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Abstract 

Over the last years the academic literature related to the study of the relationship between 

environmental actions and firm performance has been growing. This work is founded on the 

Natural-Resource-Based-View framework and the IS/IT literature. By the application of Structural 

Equation Modeling, evidence is presented resource-centered explicative model of environmental 

initiatives, i.e., the adoption of strategic environmental practices grounded on specific 

organizational and IS/IT resources and capabilities and the latter impact on environmental 

performance. The contribution refers to the value of IS/IT and organizational resources and 

capabilities together for the deployment of environmental strategies. Results show that IS/IT 

capabilities contribute to environmental management (EMS) practices. In addition to that, IS/IT 

resources are foundation not only for IS/IT capabilities, but also for previously approached 

constructs such as continuous improvement and stakeholder management. Empirical analysis is 

applied to a group of firms in Colombia as a first step for the validation of the NRBV framework in a 

developing-country setting. 

 

Key-words: Environmental management, resources, capabilities, natural-resource-based-view, 

IS/IT. 

 

Introduction 

 

The academic literature has studied the specific characteristics which influence environmental 

performance of an individual firm. In particular, scholars have explored the strategic attributes 

which can be managed consciously by the organization’s leadership in order to achieve a superior 

environmental performance (Etzion, 2007). As a strategic approach that addresses an endogenous 

perspective, the Resource-Based View (RBV) of firm (Wernerfelt, 1984; Barney, 1991; Grant, 

1991) explains the effect of firm unique and valuable resources and capabilities on competitive 
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advantage. Resources’ characteristics such as imperfect imitability, no substitutability, value and 

rarity may confer a superior competitive position, given also the heterogeneity and immobility of 

such resources among firms. One of the ‘extensions’ of the RBV, which considers the 

environmental dimension, is the so-called Natural-Resource-Based View (NRBV) of the firm (Hart, 

1995) that has advanced as a framework for the study of the effect of firm resources and 

capabilities on the relationship between environmental strategy and competitive advantage. NRBV 

amounts to “a theory of competitive advantage based upon the firm's relationship to the natural 

environment” (Hart, 1995). 

 

On the other hand, the association between Information Systems and Technologies and firm 

performance has been focused on competitive advantage derived from applications and the 

investment in IT (Bakos and Treacy, 1986; Clemons and Row, 1991). Literature related to RBV 

shows a strategic perspective about the use of IS/IT (Mata et al., 1995; Bharadwaj, 2000; Wade 

and Hulland, 2004; Bhatt and Grover, 2005; Ravinchandran and Lertwongsatien, 2005) in which 

competitive valuable resources and capabilities related to IS/IT are characterized. However, there 

is not strong contribution around an extended RVB approach of Information Systems and 

Technologies to the NRBV framework. 

 

Based on the NRBV paradigmatic approach together with the RBV framework in the field of 

Information Systems and Technologies, this article explores whether proactive environmental 

practices are associated to a better environmental performance when those practices emerge from 

the development of organizational and IS/IT resources and capabilities. Therefore, I formulate four 

relevant research questions in order to understand the corporate ‘greening’ and environmental 

sustainability as follows: first, is evident the existence of IS/IT Resources and Capabilities in the 

context of Colombian firms?; second, to what extent organizational and IS/IT Resources are 

associated to firm’s organizational and IS/IT capabilities?; third, to what extent organizational and 

IS/IT capabilities are related to the adoption of proactive environmental practices?; and fourth, to 

what extent does the adoption of proactive environmental practices allows the achievement of 

better environmental performance? 

 

The contribution of this work is to strengthen the body of NRBV’s empirical validation by integrating 

IS/IT resources and capabilities in a developing-country setting. After this introduction, I review the 

academic literature related to RVB and the particular perspective of IS/IT to analyze a firm's 

environmental approaches. The following sections include the methodology, results, and present 

discussions, conclusions and limitations. The analysis uses data from a survey applied to 



managers from a sample of 129 firms supported by the environmental authority in Bogotá - 

Colombia. 

 

Theoretical foundations and research hypotheses 

In order to understand how strategic environmental practices contribute to corporate value and 

‘greening’ of the firm, the dominant theoretical paradigm of the natural resource-based view of the 

firm emphasizes that the relationship of the firm with the natural environment is conceived by the 

development of environmental capabilities that are built on firm-specific key resources (Hart, 1995). 

Competitive position is achieved when resources are characterized by their value, non-

substitutability, and imperfect imitability (Barney, 1991).  

 

Firm controls resources to take actions for improve efficiency and effectiveness (Barney, 1991). 

They are categorized  as physical, human and organizational  and are inputs of production 

processes (Grant, 1991). Resources differ from capabilities which are organizational routines as a 

result of the effective interaction and complex coordination of firm resources. On this basis, 

resources can be viewed as the antecedent of firm capabilities.  

 

Empirical validations around NRBV framework have demonstrated that firms’ resources influence 

their organizational capabilities to integrate environmental issues into the strategic planning 

process, so that a better corporate performance is addressed (Judge and Douglas, 1998). Russo 

and Fouts (1997) suggest that different types of resources play essential roles to facilitate the 

development of environment-related capabilities. 

 

Literature has also studied the strategic role of IS/IT from the RBV perspective. Mata et al. (1995) 

conceptually approach attributes proper of IT, highlighting the managerial IT skills for providing 

sustainability. Similarly, Wade and Hulland (2004) provide a typology of IS resources and 

emphasize resource complementarity in order to study their effect on firm performance. Positing a 

relationship between IS/IT resources and capabilities, empirical work has evidenced the influence 

that IS human capital, IT infrastructure flexibility, and IS relationship quality directly affects IS 

functional capabilities (Ravinchandran and Lertwongsatien, 2005). For environmental management 

purposes, investment in both technological IT and human IT resources have a positive influence on 

firm´s ability to implement ‘green management’ practices mediated by an innovativeness capability 

(Jose et al., 2010). 

 

Based on the above argumentation, I advance by formulating the following hypotheses:  



Hypotheses 1-2: Both organizational and IS/IT respectively will be positively associated with the 

development of capabilities.  

 

Scholars in the NRBV literature have explored three strategic capabilities that have been 

consistently linked to superior environmental performance: continuous improvement and 

innovation, integration of stakeholders perspectives, and shared vision (Sharma and Vredenburg, 

1998; Christmann, 2000; Aragón-Correa et al., 2008; Lopez-Gamero et al., 2009). These 

capabilities correspond to the original ‘strategic resource’ constructs devised by Hart (1995), 

associated to a specific ‘strategic environmental capability’ (i.e., pollution prevention, product 

stewardship, and sustainable development).  

 

With respect to shared vision, a pollution prevention strategy “is people intensive, and it depends 

upon tacit skill development through employee involvement” (Hart, 1995). It refers to the extent to 

which environment-related beliefs are shared among members of organization (Halme, 2002) and 

is characterized by the clarity and shared responsibility for the achievement of organizational 

objectives to deal with the interface between business and the natural environment (Ramus and 

Steger, 2000). Aragón-Correa et al. (2008) showed that a capability of shared vision is positively 

associated with the development of proactive environmental strategies in small and medium sized 

enterprises in Spain. 

 

Continuous improvement and innovation has also been associated to the adoption of pollution 

prevention practices. Pollution prevention strategies require companies to develop resources such 

as physical assets, technologies and skills, organizational learning, and cross-functional integration 

(Russo and Fouts, 1997) and are associated to a capability of continuous innovation to change 

experiential base of organizational activities, routines, and goals (Sharma and Vredenburg, 1998). 

Capabilities for process innovation and implementation were found to act as complementary assets 

that moderate the relationship between process-focused environmental best practices and cost 

advantage (Christmann, 2000). Stimuli to waste minimization are also related to “the capacity of 

organizations to engage in collaborative learning and continuous improvement on a number of 

fronts” (Vickers and Cordey-Hayes, 1999). 

 

More proactive environmental strategies in terms of product-stewardship are related to a stronger 

stakeholder orientation by their inclusion in processes of product-development and planning (Hart, 

1995). Stakeholder integration capability is “the ability to establish trust-based collaborative 

relationships with a wide variety of stakeholders, especially those with noneconomic goals.” 



(Sharma and Vredenburg, 1998). Proactive environmental strategies that incorporate elements of 

product stewardship allow the exhibition of greater stakeholder integration capabilities (Sharma 

and Vredenburg, 1998). Proactive firms differ from less environmentally committed firms in their 

perceptions of the relative importance of different stakeholders (Henriques and Sadorsky, 1999), 

and are characterized by an active management of various stakeholder’s expectations and 

changing norms (Buysse and Verbeke, 2003).  

 

Firm’s global IT capability refers to the ability to mobilize and deploy specific IT resources 

effectively combined with other resources and capabilities so that superior performance is 

achieved (Bharadwaj, 2000). IT competitive capabilities such as experience and relational 

infrastructure influence on competitive advantage (Bhatt and Grover, 2005). It is also demonstrated 

the potential of IS to improve firm performance to the extent capabilities are channeled to develop 

distinctive competences (Ravinchandran and Lertwongsatien, 2005). Around environmental issues, 

sustainability has implications for information systems as part of organizational structure referred 

as the redesigning of IS “to foster the free flow of information about social-environmental problems 

and opportunities” (Shrivastava and Hart, 1995). Information Systems engender eco-efficient 

practices by enhancing information efficiency, reducing human intervention and automatizing 

operations (Chen et al., 2008). An information processing capability facilitates ecological efficiency 

in terms of the control of inventory and manufacturing processes (Chen et al., 2008). Impacts on 

the environment could be reduced–directly or indirectly–by means of Green IS/IT in order to 

address or support firm’s environmental initiatives (Watson et al., 2008; Jenkin et al., 2011a; 

Jenkin et al., 2011b). Jenkin et al. (2011a) find that Green IS/IT has a role to adopt prevention and 

control strategies in terms of resource optimization, sharing environmental knowledge, and 

collecting feedback as part of incremental environmental changes. Molla et al. (2011) measure a 

‘green-readiness’ construct defined as “an organization’s capability in Greening IT…in order to 

reduce IT, business process, and supply chain related emissions, waste and water use; improve 

energy efficiency; and generate green economic rent”. 

 

There is no single rationale in the literature for explaining the relationship between capabilities and 

strategic environmental practices. In line with Hart’s formulation of the NRBV, Russo and Fouts 

(1997) and Sharma and Vredenburg (1998) found that environmental strategies and performance 

contribute to the generation of strategic resources and capabilities. Christman (2000) finds that the 

relationship between the firm’s environmental strategy and competitive advantage is moderated by 

the role of complementary assets, while López-Gamero et al. (2009) state that “firms can adopt a 

proactive environmental management which leads to better firm performance via firm resources”. 



On the other hand, Chan (2005) and Aragón-Correa et al. (2008) understand resources and 

capabilities as strategic attributes that influence on the adoption of proactive environmental 

strategies. Whereas further discussion inside the NRBV will necessarily continue, I adopt the latter 

perspective in line with Amit and Schoemaker’s (1993) view of capabilities that “refer to a firm's 

capacity to deploy resources, usually in combination, using organizational processes, to effect a 

desired end”. 

 

Therefore, the following hypotheses are formulated: 

Hypotheses 3-6: Each of the capabilities of shared vision, continuous improvement, stakeholder 

management and IS/IT capabilities will be positively associated with the development of proactive 

environmental practices.  

 

Relationships between environmental innovations and environmental management practices have 

been approached. It refers to EMS past and current certification that are related to planned 

environmental innovation (Ziegler and Rennings, 2004; Rehfeld et al., 2007). EMS implementation 

facilitates the development of strategic resources which can positively affect firm’s innovation 

capabilities in general and also on technological environmental innovations (Wagner, 2007). The 

causal relationship between EMS and technological innovation has been made ambiguous given 

the argument that intangible corporate environmental capabilities could simultaneously influence 

both levels of activities (Ziegler and Seijas Nogareda, 2009). However, these authors propose and 

empirically support that the adoption of environmental management practices could also be 

reversely affected by environmental process and product innovations. Based on this, the following 

hypothesis is stated: 

 

Hypothesis 7: The development of environmentally innovative processes and product practices will 

be positively associated with the development of environmental management practices.  

Finally, it is of interest to study the effect of proactive environmental practices on firm’s 

environmental performance. Judge and Douglas (1998) refer to environmental performance as the 

effectiveness of the firm to meet and exceeding social expectations with respect to the natural 

environment. Literature has shown a relationship between environmental practices and 

performance (Chan, 2005), and that those differentiated environmental practices result in dissimilar 

outcomes on environmental performance (González-Benito and González-Benito, 2005; Lopez-

Gamero et al., 2009). Therefore: 

 



Hypothesis 8: The development of proactive environmental practices will be positively associated 

with environmental performance. 

 

Research methods and construct measurement 

A first version of the survey instrument was developed by including items from previous studies as 

well as findings of qualitative stage of content analysis performed to transcript interviews. The 

instrument was applied to 73 firms participating in the programs administered by Bogotá's 

Secretary of the Environment. Based on the results of validation, the instrument was adjusted and 

an on-line version of the questionnaire was sent to representatives (i.e., general managers, 

environmental managers, and environmental assistants) from firms participating in the first two 

levels of the Secretary’s four-level, two-year support program. Firms belonging to this extension 

program were selected in order to ensure that somehow they were taking action in addressing 

environmental issues by gradually displaying a set of substantial actions. Data were analyzed 

following this sequence:  a characterization of the sample, an exploratory principal component 

analysis (EPCA) of items, confirmatory factor analysis (CFA), and structural-equation modeling 

(SEM). 

 

189 out of 360 questionnaires were returned, which means a 51% of response rate. It was 

considered as necessary to carry out procedures to verify the quality of data since the survey was 

applied to a pre-recruited non-probabilistic panel (Couper, 2000). I followed the most relevant 

issues and procedures associated with web-based studies in particular: diversity of responders, 

seriousness of responses (i.e., repeatedly endorsing items regardless of content, or 

acquiescence), and repeated responders. (Sax et al., 2003; Gosling et al., 2004). After these 

procedures, 22 questionnaires were regarded as invalid.  

 

Since an interval of six months comprised in data collection, nonresponse bias (Armstrong and 

Overton, 1977) was tested by comparing respondents who responded readily to the survey with 

those who responded after a first and a second follow-up steps. Comparisons of survey results 

revealed no statistically significant differences between the three groups at the level of 

demographic variables. 38 questionnaires were excluded because they came from firms with ten or 

less employees, since environmental awareness or eco-literacy are low in most micro-enterprise 

owners, financial and human resources are limited, and hence, voluntary action is unlikely (Mir and 

Feitelson, 2007). Thus, 129 cases were retained in the definitive sample for subsequent analysis. 

 



Of these 129 cases, 100 firms (77.5%) belong to industrial manufacturing activities, and 29 firms 

(22.5%) to service, commercial and other activities (including health services, waste management, 

and logistic activities). In terms of size, 55 firms (42.6%) employ between 11 and 50 employees, 48 

(37.2%) between 51 and 200, and 26 (20.2%) employ more than 200 employees. 

 

The scale items were measured using Likert scales and the validity of the instruments was 

evaluated through EPCA with varimax rotation; the usual tests  were performed and reliability 

estimates were calculated (Hair et al., 2009). All Loadings of items were equal or above to 0.685. 

Construct measurement is presented as follows: 

 

Environmental Performance. Four items adapted from Karagozoglu and Lindell (2000) assess 

relative environmental performance, compared with competitors’, through a seven-point Likert 

scale (“1 = we are far behind” to “7 = we have a very large advantage”). The analysis showed that 

three of them formed one factor (Cronbach’s alpha = 0.868). 

 

Proactive Environmental Practices. Seventeen items, several drawing from Aragón-Correa (1998), 

Christmann (2000), Chan (2005), and Aragón-Correa et al. (2008) assess the degree of adoption 

of proactive environmental practices using a five-point Likert scale (“1 = we have not considered 

this issue at all” to “5 = we are leaders in this practice in our sector”). Ten of these items are 

retained in three factors―labeled as “Innovative Practices”, “Environmental Management Systems 

Practices”, and “Good Housekeeping Practices” (Cronbach’s alpha = 0.763, 0.804, and 0.764, 

respectively).  

 

Shared Vision. Three items adapted from Aragón-Correa et al. (2008) assess the extent of 

responders’ agreement through a seven-point Likert scale (“1 = completely disagree” to “7 = 

completely agree”). They formed one factor with a Cronbach’s alpha of 0.582, below the 0.6 

threshold value, which led me to drop the whole factor from subsequent analyses. Hence, 

hypothesis 3 was not tested.  

 

Continuous Improvement. Four items, drawn from Sharma and Vredenburg (1998), assess the 

degree of each each responder’s agreement using a seven-point Likert scale, (“1 = completely 

disagree” to “7 = completely agree”). Only three of them form one factor (Cronbach’s alpha = 

0.807).  



 

Stakeholder Management. Adopted in part from Aragón-Correa et al. (2008), ten items assess 

separately―in two complementary statements―the attention given by each firm to different types 

of stakeholders, as well as the influence that pressure from each stakeholder has on the firm’s 

environmental management decisions. Measures consist of a five-point Likert scale (“1 = none” to 

“5 = great attention” or “5 = very strong influence”). The combined measure results from multiplying 

the scores assigned to importance and attention. Only six of these items were retained in two 

factors (Cronbach’s alpha = 0.830 and 0.849, respectively). 

 

IS/IT Capabilities: Eleven items adopted in part from Ravinchandran and Lertwongsatien (2005) 

assess the extent of use of IS/IT to several functions and activities using a five-point Likert scale (1 

= “none” to “5 = very much”). Only eight items were retained and distributed in two factors, which 

were labeled as “IS/IT support to general functional activities” and “support of IS/IT support to 

environmental management” (Cronbach’s alpha = 0.892 and  0.775, respectively). 

 

Organizational Resources: Seven items, including several from Chan (2005) assess the availability 

of resources in the firm using a seven-point Likert scale (1 = “scarce” to “7 = very abundant”). Only 

six items were retained constituting one single factor (Cronbach’s alpha = 0.902). 

 

IS/IT Resources: Seven items were adapted from Byrd (2000) and Ravinchandran and 

Lertwongsatien (2005) to assess the degree of each responder’s agreement using a seven-point 

Likert scale, (“1 = completely disagree” to “7 = completely agree”). They form one single factor 

(Cronbach’s alpha = 0.895). 

 

Firm Size: The number of employees was used as a measure for firm size. However, in the 

structural-equation modeling I considered the natural logarithm as a control variable. 

 

Sector: A dummy variable was also used as a control variable to measure industrial sector in two 

main categories: 0 = services and other activities, and 1 = manufacturing activities.  

 

Results 

After performing EPCA, confirmatory factor analysis (CFA) was used to assess the validity of the fit 

of data to the hypothesized measurement model. The procedure of treating ordinal variables with 

five or more categories as continuous variables was followed because it has been evidenced that 



this will not result in much practical impact on results (Johnson and Creech, 1983). The tests of 

hypotheses for univariate and multivariate normal distribution of the data were rejected. As a 

consequence, I performed parameter estimation to assess the measurement model with Robust 

Maximum Likelihood (RML) method (Jöreskog et al., 2001).  

 

Standardized item-factor loadings retained with CFA are all greater than or equal to 0.6 (Hair et al., 

2009) and the Average Variance Extracted (AVE) was calculated for all the constructs. For the 

construct of innovative practices, the AVE is equal to 0.451. However, given the theoretical 

grounding of this factor and its relevance for the study findings, I decided not to exclude it from the 

final SEM model in spite of its particular value for the AVE. Furthermore, the error variance for the 

variable SM6 was not significant in the model, which suggests specification errors (Bagozzi and Yi, 

1988). Consequently, I dropped the measurement corresponding to the non-significant error, thus 

reducing this factor to one variable and meaning that the whole factor is also excluded from the 

model. In order to improve model fit and obtaining acceptable values for standardized residuals, 

the items OR3, OR6, ISTR3, ISTR6, SM4 and ISTC1 were also dropped. After that, final fit 

statistics for the measurement model show as acceptable (χ2 = 565.005, df = 482, p = 0.119, 

RMSEA = 0.0244, NFI = .912, CFI = .993, IFI = .993). 

 

Table 1 provides the means, standard deviations, reliability coefficients, and correlations among 

the variables after CFA. 

 

Table 1. Descriptive statistics and intercorrelations 

 Mean s.d. 1 2 3 4 5 6 7 8 9 10 11 12 

1. Size (Lnemp) 4.389 1.263 -                       

2. Sector    .780     - -.255
**
 -                     

3. Organizational 
Resources 

4.773 1.133 .293
** 

-.141 .869                    

4. IS/IT Resources 4.921 1.355 .343
**
 -.180

* 
.520

**
  .860                 

5. Continuous 
Improvement 

5.568 1.069 .228
**
 -.189

* 
.407

** 
.510

**
  .807               

6. Stakeholder 
Management 

15.661 5.038 .083 -.220
* 

.389
** 

.340
** 

.313
**
  .804             

7. IS/IT Support to 
General Functional 
Activities 

3.620 .868 .200
* 

-.054
 

.326
** 

.372
** 

.086
 

.228
**
  .867           

8. IS/IT Support to 
Environmental 
Management 

3.543 .966 .028 -.092
 

.218
* 

.353
** 

.210
* 

.273
** 

.541
**
  .799         

9. Good 
Housekeeping 
Practices 

3.752 .563 .042
 

-.062
 

.349
** 

.256
**
 .411

** 
.234

** 
.032

 
.063 .764        

10. Innovative 
Practices 

3.043 .744 -.056 -.138 .391
**
 .288

**
 .248

**
 .300

**
 .171 .223

*
 .411

**
  .763     



11. Environmental 
Management 
Systems Practices 

2.871 .900 .230
**
 -.250

**
 .372

**
 .365

**
 .323

**
 .430

**
 .236

**
 .270

**
 .236

**
 .469

**
 .804    

12. Environmental 
Performance 

4.341 1.116 .054 -.258
** 

.371
** 

.247
** 

.358
** 

.376
** 

.214
* 

.273
** 

.376
**
 .413

**
 .331

**
  .868 

Correlations are obtained from summated scales. Scale reliabilities (Cronbach's alpha) are on the diagonal in boldface. 
*p < 0.05; **p < 0.01. 

 

Final results of structural model are displayed in Figure 1 showing the estimated parameters for the 

relationships between the constructs. The hypothesized model provided an acceptable fit to the 

data (χ2 = 646.859, df = 558, p = 0.005, RMSEA = 0.0353, CFI = 0.984; IFI = 0.984). Fit indices 

are acceptable considering the number of observations per group and the number of observed 

variables in the study. In particular, under these conditions, it is expected to find significant p-

values for the Chi-square statistic even with good fit (Hair et al., 2009). 

 

 

Figure 1. Structural model  
†
p<0.1, *p<0.05, **p<0.01, ***p<0.001. Variables = SIZE: ln (employees); SECTOR: Industrial Sector; ORGRES: Organizational 

Resources; ISTRES: IS/IT Resources; CONIMP: Continuous Improvement; STKMGT: Stakeholder Management; SUPFAC: IS/IT 
Support to General Functional Activities; SUPEMA: IS/IT Support to Environmental Management; GOHPRA: Good Housekeeping 
Practices; INNPRA: Innovative Practices; EMSPRA: Environmental Management Systems Practices; ENVPER: Environmental 
Performance. Errors for observed variables are not shown, but all are significant at the 0.05 level or less. 

 

The statistically significant parameters reveal that Organizational Resources influences only the 

development of a capability of Stakeholder Management. Thus, hypothesis 1 is partially supported. 

On the other hand, IS/IT Resources have a positive effect on all the firm capabilities, which allows 

hypothesis 2 to be fully supported. 

 



Hypothesis 4 is partially supported because the capability of continuous improvement has a 

statistically significant association to both good housekeeping and innovative practices. Hypothesis 

5 is fully supported due to the positive and significant relationships between stakeholder 

management and each of the three strategic environmental practices. The only valid relationship 

found between IS/IT capabilities and strategic environmental practices is the IS/IT support to 

environmental management with the practices to environmental management systems. Therefore, 

hypothesis 6 is partially confirmed. 

 

Hypothesis 7 is confirmed due the positive and significant effect of innovative practices on 

environmental management systems practices. Only good housekeeping and innovative practices 

exert a positive and significant influence on corporate environmental performance. Hence, 

hypothesis 8 is partially supported. Finally, size exhibits a positive and significant association to 

environmental management practices, whereas there is a negative and significant influence on 

innovative practices. Industry sector only has a negative and significant association to 

environmental performance. 

 

Discussion, conclusions and implications for future research 

Results evidenced the strategic role for organizational and IS/IT resources. For the former, 

resources such as quality control systems, technological resources, physical resources and firm´s 

reputation are an antecedent for the development of only a capability of stakeholder management, 

which gives partial evidence for this type of resources. This is in line with findings of Chan (2005) 

and confirms the perspective of Amit and Schoemaker (1993). For the latter, the availability, 

combination and deployment of IS/IT resources, in terms of skills of IS/IT staff, modularity of 

applications, and technological infrastructure in general have a strong influence in the development 

of capabilities as assert Ravinchandran and Lertwongsatien (2005). 

 

Based on the above, there has been found evidence of resources in the adoption of environmental 

strategies–through the development of capabilities–and in the subsequent environmental 

performance (Judge and Douglas, 1998). It confirms previous findings of IS/IT literature about the 

strategic role of IS/IT resources, their leverage and interaction with other pre-existent critical 

resources and skills (Bharadwaj, 2000; Wade and Hulland, 2004; Bhatt and Grover, 2005). 

 

For the case of firm capabilities, as predicted the NRBV literature (Hart, 1995; Hart and Dowell, 

2011), there is strong evidence about the association of the capability of continuous improvement 

with the development of good housekeeping practices and innovative practices (i.e., input 



substitution, product re-design, and process modification). It is found evidence for a capability for 

stakeholder management, showing that the importance and attention paid to primary stakeholders 

(Clarkson, 1995)–employees, owners, shareholders and suppliers–will increase the development 

of all the strategic environmental practices characterized in this study. It reinforces the claim of 

previous literature about the importance that managers give to different stakeholder groups to the 

development of proactive environmental practices (Sharma and Vredenburg, 1998; Henriques and 

Sadorsky, 1999; Buysse and Verbeke, 2003; Aragón-Correa et al., 2008). 

 

This work explores the relationship between IS/IT capabilities and the adoption of proactive 

environmental practices as a contribution. In particular, there is only evidence about the IS/IT 

support to environmental management activities and EMS practices. Even though, it confirms the 

support of IS/IT for the reduction of environmental impact (Watson et al., 2008), this is addressed 

to the Type 1 prevent and control strategies (Jenkin et al., 2011a) in terms of indirect support for 

sharing environmental knowledge (regulation) and collecting feedback. It is worth highlighting the 

relationship between IS/IT resources and innovative practices, mediated by the development of a 

continuous improvement capability. For this case, innovative practices, which have higher 

probability to conduct to “complete offsets” (Popp, 2005), depend ultimately on IS/IT resources. 

The absence of additional supported influences of IS/IT capabilities on proactive environmental 

practices may be due to the lack of awareness and knowledge by firms about “the substantial 

influence of [IS/IT] on the organization’s environmental footprint” and “…how [IS/IT] can be 

integrated into their environmental programs”(Jenkin et al., 2011a).  

 

The association between innovative and environmental management systems practices found in 

this study supports the argument in which firms that already achieved environmental innovations 

have the enough capabilities to overcome management barriers (Ziegler and Seijas Nogareda, 

2009). In other words, there are capabilities captured by innovative practices that allow the 

adoption of managerial practices such as environmental audits, handbooks of procedures and 

insurance plans against environmental risks.  

 

The role of proactive environmental practices accounts for the relationship between resources and 

capabilities with environmental performance as previous studies found (Russo and Fouts, 1997; 

Chan, 2005). Firms studied in this work exhibit a better environmental performance derived from 

innovative practices, which imply transformational changes in processes and business practices. It 

is observed from the results that there is an improved environmental performance based on an 



environmental transformation of the operations system (González-Benito and González-Benito, 

2005). 

 

In regards to firm size as control variable, results show that smaller firms tend to adopt innovative 

practices. This may be explained by the flexibility, adaptability, orientation for innovativeness and 

shorter lines of communication as proper characteristics of SME that allow environmental 

proactivity (Aragón-Correa et al., 2008; Clemens et al., 2008), which has been shown in the case 

of small firms in Colombia (DAMA-CINSET, 1996). However, findings indicate that smaller firms 

seem to be reluctant for the adoption of EMS practices because they do not perceive standards 

strategically, and they are specific-customized whereas standards are generic (Gesternfeld and 

Roberts, 2000). In other words, the lack of formalization does not allow the adoption of practices of 

environmental management systems in small firms. In the light of the validation of hypothesis 7, 

these particular findings show that the adoption of EMS practices has innovative practices as an 

antecedent, but at the same time require formalization and standards, which is characteristic of 

larger firms.  

 

With respect to industry sector, results show that in Colombian context, firms belonging to services 

and other activities exhibit a better environmental performance than manufacturing firms. It 

supports the conception of manufacturing firms–leather-tanning, non-ferrous metals, wood 

products, chemical substances, non-metallic products, food, iron and steel, paper and printing –as 

firms with “high environmental significance”(DAMA-CINSET, 1996; Sabogal, 2005). 

 

Limitations of this research rely on the limited sample size that could provide a better analysis by 

comparing sub-models using industrial sectors as criteria. Further complementary measures are 

necessary in order to make the constructs more robust. Shared Vision construct deserves especial 

attention given its low reliability obtained requiring additional research to understand better its 

measurement. In order to have a whole validation of NRBV, it is important to explore dimensions of 

competitive advantage and their relationship with the adoption of proactive environmental 

practices. 

 

For practitioners and policy makers, this article suggests that Colombian firms not only may exhibit 

differentiated degrees of proactivity in their organizational responses to stakeholder pressures for 

improved environmental performance (Moreno-Mantilla and Reyes-Rodríguez, 2010), but that they 

also may be aware of the importance of information management. There is a call for the 

environmental authority in Bogotá to offer training programs and incentives about the importance of 



information management and their associate mechanisms and technologies. Consequently, 

resource use, materials and energy could be tracked, and environmental regulations could be 

monitored. It is necessary to highlight the support of IS/IT in the achievement of environmentally-

friendly operations by undertaking substantial changes in products and processes counting with 

the perceptions and perspectives of different stakeholders. 
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