following the next criteria: those firms which external R&D expenses were 

less than the 10% of the total R&D expenses at t, were recode as firms pursuing only the make 
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strategy and, the inverse was done with the internal R&D expenses. Firms which internal or 

external R&D expenses were larger than 10% remained within the make-buy strategy. 

4.2.2 Independent variables 

The fixed part of the model includes the following firm and contextual specific variables. 

As mentioned before, the innovation intensity (RDSL1), considered as a proxy of the 

technological firm resources, is measured as the total amount of R&D expenses divided by total 

sales. The variable is included in the model using the first lag (t-1) because we believed that the 

current strategy is conditioned by the preparations or planning done the year before. As regarding 

the commercial firm resources, the firm internationalization level is measured by the percentage 

of the total sales due to firm exporting activities (EXP). For measuring the organizational 

resources, following Surroca and Santamaría (2007), the firm age in time t (AGE) was used. For 

generating the variable, the year of firm foundation was subtracted from the current year t. 

 Regarding the external factors, originally in the ESEE, firm industry is classified in 20 

different industries according to the CNAE-93 classification but in order to test H4 we reclassified 

industry as low, medium and high technological intensity following the Oslo Manual from OECD 

(1997). Hence, the industry’s effect on the innovation strategy selection is operationalized by 

three dummies, the first one for firms belonging to a high technology intensity industry 

(H_TECH_IN) and the second one for medium technology intensity industry (M_TECH_IN) and 

the third for low technology intensity industry (L_TECH_IN). For measuring the industry 

competiveness we used the market dynamism (MK_D) in t of the first market of the firm, which 

could take values of 0= recessive, 0.5= stable or 1= expansive, and the number of competitors in 

the first market of the firm (CO_N) measured as a four level ordinal variable taking values of 1 = 

less than 10, 2 = from 11 to 25, 3 = more than 25 and, 4 = atomized. The variable belonging to a 

holding group (GROUP) is operationalized as discrete, taking value of 1 if the firm does, 0 

otherwise. The last variable referring to external factors is the appropriability, which is controlled 

by the total patents of the firm in t-1 (TPATL1). This variable is continuous and was generating 

by adding the patents achieved in Spain and the international patents.  

 As mentioned before, we controlled for firm size, innovation objectives and financial aids 

to R&D. Originally in the survey the size was measured as a six level ordinal variable in respect 

of the number of employees but this variable was discompose in three dummy variables for the 

small, medium and large firms (SM, MED, LARGE, respectively) The small ones are those 

representing firms with less than 50 workers, medium firms with more than 50 and less than 200 

workers and finally, large firms with more than 200 workers. As mentioned, the objectives of the 

innovation activities are expected to influence the innovation strategy selection so we used the 

lagged (t-1) process innovation (PRIL1) and product innovation achievement (PINL1).  
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Innovation 
Strategies Small Medium Large Total

No R&D % 86.58 60.26 28.7 64.41
Make R&D % 6.94 19.11 35.9 17.85
Buy R&D % 2.79 6.27 7.47 4.83

Make-Buy R&D% 3.69 14.37 27.93 12.91
Total % 51.54 18.62 29.83 100

Table 2. Innovation strategies vs. firm size

The last, control variable is financial aids (InFARDL1) received by the firm for developing R&D 

activities in t-1, which was generated by adding the financial aids received from the local 

government, from the State and from others. In order to reduce differences among firms the 

natural logarithm of this variable was used for the estimation. Means, correlations and standard 

deviations for each variable are presented in table 15. 

5. Results 

5.1 Descriptive 

As mentioned before, the sample is composed by 14,052 observations of 1,560 firms in a 

panel of fourteen years, from which 362 answered during the whole panel (23.21 %), the rest 

follows different continuous patterns. Table 2 shows the descriptive of the innovation strategies 

by firm size. First, within the whole sample, the 64% of the observations are not developing R&D 

activities in time t. It seems there is a lineal relation between firm size and the achievement of 

R&D activities. As showed, there is a clear tendency that small firms trend not to develop R&D 

activities (87%). On the other hand, almost 40 % of medium-size firms attain R&D as well as 

nearly 72 % of large firms. These firms are the more involved in the make strategy (35.5%). 

Finally, the buy strategy is the less pursued by all firms, 5% in total. As observed in table 2, the 

51% of the total sample are small firms while the 30% are large and the 20% are medium-sized 

firms. 

 

 

 

 

 

Table 3 presents the descriptive of the innovation strategies and the industry 

characteristics. High technology intensity firms are more involved in R&D activities (58%), 

especially in make (28%) while only the 34% and the 27% of medium and low technology 

intensity firms are developing R&D activities, respectively. We observed that the make strategy is 

the more selected for all levels for technological intensity As seen in table 3, firms in expansive 

market dynamism trend to develop more R&D activities than firms in stable or recessive markets 

(33 %). Again, the make strategy is the one more achieved by firms in all types of market 

dynamism and the buy one is the less pursued. 
                                                 
5 As observed correlation values are low (< 0.591). Nevertheless, the correlation between large and small firms 
(LARGE – SM, respectively) is relatively high (0.6725).  Hence, in order to evaluate the impact of this 
correlation the variation inflation factor (VIF) test was developed regressing each independent variable among 
the others. The highest VIF value was 2.35, being substantially lower than the allowed in the literature (10.0), 
indicating that the results are not biased due to multicolineality (Nester et al., 1985). 
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Innovation 
Strategies Low Medium High Recessive Stable Expansive

No R&D % 76.61 66.43 42.88 67.28 68.08 55.63
Make R&D % 12.26 16.43 28.14 17.89 15.98 21.3
Buy R&D % 4.16 5.3 5.51 4.15 4.65 5.64

Make-Buy R&D% 6.96 11.84 23.47 10.68 11.29 17.43

Market DynamismTechnological Intensity
Table 3. Innovation strategies vs. Industry

 

 

 

 

 

5.2 Results 

In table 4 we present the traditional table result where we have the no_R&D as the 

reference category in the model. In this table results are interpreted as the probability of selecting 

one of the innovation strategies over the reference category. This table gives us the insight of 

which strategy will be selected when firms decide to start achieving R&D activities. Traditionally, 

the determinants of the innovation strategy had been analysed until this level and therefore leaving 

a gap since results in table 4 failed to inform whether one of the strategies is significantly more 

probable to be selected over the others given Xi, ceteris paribus. To fulfil this gap it is needed to 

rerun the model changing the reference category until crossing all possibilities. These results are 

presented in table 5 and table 6 for make and buy as references categories, respectively.  

Observe that the log-likelihood (-9717.5684) and the pseudo R2 (.3096) are the same for 

all models since the model is the same6. The only thing which varies is the significance and the 

sign of the coefficient when the strategies are crossed. For example, observe that the process 

innovation variable (PRIL1) in table 4 is positive and highly significant for all strategies. In this 

case, we could assume that the make-buy strategy would be selected over no_R&D, make and buy 

because it has the highest coefficient. However, we do not know if the difference in the coefficient 

between make and make-buy (which is very close) is statistical significant. Hence, the only 

solution to solve this problem is to see table 5 where make is the reference and then make-buy vs. 

make are crossed.  

From table 4 we can see that almost all variables are positive and significant in at least one 

strategy indicating that all of them influence the decision to achieve R&D activities. However, 

negative sings indicate that those firms in low technology intensity sectors (L_TECH_I), with 

high number of competitors (CO_N) and/or small (SM) are less R&D active than the rest of the 

firms It seems that the make-buy strategy is selected as a starting point for developing R&D 

activities since coefficients in all variables are higher and significant than those for the make or 

buy strategy. There is just the exception of GROUP variable, which is just significant and positive 

for buy. In order to see if the make-buy strategy is really preferred over make and buy, for all 

                                                 
6 The independent and irrelevant alternatives test (IIA) was conducted by the Small-Hsiao test. Results are 
available if requested to the authors. 
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Table 4. Multinomial logit model. No_R&D as reference

make buy make-buy
Technological 

resources 1. RDSL1
1.0402***       
(.0439)

1.0004***       
(.0471)

1.0867***       
(.0443)

Commercial 
Resources 2. EXP

.0140***         
(.0011)

.0066***         
(.0017)

.0117***         
(.0013)

Organizational 
Resources 3. AGE

.2154***         
(.0354)

.0325               
(.0500)

.2468***         
(.0413)

4. M_TECH_IN
.2130***         
(.0746)

.1583               
(.1056)

.4151***         
(.0895)

5. H_TECH_IN
.6472***         
(.0716)

.2112**           
(.1060)

.8457***         
(.0843)

6. MK_D
.1345               
(.0845)

.2965**           
(.1235)

.4280***         
(.0981)

7. CO_N
-.2067***        
(.0300)

-.0745*           
(.0414)

-.1716***        
(.0358)

Belong to a group 8. GROUP
.0925               
(.0707)

.5075***         
(.1056)

.0678               
(.0807)

Appropriability 9. TPATL1
.0398**           
(.0154)

.0517***         
(.0164)

.0444***         
(.0162)

10. MED
.7666***         
(.0863)

.6727***         
(.1247)

1.0835***       
(.1058)

11. LARGE
1.8569***       
(.0877)

1.2858***       
(.1314)

2.1478***       
(.1080)

12. PRIL1
0.4071***       
(0.0623)

.3424***         
(.0908)

0.5321***       
(0.0719)

13. PINCL1
1.1763***       
(0.0663)

.5953***         
(.0979)

1.2400***       
(0.0752)

Financial Aids 14. InFARDL1
.2867***         
(.0358)

.2402***         
(.0434)

0.4254***       
(0.0359)

βο
-4.0082***      
(.1450)

-4.2221***      
(.2017)

-5.3228***      
(0.1770)

log likelihood:  -9717.5684
Pseudo R2: 0.3096
* p <.1
** p < .05
*** p < .01
n (number of observations): 14 052
Standard errors in brackets.

Constant

Variables
Innovation Strategies

Internal 
Factors

Innovation 
Objectives

Control 
Variables

Technological 
Intensity 

External 
Factors

Industry 
Competitiveness

Size

variables, we start the analysis following the hypotheses statement by comparing results of tables 

4, 5 and 6. 

Results show support for H1 here we have stated that firms with high technological 

resources (RDSL1) are less prone to select the buy strategy. Due to the positives and significant 

sings of make and make-buy in table 6 results allow us to see that the buy strategy is the less prone 

to be selected when R&D expenditure is high. On the other hand, as observed in table 5 and 6 the 

high innovation intensity has a positive and significant coefficient indicating that firms with 

higher innovation intensity are prone to achieve the make-buy strategy over make and buy. The 

fact that firms achieving the make-buy have the highest R&D expenses is comprehensible since 

firms incur both the cost of allocating plant and equipment capacity and R&D personal as well as 

the transaction cost of finding, selecting and negotiating when buying technology in the market 

(Parmigiani, 2007). 
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 In this research it is confirmed that internationalization activities favour innovation 

development (Galende and Suarez, 1999; Filipescu et. al, 2009) since we observed in table 4 that 

firms with activities abroad achieve one or other innovation strategy. Commercial resources, 

measured as firm internationalization (EXP), are determineants for the innovation strategy 

selection. However, H2, we have stated than being international would increase the probability of 

selecting the make-buy is not supported. In table 5 we observed that the make strategy is preferred 

over the other ones since the sign is negative and significant. On the other hand, we see in table 6 

that make-buy is preferred over externalizing R&D. This indicates that in one way or other firms 

need to attain in-house R&D when they want to become international firms in order to create the 

innovations needed to be internationalized.  

 Support to hypothesis 3 was found since results show that when firms have constrained 

organizational resources, approximated as firm age (AGE), the buy strategy will be preferred 

(table 6). Fist, in table 4 we observe that the buy strategy is not significant different from no_R&D 

and that make and make-buy are positive and significant, meaning that the younger the firms will 

not make or make-buy R&D. But if we wonder to know which strategy is preferred for older 

firms, we should see table 5. Here we observed that, as seen in table 4, make is preferred over 

no_R&D and buy, but there is not insight that it is preferred over make-buy or vice versa. 

Contextual factor determine as well the decision to achieve R&D activities and the 

innovation strategy selection. Table 4 shows that firms in medium and high technology intensity 

sectors (M_TECH_IN, H_TECH_IN, respectively) are more involved in R&D activities than 

firms in low technological intensity sectors (the reference category) since the signs are positive for 

all strategies. In H4 we argued that due to uncertainties firms in high technology sectors would 

prefer combining both make and buy. This statement is corroborated since make-buy strategy is 

preferred over no_R&D (table 4), make (table 5) and buy (table 6) for firms in medium and high 

sectors. Results in table 6 indicate that for high technology sectors the buy strategy is the less 

preferred. By retaking the absorption capacity approach we can understand this behaviour since 

firm will not make the must of the buy strategy if they do not achieve in-house R&D activities 

(Cohen and Levninthal, 1990). On the other hand, there are no significant differences between 

make and buy for firms in medium technology intensity sectors. 

H5, where we stated that firms will combine both strategies when they were part of highly 

competitive markets, can be supported partially since this is valid only for the market dynamism 

(MK_D) and not for the number of competitors (CO_N). When the market dynamism is high, 

firms are willing to achieve the make-buy over solely make (table 5).  However, the buy strategy is 

not significant different from make-buy neither from make. When analysing the effect of number 

of competitors in the innovation strategy selection interesting results emerge. First, in table 4 all 

coefficients are negative and significant, indicating that the higher the number of competitors, the 

lower enrolment in R&D activities will be for all strategies. Nevertheless, when firms have to 
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Table 5. Multinomial logit model. Make as reference

No_R&D buy make-buy
Technological 

resources 1. RDSL1
-1.0402***      
(.0439)

-.0397*           
(.0229)

.0464***         
(.0119)

Commercial 
Resources 2. EXP

-.0140***        
(.0011)

-.0074***        
(.0017)

-.0023*           
(.0012)

Organizational 
Resources 3. AGE

-.2154***        
(.0354)

-.1828***        
(.0524)

.0314               
(.0392)

4. M_TECH_IN
-.2130***        
(.0746)

-.0547             
(.1140)

.2020**           
(.0908)

5. H_TECH_IN
-.6472***        
(.0716)

-.4359***        
(.1089)

.1984**           
(.0795)

6. MK_D
-.1345             
(.0845)

.1619               
(.1277)

.2935***         
(.0909)

7. CO_N
.2067***         
(.0300)

.1321***         
(.0452)

.0350               
(.0361)

Belong to a group 8. GROUP
-.0925             
(.0707)

.4150***         
(.1088)

-.0247             
(.0747)

Appropriability 9. TPATL1
-.0398**          
(.0154)

.0118               
(.0131)

.0045               
(.0105)

10. MED
-.7666***        
( .0863)

-.0939             
(.1360)

.3168***         
(.1097)

11. LARGE
-1.8569***      
(.0877)

-.5715***        
(.1396)

.2909***         
(.1088)

12. PRIL1
-.4071***        
(.0623)

-.0647             
(.0937)

.1249*             
(.0676)

13. PINCL1
-1.1763***      
(.0663)

-.5809***        
(.0972)

.0637               
(.0666)

Financial Aids 14. InFARDL1
-.2867***        
(.0358)

-.0465             
(.0303)

.1386***         
(.0155)

βο
4.0082***       
(.1450)

-.2138             
(.2162)

-1.3145***      
(.1727)

log likelihood:  -9717.5684
Pseudo R2: 0.3096
* p <.1
** p < .05
*** p < .01
n (number of observations): 14 052
Standard errors in brackets.

Constant

External 
Factors

Variables
Innovation Strategies

Internal 
Factors

Industry 
Competitiveness

Size

Control 
Variables Innovation 

Objectives

Technological 
Intensity 

decide in achieving one of the strategies, the buy one will be chosen (see negatives coefficients of 

make and make-buy in table 6). This firm behaviour should obeys to that mentioned by Swan and 

Allred (2003)  who found that external acquisition will be preferred in high levels of competition 

because it allows cost reduction and a quickly entrance to the market.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

When seeing results in table 4 for belonging to a group (GROUP) variable there is 

evidence that firms select the buy strategy as a first step to innovate. Even more, all negative and 

significant values in table 6 for this variable give total support for H6, where we argued that firms 

belonging to a group will select the buy strategy instead of developing in-house R&D or 

combining both strategies. Note as well that firms belonging to a group do not have any 

preference for the make or make-buy strategies (see table 5). 
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Table 6. Multinomial logit model. Buy as reference

No_R&D make make-buy
Technological 

resources 1. RDSL1
-1.0004***      
(.0471)

.0397*             
(.0229)

.0862***         
(.0230)

Commercial 
Resources 2. EXP

-.0066***        
(.0017)

.0074***         
(.0017)

.0051***         
(.0018)

Organizational 
Resources 3. AGE

-.0325             
(.0500)

.1828***         
(.0524)

.2142***         
(.0558)

4. M_TECH_IN
-.1583             
(.1056)

.0547               
(.1140)

.2568**           
(.1231)

5. H_TECH_IN
-.2112**          
(.1060)

.4359***         
(.1089)

.6344***         
(.1162)

6. MK_D
-.2965**          
(.1235)

-.1619             
(.1277)

.1315               
(.1354)

7. CO_N
.0745*             
(.0414)

-.1321***        
(.0452)

-.0970**          
(.0485)

Belong to a group 8. GROUP
-.5075***        
(.1056)

-.4150***        
(.1088)

-.4397***        
(.1144)

Appropriability 9. TPATL1
-.0517***        
(.0164)

-.0118             
(.0131)

-.0073             
(.0138)

10. MED
-.6727***        
(.1247)

.0939               
(.1360)

.4107***         
(.1476)

11. LARGE
-1.2853***      
(.1314)

.5715***         
(.1396)

.8625***         
(.1517)

12. PRIL1
-.3424***        
(.0908)

.0647               
(.0937)

.1896*             
(.0992)

13. PINCL1
-.5953***        
(.0979)

.5809***         
(.0972)

.6447***         
(.1021)

Financial Aids 14. InFARDL1
-.2402***        
(.0434)

.0465               
(.0303)

.1851***         
(.0302)

βο
4.2221***       
(.2017)

.2138               
(.2162)

-1.1007***      
(.2354)

log likelihood:  -9717.5684
Pseudo R2: 0.3096
* p <.1
** p < .05
*** p < .01
n (number of observations): 14 052
Standard errors in brackets.

Constant

Technological 
Intensity 

External 
Factors

Industry 
Competitiveness

Size

Control 
Variables Innovation 

Objectives

Variables
Innovation Strategies

Internal 
Factors

The last one of the hypothesis regarding the firm external factors is H7 which states that 

when appropriability (TPATL1) is high firms will select the in-house R&D versus the other 

strategies since they will be able to appropriate the results (Teece, 2006) was not supported. 

Results does not show any support to this argument since there are no significant differences 

between selecting make, buy or make-buy. Nevertheless, when we observe the positive and 

significant coefficients in table 4 for this variable, results indicate that when appropriability is 

high, or firms achieved patents, encourage firms for developing R&D.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Regarding the control variables analysis we found support for Tsai (2001) notes who 

argued that large firms would rather the make-buy strategy due to the physical resources they 

have. The positive and significant coefficients for make-buy in tables 4 and 6 indicate that large 



 19

(LARGE) firms in our sample trend to select this strategy over solely make or buy (table 5 and 6, 

respectively). Taking Stock et al. (2001) notes, we observe that large firms do not prefer to 

externalize R&D activities since they want to take advantages of the potential scale economies 

they have. As for the medium firms (MED) it is observed that the make-buy strategy is preferred 

over the other two strategies, but there are no significant differences between make or buy. 

Table 4 shows that medium and large firms are more involved in R&D activities than 

small (SM) firms (the reference category) since the signs are positive for all strategies. This 

poorly participation of small firms in R&D activities could obey to the fact that they usually have 

limited in financial, human and physical resources and R&D activities are resource consuming. 

Recall that we have considered prior product and/or process innovation as innovation 

objectives. Results show that they are determinants of the innovation strategy selection and that 

the strategy may vary depending on them. As expected, in table 4 the coefficients values and signs 

for product and process achievement are positives and significant indicating that any R&D 

activity is helpful for obtaining innovations. In table 5 and 6, the results show that make-buy is 

preferred over make or buy solely for achieving process innovations (PRIL1). On the other hand, 

there are no significant differences between make or buy for this type of innovations. 

 As for product innovation (PINL1) we observe that the buy strategy is the less pursued 

since it does not help in building up barriers to imitation (table 6). In table 5 we see that there are 

not significant differences between make or make-buy for developing product innovation. It seems 

that when firms externalize part of the product innovation they still have the capability to build up 

barriers and gain the pioneer advantage (Love and Roper, 2001).  

 Finally, the last control variable is the financial aids (InFARDL1) as determinants of the 

innovation strategy selection. All positive and significant coefficients values in table 4, show that 

financial aids encourage innovation since all strategies are preferred over no_RD. It is clear that, 

again, the make-buy strategy is preferred over make (table 5) and over buy (table 6) when firms 

received financial aids the year before. However, no significant differences between make or buy 

are showed. 

6. Conclusions 

 As mentioned earlier, the aim of this work was to find out why do firms organize their 

R&D activities in different ways (make, buy or make-buy) and we drew the hypotheses finding 

support in the resource base view (RBV), the contingency and the appropriability theories in order 

to evaluate the internal and the external firm characteristics as determinants for the innovation 

strategy selection.  
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Due to the nature of the analysis we were able to find out that firms in low technology 

intensity industries, in sectors where the number of competitors is high and when they are small 

discourage them to be involved in R&D activities.  

High technological resources, belonging to high technological intensity industries and 

having the main market expansive represent the firms’ internal and external characteristics under 

which the make-buy strategy is preferred. Moreover, we found that this strategy is developed by 

large, or medium, firms who achieved product and/or process innovations and received financial 

aids for R&D activities. Therefore, we can conclude that the make-buy strategy is used for 

uncertain markets where technology shifts quickly and high investments are required in order to 

achieve the innovations needed to survive and gain competitive advantage.  

On one hand, as mentioned in the literature, firms look for the complementarities of the 

make and buy strategies. By making they generate the competitive advantage (Barney, 1991) 

needed to exist in high competitive and technological markets, but at the same time they 

externalize part of the R&D activities in order increases the speed to access new technology 

(West, 2002)  and gain the flexibility needed in these markets (Kessler and Bierly, 2002).On the 

other hand, it seems that trough the absorption capacity generated by firms when developing the 

make-buy strategy and due to the complementarity of the strategies, the innovations mainly occur 

through combination of ideas, resources and technologies (Fey and Birkinshaw, 2005). Even 

more, combining both make and buy is resource demanding and trough the financial aids received 

by firms seem to solve this problem. 

 As for the make strategy we found that this strategy is restricted for commercial purposes 

since those firms with activities abroad are prone to select the in-house R&D activities. As 

mentioned in the literature, it's better for firms to be innovative in order to successfully enter new 

markets (Filipescu et al., 2008), therefore the make strategy is preferred when firms decide to 

develop product innovations with the aim of building up barriers to imitation and gain the first 

mover advantage (Love and Roper, 2001).  

 Finally, the lack of organizational resources belonging to a holding group and a high 

number of competitors influence firms to totally externalize R&D activities. On the contrary, 

when technological and commercial resources are high and product innovations are developed the 

buy strategy is the less selected one. Under these circumstances, firms’ behaviour could portray 

R&D externalization as a short term strategy since firms do not use it to increase their market 

share besides; they make low instead of high investments in order to increase their core 

competences (Mol, 2005). However, this strategy could be depicted as the one which gives the 

needed flexibility in markets with a high number of competitors. On the other hand, firms 

belonging to a group take advantage of the low transaction cost in order to externalize the R&D 

activities. 
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 This investigation had contributed to the literature from two streams. Fist, we proposed 

some determinants of the innovation strategy selection never used in the literature like the kind of 

innovation developed, firm age, financials aids and industry competitiveness. Second, since the 

data set is longitudinal, we had the opportunity to include lagged variables in the MLM allowing 

to improve the prospects of valid causal inference (Baum, 2006). 

Managerial and political implications are obtained from this study. For the first ones, 

managers could be aware of the main characteristics under which each innovation strategy is used, 

as well as the main advantage for each one. For policy makers, this study has corroborated that 

R&D financial support encourages firms to be involved in these activities. Moreover, we found 

that governmental aids fulfil the lack of resources needed to pursue the make-buy strategy. On the 

other hand, this research allowed observing that legal and political Spanish structures are working 

well since firms are able to protect the innovation achieved even when externalizing the R&D 

activities. That is, contracts for developing R&D activities are designed in certain way that the 

contractor guarantee the appropriability of the innovations and even patent them.  

Finally, the main limitation of this study, and future research line, is the potential presence 

of heterogeneity in the sample since we have multiple observations for the same firms. This 

problem could be solved by developing a multinomial random effects model for two levels (Rabe-

Hesketh et al., 2004). However, this model, so far, is unstable and computationally excessive and 

time consuming7.  

    

                                                 
7 For this paper we tried the model mentioned but it was extremely instable and it takes more than 30 days for 
estimating the results. 
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