
 

 
Sensitivity: Internal 

Innovation Capabilities and Performance: Are they truly linked in 

SMEs? 
 

 

 

 

 

 

 

Abstract 

Purpose – In an environment where business uncertainty is the norm, developing innovation 

capability in an organisation is increasingly important. This paper investigates the effects that 

innovation capabilities have on the business performance of SMEs within the context of a 

regional developing and emerging economy of Mexico, in this case, Aguascalientes.  

Design/methodology/approach – The approach of this study is quantitative. Four research 

hypotheses were formulated and tested using Structural Equation Modelling (SEM). Data was 

collected through a questionnaire survey responded by 308 SMEs located in the Aguascalientes 

state of Mexico.  

Findings – The results obtained show that innovation in products, processes, marketing and 

management have a positive and significant effect on the business performance of Mexican 

SMEs.  

Originality/value – The paper complements the limited body of knowledge currently existent in 

the SMEs innovation literature, particularly when compared to that of large organisations. Similar 

works in other settings have provided mixed results in regards to the effects that innovation 

capabilities have on the business performance of SMEs. Thus, this paper offers a refined 

understanding and validation of the relationship between innovation capabilities and business 

performance, especially within the context of SMEs, and insights into some of the innovation 

aspects that managers may consider when formulating the strategies of their organisations. 

Finally, it enables such relationship to be understood within a particular situation, contributing in 

this manner to expand the body of knowledge in the innovation field.  

Keywords: Innovation capabilities, Mexico, business performance, SMEs.  

 

1. Introduction 

In the last two decades, innovation has become a topic commonly explored by researchers, 

scholars of business sciences, politicians as well as private and public business people (Purcarea 

et al., 2013). Similarly, it is common to find in the literature that innovation is regarded as an 

individual and collective learning process that facilitates the solution of problems (Cohen & 

Caner, 2016; Alegrea & Chiva, 2008). As a result, innovation is defined in the literature as the 

creation or improvement of products, processes, management systems or new ways of selling 

new products or existing ones (Gerwin & Barrowman, 2002). 

     There is enough theoretical and empirical evidence in the current literature that proves that 

innovation has a strong, positive and significant influence on different business factors such as 

productivity (Ramstaad, 2009) and the performance of processes (Carmeli et al., 2010). Also, 

innovation is regularly associated to organisational learning (Purcarea et al., 2013; Jiménez-
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Jiménez & Sanz-Valle, 2011), business performance (García-Morales et al., 2011; Badawy, 

2009), knowledge management in organisations (Purcarea et al., 2013; Liao & Wu, 2010), as 

well as economic and financial performance (Evangelista & Vezzani, 2010; Bowen, Rostami & 

Steel, 2010; Badawy, 2009). In this regard, innovation is considered in the current literature of 

business and management sciences as one of the most efficient and effective business strategies 

for the creation of new products, the establishment of new or improved production processes, 

modifications in management systems and marketing that facilitate the acquisition of more and 

better competitive advantages as well as the increase in the level of business performance 

(Badawy, 2009; Wang & Ahmed, 2004). As a result, innovations in products, processes, 

commercialisation and management systems are the innovation strategies most constantly 

discussed in the literature as they allow organisations to obtain a better business performance 

(Badawy, 2009; Wang & Ahmed, 2004). 

     However, despite all the benefits associated with innovation, evidence suggests that the focus 

of empirical research in SMEs can be considered more limited than that conducted in large 

enterprises (Börjesson et al., 2014; Rosli & Sidek, 2013; Hilmi et al., 2010; Rheea et al., 2010; 

Prajogo & Ahmed, 2006). In the case of innovation research in SMEs, different aspects of this 

activity have been recently explored. For example, Gu et al. (2016) investigated the effect of 

internal and external sources on innovation, whereas Gao and Hafsi (2015) examined the effect of 

SME business owners’ characteristics on their firms’ research and development spending in a 

transition economy. Similarly, Maldonado-Guzmán et al. (2017) explored the impacts that 

financial, human and environmental barriers have on innovation activities. Bala Subrahmanya 

(2015) established the factors that distinguish innovative SMEs from those, which are not while 

Battistella et al. (2015) proposed a methodology for the implementation of technology 

roadmapping in SMEs. Other recent researches of innovation within the context of SMEs include 

the studies undertaken by Maldonado-Guzmán et al. (2016), Fernández‐Mesa et al. (2013), 

Terziovski (2010), Lee et al. (2010) and Zeng et al. (2010), among others.  

     In terms of research regarding innovative capabilities in both large organisations and SMEs, 

there is some empirical evidence that has asserted the positive and significant relationship 

between innovation capabilities and business performance (Keskin, 2006; Mansury & Love, 

2008; Grawe et al., 2009; Bowen et al., 2010; Badawy, 2009; Sdiri et al., 2010; Hilmi et al., 

2010; Rheea et al., 2010; Cheng et al., 2010; Gunday et al., 2011; Jiménez-Jiménez & Sanz-

Valle, 2011; Tajeddi & Trueman, 2012; Al-Ansari et al., 2013; López & Sánchez, 2013; Hilman 

& Kaliappen, 2015; Kafetzopoulos & Psomas, 2015). However, it is also true that some empirical 

studies have provided evidence of a negative relationship between these two constructs (Capon, 

Farley & Hoenig, 1990; Chandler & Hanks, 1994; Subramanian & Nilakanta, 1996). This 

highlights the need to conduct further empirical research in this area, and specifically within the 

context of SMEs (Kafetzopoulos & Psomas, 2015), to expand the relatively limited body of 

innovation knowledge in this type of organisations. This fact is supported by von Koskull and 

Strandvik (2014), who suggest that there is a need to analyse in more detail what is really 

happening with the innovation capabilities of SMEs. Therefore, the main contribution of this 

research is the analysis and discussion of the existing relationship between innovation capabilities 

and the business performance of SMEs, particularly in an specific region of a country with an 

emerging economy as it is the case of the Aguascalientes state of Mexico, and as suggested by 

von Koskull and Fougere (2011), Perks et al. (2012), Hilman and Kaliappen (2015) as well as 

Kafetzopoulos and Psomas (2015).  
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     Through the particular research focus on organisations operating in the Aguascalientes region 

of Mexico, the present study enables the relationship between innovation capabilities and the 

business performance of SMEs to be understood within a particular context. The political, 

geographical and economic characteristics of Aguascalientes and its current status as a fast 

developing region, makes the study of such relationship different to all those formerly 

investigated. This provides a justification for the opportunity of investigating whether there is a 

relationship between innovation capabilities and the business performance of SMEs among 

organisations operating in the Aguascalientes region of Mexico. This characteristic provides 

further novelty to the present study and strengthens its contribution to the innovation field.    

     The rest of the paper is structured as follows; the second section discusses the theoretical base 

of the study and formulates the research hypotheses tested through this work. The third section 

presents the methodology followed to conduct this research, including the design of the data 

collection instrument as well as its validation and distribution. The fourth section analyses the 

obtained results. Finally, the fifth section discusses the results and presents the conclusions, 

limitations of the research and future research agenda derived from this work.   

 

2. Literature Review and Hypotheses Formulation 

Several researchers, scholars and professionals of business and management sciences such as 

Wiggins & Ruefli (2005), Kunc & Bhandari (2011) and Singh et al. (2013) have considered 

important to analyse and develop, in a more detailed form, the different capabilities that 

enterprises have in order to improve their performance in turbulent economic and business 

environments. For this reason, Teece et al. (1997) concluded that the capabilities of enterprises 

allow a better integration and adaptation of organisations to their external environment. Similarly, 

Eisenhardt & Martin (2000) consider that capabilities can be regarded as an essential factor to 

obtain better results in products innovation. 

     In particular, Wang & Ahmed (2004) identified three types of essential organisational 

capabilities: the capability of adaptation, the capability of absorption and the capability of 

innovation. Olsson, Wadell et al. (2010) concluded that the capability of innovation is the most 

important for enterprises since it allows them to reply effectively and efficiently to both the needs 

of the market and the fluctuations of the business environment. Therefore, the capability that the 

enterprises have to generate and manage innovation activities is acknowledged in the current 

literature not only as one of the best business strategies but also the main core to obtain better 

results (Hilman & Kaliappen, 2015). Thus, innovation can be considered as a fundamental 

capability for every organisation, especially SMEs, which require an efficient and effective use of 

their existing resources as well as the different abilities of all their staff to add more value to their 

products (Yang et al., 2006; Saenz et al., 2009). Hence, in this view, innovation is considered in 

the current literature as the capability that is most commonly used by enterprises to obtain more 

and better competitive advantages, a higher business performance (Hilman & Kaliappen, 2015; 

Badawy, 2009), maximize the productivity of their resources (Nandakumar et al., 2011), and 

utilise more efficiently the resources employed in the innovation of their products, processes, 

management systems and new ways of commercialisation (Wang & Ahmed, 2004; Forsman, 

2009). 

     In the academic business and management sciences literature it is easy to distinguish different 

innovation capabilities that both researchers and scholars have classified in different ways 

(Jiménez-Jiménez & Sanz-Valle, 2011; Kim, Kumar & Kumar, 2012). Therefore, some studies 
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have only paid attention to the analysis of a specific innovation capability, for example, the 

innovation of processes (Abrunhosa & Moura E Sá, 2008), the innovation of products (Prajogo & 

Sohal, 2004), the innovation of products and processes (Feng, Terziovski & Samson, 2008; 

Martínez-Costa & Martínez-Lorente, 2008) and the innovation of marketing and management 

systems (Wang & Ahmed, 2004; Evangelista & Vezzani, 2010; Gunday et al., 2011; Chang et 

al., 2012). In this case, Avermaete et al. (2003) concluded that innovation in products, processes, 

marketing and management systems are the main innovation capabilities and activities of any 

organisation. Furthermore, Damanpour (1991) had already distinguished two essential kinds of 

innovation: technical innovation and managerial innovation, where technical innovation included 

the development, modification or improvement of new products and processes (Avermaete et al., 

2003). On the other hand, managerial innovation refers to the implementation of new ideas to 

significantly improve the commercialisation of products or services and the structure or 

management systems of the organisation (Damanpour, 1991; Weerawardena, 2003).  

     Correspondingly, technical innovation includes products and processes innovation whereas 

managerial innovation encompasses marketing and management innovation as an essential part of 

the structure of an organisation itself (Jiménez-Jiménez & Sanz-Valle, 2011; Avermaete et al., 

2003). This is not a surprise in the literature as the OECD (2005) had already published a guide 

to more clearly define the innovation activities and capabilities by classifying them in four 

different capabilities: innovation in products, processes, marketing and management systems. 

This classification has been accepted and used by many scholars and researchers in order to 

measure the capability of innovation in organisations, including SMEs (OECD, 2005; Gunday et 

al., 2011; Avermaete et al., 2003). Products innovation is commonly associated in the literature 

with the creation of new products or the improvement of existing ones in enterprises (Chang et 

al., 2012). It generally includes a series of processes that allow the use of modern technologies to 

adequate products to the changing needs and preferences of clients and consumers decrease the 

life cycle of products and increase the level of business performance (Gunday et al., 2011). 

Therefore, products innovation can be understood in the current literature as a continuous and 

inter-functional process that involves and integrates a considerable amount of competences and 

activities both inside and outside the organisation itself, which creates a higher level of business 

performance (Kafetzopoulos & Psomas, 2015). 

     Likewise, product innovation is regarded by researchers and scholars as a risk and an 

extensive effort that can create better results and higher levels of business performance in 

enterprises in projects that imply a decrease in the life cycle of products (Cormican & O’Sullivan, 

2004). As a result, it is possible to state that products innovation is a dimension or innovation 

capability of enterprises that usually has positive and significant effects at the level of business 

performance in enterprises, especially SMEs (Nassimbeni, 2001; Tomlinson, 2010; Jiménez-

Jiménez & Sanz-Valle, 2011). Hence, based on the discussion presented above, it is possible to 

establish the following research hypothesis: 

 

H1: The higher level of innovation in products, the higher level of business performance  

 

Innovation in processes is considered as a reengineering method that readjusts the internal 

operations of enterprises. This involves aspects of technical designs, research and development 

activities, a method to create new products or services as well as new or improved management 

and commercialisation actions (Cumming, 1998). Consequently, innovation in processes makes 

an emphasis in the creation or improvement of the necessary techniques, knowledge, processes, 
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systems, procedures and skills in the transformation of new processes for the creation of products 

or services and to produce a higher level of business performance (Wang et al., 2005; Oke et al., 

2007; Zhuang et al., 1999). 

     Furthermore, innovation in processes also makes an emphasis in the re-innovation or 

reinvention of an organisation’s processes (Rothwell & Gardiner, 1998), or the improvement of 

existing processes by increasing their performance flexibility (OECD, 2005). Thus, it is possible 

to state that innovation in processes involves all the functional and operational aspects of 

enterprises and creates a significant decrease in the complexity and cost of production processes. 

This provides an increase in quality and delivery methods of products, a better market position, 

more and better competitive advantages (O’Sullivan & Dooley, 2009; Gunday et al., 2011), as 

well as a higher level of business performance (Hilmi et al., 2010; Ar & Baki, 2011; Gunday et 

al., 2011; Rosli & Sidek, 2013). Hence, based on the discussion presented above, it is possible to 

establish the following research hypothesis:  

 

H2: The higher level of innovation in processes, the higher level of business performance  

 

Innovation in marketing is considered in the current literature of business and management 

sciences not only as the implementation of new or improved commercialisation and marketing 

methods of existing products or processes but also as the modification or improvement in the 

design of products, the container, packaging, price or advertising of products (OECD, 2005). 

Consequently, innovation in marketing is usually defined as the ability that enterprises have to 

advertise and sell the existing products and services in organisations adjusting them to the 

preferences and needs of clients, customers, level of competition, costs, benefits and level of 

business performance of enterprises (Yam et al., 2011). In this context, innovation in marketing 

allows enterprises, especially SMEs, to know and understand better the preferences and needs of 

their clients and consumers, explore new markets and improve their market position in order to 

significantly increase their level of sales (Gunday et al., 2011). Consequently, innovation in 

marketing is a dimension or capability of innovation that allows enterprises to increase the level 

of business performance of enterprises (Yam et al., 2004; Yam et al., 2011). Hence, based on the 

discussion presented above, it is possible to establish the following research hypothesis:  

 

H3: The higher level of innovation in marketing, the higher level of business performance 

 

Managerial innovation is generally considered as the implementation of new or improved 

management methods and practices in the organisation of work as well as the internal and 

external relations of enterprises (OECD, 2005). As a result, managerial innovation allows 

enterprises to significantly increase their level of business performance by decreasing transaction 

and administrative costs, improve the satisfaction of employees and business workers, increase 

their level of productivity, create internal knowledge, acquire external knowledge and decrease 

the cost of managing suppliers (Kafetzopoulos & Psomas, 2015). 

     Similarly, managerial innovation often involves a series of changes in administrative 

processes and the organisational structure of enterprises, especially SMEs, that is directly related 

to the working and management activities created inside companies (Kafetzopoulos & Psomas, 

2015). Consequently, changes in organisational structure, procedures and management systems 

do not only facilitate the creation and development of new products and processes (Chang et al., 

2012), but also allow a significant increase in the level of business performance (Yam et al., 



 

 

 
Sensitivity: Internal 

2011; Gunday et al., 2011; Forsman, 2011; Yam et al., 2004). Hence, based on the discussion 

presented above, it is possible to establish the following research hypothesis: 

 

H4: The higher level of managerial innovation, the higher level of business performance  

 

3. Methodology 

In order to respond to the hypotheses raised in this research, and because two essential factors 

were analysed, such as innovation capabilities and business performance, a ‘business panel’ was 

carried out in the first instance, with the participation of several managers and businessmen and 

managers from companies in Aguascalientes (Mexico), representatives of different government 

agencies that are closely related to the SMEs, representatives of financial institutions and 

academic researchers, with the objective of analysing in greater detail the effects caused by the 

innovation capabilities in the business performance of SMEs. 

The results obtained from the business panel allowed us to have a more detailed knowledge of 

the variables investigated, and facilitated the design of the questionnaire required to respond to 

the hypotheses proposed in this paper. Also, before sending the surveys to the managers of the 

SMEs, a pilot test was conducted applying the survey to 10 managers to determine the possible 

problems in the design of the instrument, making only a few small adjustments in the wording of 

a couple of questions. 

The second instance, an empirical investigation was conducted by using as a reference 

framework the business directory of the ‘Sistema de Información Empresarial de México 2016’ 

(Business Information System of Mexico) from the Mexico’s state of Aguascalientes. This 

business directory had 1,334 registered companies by January 2016. The enterprises considered 

for this study were only SMEs (i.e. those that had between 5 and 250 workers). Thus, the design 

of the sample contained 308 enterprises, which were selected randomly with a sampling error of 

±4.5% and a reliability level of 95%. The data collection was obtained with a questionnaire 

created for managers and/or owners of SMEs. The questionnaire was administrated through 

personal interview to the managers of the 308 enterprises from January to April 2016 to each one 

of the 308 SMEs that were selected.  

     Similarly, in order to measure the innovation capabilities of SMEs, managers and/or owners 

were asked to indicate whether they had carried out innovation activities in products, processes, 

marketing and/or management systems in the previous two years. For this reason, innovation in 

products was measured by means of a four-item scale, whereas innovation of processes with a 

five-item scale, innovation in marketing with a nine-item scale and innovation in management 

with a five-item scale. All of the items of the innovation capabilities were adapted from the 

questionnaires previously designed by the OECD (2005). Business performance was measured by 

means of right traditional indicators created from the perception of managers of SMEs about their 

competitive position regarding market percentage, profitability and productivity (AECA, 2005). 

All the items of the scales used were measured with a five-point Likert scale where 1 = totally 

disagree and 5 = totally agree as its limits. 

     Moreover, a Factorial Confirmatory Analysis (FCA) was carried out in order to evaluate the 

reliability and validity of the scales used by using the method of maximum likelihood with the 

software EQS 6.1 (Brown, 2006; Byrne, 2006). The reliability of the scales was evaluated by 

means of a Cronbach’s Alpha and the Composite Reliability Index (CRI) proposed by Bagozzi 
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and Yi (1988). The results obtained are shown in Table 1, and they indicate that the model had a 

good adjustment of data (S-BX2 = 846.896; df = 424; p = 0.000; NFI = 0.910; NNFI = 0.948; CFI 

= 0.952; RMSEA = 0.057), and the values of both Cronbach’s Alpha and the CRI were above 0.7 

(Hair et al., 1995), which provided evidence of reliability and justified the internal reliability of 

the scales. 

 

 

Insert Table 1 in here 

 

 

 

     As evidence of the convergent validity, the results of the FCA indicated that all items of the 

related factors were significant (p < 0.01). The size of all the standardised factorial loads were 

above 0.60 (Bagozzi & Yi, 1988) and the Extracted Variance Index (EVI) of each pair of 

constructs of the theoretical model had a value above 0.50 as it has been established by Fornell 

and Larcker (1981). These values indicated that the theoretical model had a good adjustment of 

data. 

 

Insert Table 2 in here 

 

 

     Regarding the evidence of the discriminant validity, the measurement is provided by two tests 

that can be seen in greater detail in Table 2. Firstly, with an interval of 95% of reliability, none of 

the individual elements of the latent factors of the matrix of correlation had a value of 1.0 

(Anderson & Gerbing, 1988). Secondly, the Extracted Variance Index (EVI) between each pair of 

constructs was higher than their corresponding square correlation (Fornell & Larcker, 1981). 

Therefore, based on these criteria, it was concluded that the different measurements provided 

enough evidence of reliability as well as convergent and discriminant validity. 

 

4. Results 

A structural equation model (SEM) was developed and used in order to answer the hypotheses 

formulated in this empirical study by using the software EQS 6.1 (Brown, 2006; Byrne, 2006). 

Moreover, nomological validity was analysed through a Chi-square test, which was used on the 

comparison of the results obtained between the theoretical model and the measurement model; 

the results were not significant between the Chi-square tests of the two models. Therefore, the 

results obtained allowed an explanation of the relationships observed between the constructs of 

the latent variables of the two models compared (Anderson & Gerbing, 1988; Hatcher, 1994).  

The results obtained from the SEM can be seen more clearly in Table 3. 

 

 

 

Insert Table 3 in here 
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     As it can be seen in Table 3, regarding the first hypothesis formulated in this empirical 

research (i.e. H1), the results obtained, β = 0.192 p < 0.05, indicate that innovation in products has 

significant positive effects on the level of business performance of Mexican SMEs operating in 

the Aguascalientes state. Regarding the second hypothesis established (i.e. H2), the results 

obtained, β = 0.134 p < 0.05, suggest that innovation in processes also has a significant positive 

impact on the level of business performance. In the third hypothesis (i.e. H3), the results obtained, 

β = 0.228 p < 0.01, indicate that innovation in marketing has a stronger significant positive effect 

on the level of business performance when compared with innovation in products and processes. 

Finally, regarding the fourth hypothesis established (i.e. H4), the results obtained, β = 0.242 p < 

0.01, showed that innovation in management has a significant positive influence on the level of 

business performance within the context of Mexican SMEs located in the state of Aguascalientes. 

     To summarise, based on the results obtained it is possible to state that the innovation in 

products, processes, marketing and management systems are good indicators to determine the 

level of business performance of SMEs. This implies that if SMEs adopt and implement 

innovation activities their level of business performance will be higher. In other words, the 

growth and development of innovation capabilities will facilitate the acquisition of economic and 

financial resources that SMEs need for the development of innovation activities. 

 

5. Discussion, Concluding Remarks, Limitations and Future Research 

This paper explores the prevalence relationship between innovation capabilities and the business 

performance of SMEs within the context of a Mexican state with an emerging economy, in this 

case, Aguascalientes. The results signify the idyllic positive effects that innovation capabilities 

have on the business performance of SMEs.  

     In general, the results of this study provide enough empirical evidence that shows that 

innovation capabilities in products, processes, marketing and management systems create 

different benefits for SMEs. Among these benefits, and one of the most important ones, can be 

the increase in the level of business performance. For this reason, the results of this study are in 

line with those of Keskin (2006), Mansury and Love (2008), Grawe et al. (2009), Bowen et al. 

(2010), Badawy (2009), Sdiri et al. (2010), Hilmi et al. (2010), Rheea et al.  (2010), Cheng et al. 

(2010), Gunday et al. (2011), Jiménez-Jiménez and Sanz-Valle (2011), Tajeddi and Trueman 

(2012), Al-Ansari et al. (2013), López and Sánchez (2013), Hilman and Kaliappen (2015), and 

Kafetzopoulos and Psomas (2015). Similarly to the results of this study, these researches have 

established a positive and significant relationship between innovation capabilities and business 

performance. This study has therefore served as further validation of the results obtained from 

these researches as there is also an opposite research stream (i.e. Capon et al., 1990; Chandler & 

Hanks, 1994; Subramanian & Nilakanta, 1996), which contradicts this conclusion. 

     Therefore, if managers and/or owners of SMEs want to significantly improve their level of 

business performance, then they will have to make the modifications or improvements to their 

products or services that are demanded by their clients and final consumers by synchronising the 

organisational culture of innovation with the general strategies of SMEs. This could create not 

only a higher level of growth and development in SMEs but also improve the level of business 

performance. Thus, this research contributes to the business and management sciences literature 

with a refined understanding and validations of the relationship between innovation capabilities 

and business performance in the context of SMEs. Additionally, the paper can stimulate scholars 

to further study such relationship, leading to a better understanding of the dynamics of 



 

 

 
Sensitivity: Internal 

developing innovative capabilities and their effect of the financial performance of SMEs. Finally, 

this study also informs and thus may also encourage researchers of developing economies to 

explore this linkage in their counties and provide supporting empirical evidence to increase the 

generasibility of the findings.  

     The results obtained from this study have various practical implications for both SMEs and 

the managers of these organisations. For example, by understanding the effect that innovation 

capabilities have on the business performance of SMEs, managers can more effectively and 

efficiently formulate and deploy appropriate strategies not only to develop their innovation 

capabilities but also to take advantage of these and use them as a vehicle for the financial growth 

of their organisations and enhancement of their competitiveness. To do this, managers must get 

involved in the promotion, development and deployment of innovation activities and initiatives 

related to the products, processes and marketing processes of their companies as a platform for 

better company performance. Managers can also develop innovation activities and use different 

support programmes offered by government offices and business chambers to increase innovation 

capacity. As indicated by the results obtained from this study, this will ensure not only the 

survival of the organisation but also its growth. This will consequently contribute to the growth 

of the local and regional economy as sources of employment and commercial activity will be 

created. Additionally, the results obtained from this study will also allowed managers to take 

more informed and effective decisions regarding the integration of innovation activities as part of 

the overall strategy of their organisations.  

     In terms of research limitations, this empirical research has some limitations that need to be 

taken into consideration when conducting similar studies in the future. The first limitation is 

related to the characteristics of the studied organisations. Enterprises selected were only those 

SMEs that had between 5 and 250 workers, so in future studies it will be important to consider 

enterprises with less than five workers as they represent a large section of Mexican SMEs and an 

important proportion in other countries with developing economies. This will contribute in 

confirming the results obtained in this research. A second limitation is that the questionnaire was 

distributed only in SMEs of the Aguascalientes state (Mexico), with a high concentration of this 

type of enterprises in the capital city of this state. Future investigations can therefore consider 

other states of Mexico, or other developing countries, to analyse whether the results obtained are 

similar and perform comparative studies. 

     A third limitation is the scales used to measure both the innovation capabilities and the 

business performance. In this case, only four dimensions were used for the measurement of 

innovation capabilities (i.e. innovation in products, processes, marketing and management 

systems), with a total of 25 items, and only one dimension, with 8 items, to measure the level of 

business performance. In future investigations it will be necessary to use other scales to confirm 

the results obtained. The fourth limitation is the fact that only qualitative variables were 

considered for the measurement of innovation capabilities and the level of business performance. 

Hence, future research could use quantitative variables such as investment in research and 

development to confirm if there are significant differences in the results obtained. A fifth 

limitation is that the questionnaire was distributed only among managers and/or owners of SMEs 

in Aguascalientes (Mexico). This created the assumption that these people had knowledge of 

innovation capabilities and the level of business performance that exists in the organisation. 

Future researches can administrate the same questionnaire to employees, clients and suppliers of 

SMEs to validate and expand the results obtained.  
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     Lastly, it is suggested to go beyond the results obtained in this paper to investigate how the 

findings of this study connect to other dimensions of the overall performance of SMEs. For 

instance, what would be the effect of this established relationship between innovation capabilities 

and business performance within the overall context of the innovation value chain as proposed by 

Roper, Du and Love (2008)? Seeking an answer to this research question can be considered one 

of the future streams of research derived and proposed from the investigation presented in this 

paper. 

 

 

References  

Abrunhosa, A., Moura, E Sá, P. (2008). Are TQM principles supporting innovation Portuguese 

footwear industry? Technovation, 28(4), 208-221. 

AECA (2005). Estrategia e Innovación de la Pyme Industrial en España. Madrid: Asociación 

Española de Contabilidad y Administración de Empresas. 

Al-Ansari, Y., Pervan, S., Xu, J. (2013). Innovation and business performance of SMEs: The case 

of Dubai. Education, Business and Society: Contemporary Middle Eastern Islamic, 6(3/4), 

162-180. 

Alegrea, J., Chiva, R. (2008). Assessing the impact of organizational learning capability on 

product innovation performance: An empirical test. Technovation, 28(6), 315-381. 

Anderson, J., Gerbing, D. (1988). Structural equation modeling in practice: a review and 

recommended two-step approach. Psychological Bulletin, 13, 411-423. 

Ar, I.M., Baki, B. (2011). Antecedents and performance impacts of product versus process 

innovation: Empirical evidence from SMEs located in Turkish science and technology 

parks. European Journal of Innovation Management, 14(2), 172-206. 

Avermaete, T., Viaene, J., Morgan, E.J., Crawford, N. (2003). Determinants of innovation small 

food firms. European Journal of Innovation Management, 6(1), 11-22. 

Badawy, A.M. (2009). The Game Changer; How You Can Drive Revenue and Profit Growth 

with Innovation. Journal of Engineering and Technology Management, 26(1–2), 97-99. 

Bagozzi, R., Yi, Y. (1988). On the evaluation of structural equation models. Journal of the 

Academy of Marketing Science, 16(1), 74-94. 

Bala Subrahmanya, M.H. (2015). Innovation and growth of engineering SMEs in Bangalore: 

Why do only some innovate and only some grow faster?. Journal of Engineering and 

Technology Management. 36, 24-40. 

Battistella, C., De Toni, A.F., Pillon, R. (2015). The Extended Map methodology: Technology 

roadmapping for SMES clusters. Journal of Engineering and Technology Management. 38, 

1-23. 

Börjesson, S., Elmquist, M., Hooge, S. (2014). The challenges of innovation capability building: 

Learning from longitudinal studies of innovation efforts at Renault and Volvo Cars. 

Journal of Engineering and Technology Management. 31, 120-140. 

Bowen, F.E., Rostami, M., Steel, P. (2010). Timing is everything: A meta-analysis of the 

relationships between organizational performance and innovation. Journal of Business 

Research, 63, 1179-1185. 

Brown, T. (2006). Confirmatory Factor Analysis for Applied Research. New York, NY: The 

Guilford Press. 

Byrne, B. (2006). Structural Equation Modeling with EQS, Basic Concepts, Applications, and 

Programming. 2th Edition. London; LEA Publishers. 



 

 

 
Sensitivity: Internal 

Capon, N., Farley, J.U., Hoenig, S. (1990). Determinants of financial performance: A meta-

analysis. Management Science, 36, 1143-1159. 

Carmeli, A., Gelbard, R., Gefen, D. (2010). The importance of innovation leadership in 

cultivating strategic fit and enhancing firm performance. The Leadership Quarterly, 21, 

339-349. 

Chandler, G.N., Hanks, S.H. (1994). Market attractiveness, resource-based capabilities, venture 

strategies, and venture performance. Journal of Business Venturing, 9(4), 331-349. 

Chang, Y., Linton, J., Chen, M. (2012). Service regime: An empirical analysis of innovation 

patterns in service firms. Technological Forecasting & Social Change, 79(10), 1569-1582. 

Cheng, C., Lai, M., Wu, W. (2010). Exploring the impact on innovation strategy on R&D 

employees’ job satisfaction: A mathematical model and empirical research. Technovation, 

30(9), 459-470. 

Cohen, S.K. Caner, T. (2016). Converting inventions into breakthrough innovations: The role of 

exploitation and alliance network knowledge heterogeneity. Journal of Engineering and 

Technology Management, 40, 29-44. 

Cormican, K., O’Sullivan, D. (2004). Auditing best practice for effective product innovation 

management. Technovation, 24(10), 819-829. 

Cumming, B.S. (1998). Innovation overview and future challenges. European Journal of 

Innovation Management, 1(1), 21-29. 

Damanpour, F. (1991). Organizational innovation: A meta-analysis of effects of determinants and 

moderators. Academy of Management Journal, 34(3), 555-590. 

Eisenhardt, K.M., & Martin, J.A. (2000). Dynamic capabilities: What are they? Strategic 

Management Journal, 21(10/11), 1105-1121. 

Evangelista, R., Vezzani, A. (2010). The economic impact of technological and organizational 

innovations: A firm level analysis. Research Policy, 39, 1253-1263. 

Feng, M., Terziovski, M., Samson, D. (2008). Relationship of ISO 9000:2000 quality 

certification with operational and business performance. Journal of Manufacturing 

Technology Management, 19(1), 22-37. 

Fernández‐Mesa, A., Alegre‐Vidal, J., Chiva‐Gómez, R., Gutiérrez‐Gracia, A. (2013). Design 

management capability and product innovation in SMEs. Management Decision, 51(3), 

547-565. 

Fornell, C., Larcker, D. (1981). Evaluating structural equation models with unobservable 

variables and measurement error. Journal of Marketing Research, 18, 39-50. 

Forsman, H. (2009). Improving innovation capabilities of small enterprises: Cluster strategy as a 

tool. International Journal of Innovation Management, 13(2), 221-243. 

Forsman, H. (2011). Innovation capacity and innovation development in small enterprises: A 

comparison between the manufacturing and service sectors. Research Policy, 1, 739-750. 

Gao, Y., Hafsi, T. (2015). R & D spending among Chinese SMEs: the role of business owners’ 

characteristics. Management Decision, 53(8), 1714-1735. 

García-Morales, V.J., Jiménez-Barrionuevo, M.M., & Gutiérrez-Gutiérrez, L. (2012). 

Transformational leadership influence on organizational performance through 

organizational learning and innovation. Journal of Business Research, 65(7), 1040-1050. 

Gerwin, D., Barrowman, N.J. (2002). An evaluation of research on integrated product 

development. Management Science, 48(7), 938-953. 

Grawe, S., Chen, H., & Daugherty, P. (2009). The relationship between strategic orientation, 

service innovation on performance. International Journal of Physical Distribution and 

Logistics Management, 39(4), 282-300. 



 

 

 
Sensitivity: Internal 

Gu, Q., Jiang, W., Wang, G.G. (2016). Effects of external and internal sources on innovation 

performance in Chinese high-tech SMEs: A resource-based perspective. Journal of 

Engineering and Technology Management, 40, 76-86. 

Gunday, G., Ulusoy, G., Kilic, K., Alpkan, L. (2011). Effects of innovation types and 

performance. International Journal of Production Economics, 133(9), 662-676. 

Hair, J.F., Anderson, R.E., Tatham, R.L., Black, W.C. (1995). Multivariate Data Analysis with 

Readings. New York, NY: Prentice-Hall. 

Hashi, I., Stojcic, N. (2010). The Impact of Innovation Activities on Firm performance and Multi-

Stage Model: Evidence from the Community Innovation Survey 4. Warsaw: Center for 

Innovation and Economic Research. 

Hatcher, L. (1994). A Step-by-Step Approach to Using the SAS System for Factor Analysis and 

Structural Equation Modeling. Cary, NC: SAS Institute Inc. 

Hilman, H., Kaliappen, N. (2015). Innovation strategies and performance: Are they truly linked? 

World Journal of Entrepreneurship, Management and Sustainable Development, 11(1), 48-

63. 

Hilmi, M.F., Ramayah, T., Mustapha, Y., Pawanchik, S. (2010). Product and process 

innovativeness: Evidence from Malaysian SMEs. European Journal of Social Science, 

16(4), 556-565. 

Jiménez-Jiménez, D., Sanz-Valle, R. (2011). Innovation, organizational learning, and 

performance. Journal of Business Research, 64, 408-417. 

Kafetzopoulos, D., Psomas, E. (2015). The impact of innovation capability on the performance of 

manufacturing companies: The Greek case. Journal of Manufacturing Technology 

Management, 26(1), 104-130. 

Keskin, H. (2006). Market orientation, learning orientation, and innovation capabilities in SMEs: 

An extended model. European Journal of Innovation Management, 9(1), 396-417. 

Kim, D.Y., Kumar, V., Kumar, U. (2012). Relationship between quality management practices 

and innovation. Journal of Operations Management, 30(4), 295-315. 

Kunc, M., Bhandari, R. (2011). Strategic development processes during economic and financial 

crisis. Management Decision, 49(8), 1343-1353. 

Lee, S., Park, G., Yoon, B., Park, J. (2010). Open innovation in SMEs—An intermediated 

network model. Research Policy, 39(2), 290-300.  

Liao, S., Wu, C. (2010). System perspective of knowledge management. Organizational learning, 

and organizational innovation. Expert System with Applications, 37, 1096-1103. 

López, A.M.M., Sánchez, A.A.V. (2013). The strategic management process and the innovative 

capacity of the Spanish hotel industry. Journal of Hospitality Marketing & Management, 

22(6), 596-618. 

Maldonado-Guzmán, G., Lopez-Torres, G.C., Garza-Reyes, J.A., Kumar, V., Martinez- 

Covarrubias, J.L. (2016). Knowledge management as intellectual property: evidence from 

Mexican manufacturing SMEs. Management Research Review, 37(7), 830-850. 

Maldonado-Guzmán, G., Garza-Reyes, J.A., Pinzón-Castro, S.Y., & Kumar, V. (2017). Barriers 

to innovation in service SMEs: Evidence from Mexico. Industrial Management & Data 

Systems, 117(8), 1669-1686. 

Mansury, M., Love, J. (2008). Innovation, productivity and growth in US business service: A 

firm-level analysis. Technovation, 28(1/2), 52-62. 

Martínez-Costa, M., Martínez-Lorente, A.R. (2008). Does quality management foster cam 

improve innovation? An empirical study of Spanish companies. Total Quality Management 

Business Excellence, 19(3), 209-221. 



 

 

 
Sensitivity: Internal 

Nandakumar, M.K., Ghobadian, A., Regan, N. (2011). Generic strategies and performance: 

Evidence from manufacturing firms. International Journal of Productivity and 

Performance Management, 60(3), 222-251. 

Nassimbeni, G. (2001). Technology, innovation capacity, and the export attitude in 

manufacturing firms: A logit/tobit model. Research Policy, 30(2), 245-255. 

O’Sullivan, D., Dooley, L. (2009). Applying Innovation. Thousand Oaks, CA: SAGE 

Publications Inc. 

OECD (2005). Oslo Manual: Proposed Guidelines for Collecting and Interpreting Technology 

Innovation Data. Paris: OECD. 

Oke, A., Burke, G., Myers, A. (2007). Innovation types and performance in growing UK SMEs. 

International Journal of Operations & Production Management, 27(7), 735-753. 

Olsson, A., Wadell, C., Odenrick, P., Bergendahl, M.N. (2010). An action learning method for 

increased innovation capability in organizations. Action Learning: Research & Practice, 

7(2), 167-179. 

Perks, H., Gruber, T., Edvardsson, B. (2012). Co-creation in radical service innovation: A 

systematic analysis of microlevel processes. Journal of Product Innovation Management, 

29(6), 935-951. 

Prajogo, D.I., Ahmed, P.K. (2006). Relationship between innovation stimulus, innovation 

capacity, and innovation performance. R&D Management, 36(5), 499-515. 

Prajogo, D.I., Sohal, A.S. (2004). The multidimensionality of TQM practices in determining 

quality and innovation performance: An empirical examination. Technovation, 24(6), 443-

453. 

Purcarea, I., Benavides Espinosa, M.M., Apetrei, A. (2013). Innovation and knowledge creation: 

perspectives on the SMEs sector. Management Decision. 51(5), 1096-1107.  

Ramstad, E. (2009). Expanding innovation system and policy: An organizational perspective. 

Policy Studies, 30(5), 533-553. 

Rheea, J., Parkb, T., Lee, D.H. (2010). Drivers of innovativeness and performance for innovative 

SMEs in South Korea: Mediation of learning orientation. Technovation, 30(1), 65-75. 

Roper, S., Du J. & Love J. (2008). Modelling the innovation value chain. Research Policy, 37, 

961-77. 

Rosli, M.M., Sidek, S. (2013). The impact of innovation on the small and medium enterprises: 

Evidence from Malaysia. Journal of Innovation Management in Small and Medium 

Enterprise, 1(1), 1-16. 

Rothwell, R., Gardiner, P. (1998). Reinnovation and robust designs: Producer and user benefits. 

Journal of Marketing Management, 3(3), 372-387. 

Saenz, J., Aramburu, N., Rivera, O. (2009). Knowledge sharing and innovation performance: A 

comparison between high-tech companies. Journal of Intellectual Capital, 10(1), 22-36. 

Sdiri, H., Ayadi, M., Elj, M. (2010). Innovation and performance: An empirical study of Tunisian 

service firms. Journal of Innovation and Business Best Practices, 9(3), 1-15. 

Singh, D., Oberoi, J.S., Ahuja, I.S. (2013). An empirical investigation of dynamic capabilities in 

managing strategic flexibility in manufacturing organizations. Management Decision, 

51(7), 1442-1461. 

Tajeddi, K, Trueman, M. (2012). Managing Swiss hospitality: How cultural antecedents’ 

innovation and customer oriented value system can influence performance in hospitality 

industry. International Journal of Hospitality Management, 31(4), 1119-1134. 

Teece, D.J., Pisano, G., Shuen, A. (1997). Dynamic capabilities and strategic management. 

Strategic Management Journal, 18(7), 509-533. 



 

 

 
Sensitivity: Internal 

Terziovski, M. (2010). Innovation practice and its performance implications in small and medium 

enterprises (SMEs) in the manufacturing sector: a resource-based view. Strategic 

Management Journal, 31(8), 892–902. 

Tomlinson, P. (2010). Co-operative ties and innovation: Some new evidence for UK 

manufacturing. Research Policy, 39(5), 762-775. 

von Koskull, C., Fougere, M. (2011). Service development as practice: A rhetorical analysis of 

customer-related arguments in a service development project. Scandinavian Journal of 

Management, 27(2), 205-220. 

von Koskull, C., Strandvik, T. (2014). Discovering the unfolding of service innovations. Journal 

of Business & Industrial Marketing, 29(2), 143-150. 

Wan, D., Ong, C.H., & Lee, F. (2005). Determinants of firm innovation in Singapore. 

Technovation, 25(3), 261-280. 

Wang, C.L., Ahmed, P.K. (2007). Dynamic capabilities: A review and research agenda. 

International Journal of Management Review, 9(1), 31-51. 

Wang, L.C., Ahmed, K.P. (2004). The development and validation of the organizational 

innovativeness construct using confirmatory factor analysis. European Journal of 

Innovation Management, 7(4), 303-313. 

Weerawardena, J. (2003). The role of marketing capability in innovation based construct strategy. 

Journal of Strategic Marketing, 11(1), 15-36. 

Wiggins, R.R., Ruefli, T.W. (2005). Schumpeter’s ghost: Is Hypercompetition making the 

strategic of the times shorter? Strategic Management Journal, 26(10), 887-911. 

Yam, C.M., Guan, J.C., Pun, K.F., Tang, P.Y. (2004). An audit of technological innovation 

capabilities in Chinese firms: Some empirical findings in Beijing, China. Research Policy, 

33(8), 1123-1150. 

Yam, R., Lo, W., Tang, E., Lau, A. (2011). Analysis of sources of innovation, technology 

innovation capabilities, and performance: An empirical study of Hong Kong manufacturing 

industries. Research Policy, 40(6), 391-402. 

Yang, J., Rui, M., Wang, J. (2006). Enhancing the firm’s innovation capability through the 

knowledge management: A study of high technology firms in China. International Journal 

of Technology Management, 36(4), 305-317. 

Zeng, S.X., Xie, X.M., Tam, C.M. (2010). Relationship between cooperation networks and 

innovation performance of SMEs. Technovation. 30(3), 181-194. 

Zhuang, L., Williamson, D., Carter, M. (1999). Innovate or liquidate: Are all organizations 

convinced? A two-phased study into innovation process. Management Decision, 37(1), 57-

71. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
Sensitivity: Internal 

Table 1. Internal consistency and convergent validity of the theoretical model 

Variable Indicator 
Loading 

Factorial 

Robust  

t-Value 

Cronbach’s 

Alpha 
CRI EVI 

Product Innovation 

IPR1 0.899*** 1.000a 

0.959 0.960 0.858 
IPR2 0.920*** 30.744 

IPR3 0.943*** 28.550 

IPR4 0.943*** 30.852 

Process Innovation 

IPC1 0.862*** 1.000a 

0.946 0.947 0.782 

IPC2 0.884*** 31.479 

IPC3 0.846*** 24.235 

IPC4 0.909*** 31.473 

IPC5 0.919*** 33.097 

Marketing 

Innovation 

IME1 0.879*** 1.000a 

0.969 0.970 0.784 

IME2 0.924*** 33.912 

IME3 0.865*** 23.523 

IME4 0.897*** 27.512 

IME5 0.855*** 23.336 

IME6 0.881*** 31.231 

IME7 0.877*** 26.470 

IME8 0.891*** 29.213 

IME9 0.897*** 29.543 

Management 

Innovation 

IGE1 0.930*** 1.000a 

0.959 0.960 0.826 

IGE2 0.914*** 59.458 

IGE3 0.907*** 49.245 

IGE4 0.887*** 40.338 

IGE5 0.905*** 44.319 

Business 

Performance 

REN1 0.853*** 1.000a 

0.955 0.956 0.729 

REN2 0.870*** 38.594 

REN3 0.869*** 36.258 

REN4 0.859*** 30.958 

REN5 0.886*** 30.805 

REN6 0.835*** 21.671 

REN7 0.850*** 29.832 

REN8 0.806*** 22.402 

S-BX2 (df = 424) = 846.896;   p < 0.000;   NFI = 0.910;   NNFI = 0.948;   CFI = 0.952;            

RMSEA = 0.057 
a = Parameters limited to this value in the identification process. 

*** = p <  0.01 

 

 

 

 

 

 



 

 

 
Sensitivity: Internal 

Table 2. Discriminant validation of the measurement of the theoretical model  

Variables 1 2 3 4 5 

1. 

Innovation in 

Products 

0.858 0.181 0.176 0.173 0.090 

2. 

Innovation in 

processes 

0.266-0.586 0.782 0.047 0.232 0.089 

3. 

Innovation in 

Marketing 

0.239-0.599 0.093-0.384 0.784 0.341 0.185 

4. 

Innovation in 

Management 

0.242-0.590 0.316-0.648 0.392-0.776 0.826 0.200 

5. 

Business 

Performance 

0.158-0.442 0.156-0.440 0.268-0.592 0.287-0.607 0.729 

The diagonal represents the Extracted Variance Index (EVI), while above of the diagonal the 

variance is shown (square correlation). Below of the diagonal, the estimation of the correlation of 

the factors with confidence interval of 95% is shown. 

 

 

 

Table 3. SEM results 

Hypothesis Structural Relationship 
Standardised 

Coefficient  

Robust 

t value 

H1: The higher level of 

innovation in products, the 

higher level of business 

performance. 

I. Products→ Performance 0.192** 2.419 

H2: The higher level of 

innovation in processes, the 

higher level of business 

performance. 

I. Processes→ performance 0.134** 2.004 

H3: The higher level of 

innovation in marketing, the 

higher level of business 

performance. 

I. Marketing→ Performance 0.228*** 3.542 

H4: The higher level of 

managerial innovation, the 

higher level of business 

performance.  

I. Management→ performance 0.242*** 3.328 

S-BX2 (df = 424) = 847.069;   p < 0.000;   NFI = 0.910;   NNFI = 0.948;   CFI = 0.952;         

RMSEA = 0.057 

      ** = P < 0.05; *** = P < 0.01 


