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Abstract 

Purpose: This study conducts a comparative analysis of the impact of sustainable 

development approaches on the organizational performance of Small and Medium-sized 

Enterprises (SMEs) in Colombia, segmented by sector, size, and age. Methodology: The 

research employed a descriptive and quantitative evaluation based on primary data from a 

survey of 4,600 SMEs across five regions of Colombia. Furthermore, a Neural Network 

model was utilized to explain how the importance of specific characteristics (behavior, 

attitude, and knowledge) related to sustainability varies in relation to organizational 

performance depending on the company's sector, size, and age. Findings: The main 

findings reveal significant differences in attitude, behavior, and knowledge regarding the 

barriers and benefits of implementing environmental strategies aligned with SDG 12 

("Responsible Consumption and Production"). While some SMEs are achieving a 

considerable level of corporate sustainability, others remain in the nascent stages of this 

journey. This result suggests that there is substantial room for Colombian SMEs to enhance 

the integration of sustainable practices into their business operations. Originality: This 

study provides a valuable large-scale comparative view of SDG implementation within the 

Colombian SME context, offering a robust empirical basis for future research and 

strategies aimed at fostering sustainability and the circular economy in the region. 
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Introduction 

Small and Medium-sized Enterprises (SMEs) are widely recognized as the backbone of national 

economies, playing a crucial role in producing goods and services, creating employment, and 

reducing income inequality (Olah et al., 2019). In the Ibero-American context, and specifically in 

Colombia, SMEs are fundamental to economic and socioeconomic development (Restrepo-Morales 

et al., 2019; Chege & Wang, 2020). In an era of globalization and accelerated change, all companies, 

regardless of size or industry, must adopt effective business strategies to remain competitive 

(Borocki et al., 2019). Factors such as increasing interconnectedness, open innovation, mass 

customization, and fluctuating tax policies shape a dynamic global landscape that affects all sectors 

(Androniceanu et al., 2019). For Colombian SMEs, this environment presents a unique set of 

challenges and opportunities that demand strategic adaptation (Mazo et al., 2020; Arboleda et al., 

2020; Franco & Londoño, 2022). 

Furthermore, the growing emphasis on corporate social responsibility (CSR) and sustainability has 

compelled SMEs to integrate these principles into their core operations and strategies (Sroka & 

Vveinhardt, 2018; Groucutt et al., 2018). This imperative represents both a challenge and a 

significant opportunity for differentiation and value creation (Sánchez et al., 2022). The 

performance and contribution of SMEs vary depending on numerous economic, cultural, and 

environmental factors, justifying the need for continuous investigation (Sinicáková et al., 2017; 

Ivanová & Čepel, 2018). 

At a global level, SMEs are fundamental to advancing the Sustainable Development Goals (SDGs) 

proposed by the United Nations (UN, 2015; Caldera et al., 2018). The SDGs that are particularly 

relevant for SMEs include SDG 8 (Decent Work and Economic Growth), SDG 9 (Industry, 

Innovation, and Infrastructure), and SDG 12 (Responsible Consumption and Production) (Martínez 

& Poveda, 2021). However, adopting these sustainable goals and participating in a circular economy 

poses considerable challenges for both policymakers and entrepreneurs (Guzmán et al., 2021; 

Howard et al., 2022). 

This study examines the extent to which SMEs in Colombia integrate the principles of 

environmental sustainability into their operations. It does so through an analysis of three latent 

variables: behavior, attitude, and knowledge. The results provide a crucial starting point for a more 

comprehensive cross-border assessment in the Ibero-American context. The document is structured 

as follows: a review of the literature, a detailed methodology, a presentation and discussion of the 

results, and finally, the conclusions of the study. 

2. Literature Review 

2.1. Importance of SMEs 

Since the 1980s, the role of SMEs as engines of economic growth and job creation has become 

particularly pronounced in Latin America. According to the guidelines of the Andean Community 

(CAN), to which Colombia belongs, SMEs are defined as having up to 200 employees and annual 

sales or total assets of less than $5 million (Andean Community, 2009). SMEs are the cornerstone 

of the economy due to their widespread presence across all sectors (Velinov & Ponomarev, 2016; 

Ali et al., 2022). Their value has grown sustainably, and they are now considered powerful engines 

of global economic development (Bădulescu, 2010; Karpak & Topcu, 2010; Meyer & De Jongh, 

2018; Androniceanu, 2019). 

In Colombia, SMEs account for a significant proportion of businesses and are the largest generators 

of employment (Duran & Mancha-Navarro, 2020), which not only stimulates the economy but also 

helps reduce income inequality (Parra et al., 2021). This importance is attributed to their inherent 

dynamism, capacity for innovation, and efficiency. Their smaller size allows for more agile 

decision-making compared to large corporations (Mehdi & Singh, 2023). Consequently, many 
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SMEs view internationalization and inter-firm cooperation as key strategies for survival and growth 

in competitive markets (Massaro et al., 2017; Gallegos, 2022). In the Colombian context, 

collaboration and the adoption of environmental strategies can provide SMEs with access to new 

markets, technologies, and competencies, thus mitigating some of the challenges they face (Kolbe 

et al., 2022). 

2.2. Context of SME Sustainability in Colombia 

The sustainability of SMEs in Colombia has become an increasingly critical topic. The adoption of 

sustainable practices is now necessary to ensure long-term competitiveness and survival (Fals-

Borda, 2017). Seminal work have long argued that sustainable firms can achieve competitive 

advantages through cost reduction, improved operational efficiency, and access to new markets 

(Porter & Van der Linde, 1995), as well as enhancing corporate image and customer relationships 

(Hart, 1995). 

Recent studies corroborate these arguments for Colombian and similar contexts. For instance, 

López-Gamero et al. (2011) found that Spanish SMEs adopting sustainable practices experienced 

significant improvements in operational efficiency. Similarly, Becerra & Contín-Pilart (2017) 

concluded that implementing sustainable practices in Colombian SMEs can increase productivity 

and competitiveness. 

The adoption of these practices is influenced by several factors. Environmental awareness of 

entrepreneurs is a key driver in decision-making (Bernal et al., 2019). Additionally, the availability 

of financial resources (Mendoza et al., 2018) and appropriate staff training (Vallejo-Ángel et al., 

2017) are crucial for implementing sustainable transformations. However, significant obstacles 

remain, including a lack of awareness of the benefits (Álvarez-Castaño et al., 2016), a lack of 

financial and technological resources (González-Benito et al., 2019), and a lack of specific 

knowledge and skills (Becerra & Contín-Pilart, 2017). 

2.3. Role of Eco-Innovation 

Eco-innovation is key to the future of the Ibero-American region and is central to Andean 

Community policy. Colombia's economic prosperity is intrinsically linked to its natural 

environment, and the global demand for renewable energy and resource-efficient solutions will be 

a source of future jobs and economic growth (Zimmermanová et al., 2018). Eco-innovation is a 

powerful tool that combines a reduced environmental impact with positive economic and social 

outcomes (Mikiashvili & Lobzhanidze, 2017), highlighting the contribution SMEs can make to 

sustainable development (Lesáková, 2019). 

While Colombia does not have a specific ranking like the European Eco-Innovation Scoreboard, the 

need for eco-innovation is equally relevant. Colombian SMEs are in a unique position to drive 

innovation in this area by leveraging government incentives designed to stimulate demand for eco-

innovative products and services. Collaboration with research centers, technology parks, and 

educational initiatives is fundamental to fostering a sustainable and competitive future for 

Colombian SMEs (Urbaniec & Gerstlberger, 2011; Ferenc et al., 2017). The Colombian government 

has recognized this need and has developed incentives, including favorable funding policies and tax 

breaks, to promote and support sustainable growth and create a culture of eco-innovation across the 

country. 

3. Methodology 

To evaluate the implementation of environmental strategies and their impact on the organizational 

performance of SMEs in Colombia, the methodological phases outlined in Table 1 were followed. 

Table 1.  Methodological phases applied in this study. 

Population SMEs in different industrial sectors in Colombia. 

Sample 4600 SMEs surveyed by FaedPyme (2022). 

Data 

collection 

The data collection tool was an online questionnaire. Entrepreneurs rated 

their agreement or disagreement with each statement on a 5-point Likert 
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instrument scale (1 = not important at all to 5 = very important). Questions 

characterizing the sample of SMEs by size, age and sector were also 

included. 

Distribution 

and 

collection 

of data 

The questionnaires were distributed by email or in person, as needed. The 

collected data was anonymized and stored securely. 

Data 

analysis  

Statistical analysis techniques, including descriptive analysis and 

hypothesis testing, were used to interpret the data. A neural network was 

also used to look for patterns and trends that indicate possible connections 

between the answers and the characteristics of the companies 

Source: Authors. 

Based on the study's objective, the following hypotheses were proposed: 

• Hypothesis 1 (H1): The integration of environmental criteria in business operations 

(behavior) is positively associated with organizational performance. 

• Hypothesis 2 (H2): SMEs that recognize the benefits of sustainability (attitude) are more 

likely to exhibit higher organizational performance. 

• Hypothesis 3 (H3): SMEs with a high level of knowledge regarding sustainability barriers 

(knowledge) are less likely to exhibit higher organizational performance. 

To measure the three latent variables, a set of observable variables was constructed for each, as 

shown in Table 2. 

Table 2.  Schematic of the latent variables of the study. 

Variable 

name 

Latent variable 1: Behaviour 

P016_SQ001 Environmental criteria in the selection of suppliers 

P016_SQ002 Environmental criteria in the management of plastic packaging and 

derivatives 

P016_SQ003 Environmental criteria in process design 

P016_SQ004 Environmental criteria for energy management 

P016_SQ005 Environmental criteria in water management 

P016_SQ006 Environmental criteria in waste management 

P016_SQ007 Environmental certifications (e.g., ISO14001 / EMAS) 

 Latent variable 2: Attitude 

P017_SQ001 Sustainability increases employee motivation 

P017_SQ002 Sustainability in the company generates advantages over the 

competition 

P017_SQ003 Adopting sustainable policies improves the image and reputation of 

the company 

P017_SQ004 Sustainability increases the profitability of the company 

P017_SQ005 Sustainability increases the degree of satisfaction of our customers 

 Latent variable 3: Knowledge 

P018_SQ001 Implementing sustainable development is too costly for the company 

P018_SQ002 We don't have enough time to worry about social and environmental 

issues 

P018_SQ003 The development of sustainability actions can cause us a loss of 

competitiveness 

P018_SQ004 There are difficulties in financing projects related to sustainability 

P018_SQ005 Lack of environmental training of company personnel 

P018_SQ006 Environmental regulations are complex to apply 
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Source: Authors. 

Organizational performance was measured across four dimensions: financial performance, 

operational efficiency, employee performance, and customer satisfaction. Each dimension was 

assessed using four associated variables, detailed in Table 3. 

Table 3.  Organizational Performance Measurement Variables. 

Organizational Performance 

 

 

 

Financial 

Performance 

 

Revenue Growth Assesses the rate at which the organization's 

revenue has increased over a specific period. 

Profitability At the organization's ability to generate profits from 

its operations.  

Return on 

Investment (ROI) 

Evaluates the efficiency of an investment or 

compare the efficiency of several different 

investments. 

Market Share Analyzes the portion of a market controlled by a 

particular product or company. 

 

 

 

Operational 

Efficiency 

 

Process Efficiency Assesses the effectiveness of the organization's 

operational processes. 

Cost Efficiency Examine how well the organization minimizes costs 

in its operations. 

Resource 

Utilization   

Measures how efficiently the organization utilizes 

its resources. 

Supply Chain 

Efficiency   

Evaluates the effectiveness of the organization's 

supply chain operations. 

 

 

Employee 

Performance 

Employee 

Productivity   

At the output of each employee relative to the input. 

Employee 

Satisfaction   

Evaluates the degree to which employees are 

content with their work environment and role. 

Employee 

Retention   

Measures the organization's ability to retain its 

employees over time. 

Employee 

Engagement  

Examine the emotional commitment the employee 

has to the organization and its goals. 

 

Customer 

Satisfaction 

Customer 

Retention   

At the organization's ability to retain its customers 

over time. 

Customer 

Satisfaction 

Rating   

Assesses the degree to which customers are satisfied 

with the organization's products or services. 

Customer Loyalty   Examine the likelihood that existing customers will 

continue to do business with the organization. 

Net Promoter 

Score (NPS)   

Measures customer experience and predicts 

business growth. 

Source: Authors. 

4. Results 

4.1. Environmental Practices 

The importance and implementation of environmental criteria are depicted in Figure 1. Overall, 

supplier selection and plastic packaging management are not practiced by approximately one-third 

of SMEs (31% and 29%, respectively), suggesting these are lower-priority criteria. Conversely, 

waste management and water management are considered the most important criteria (36% and 

32%, respectively), indicating a greater focus in these areas. Notably, obtaining environmental 

certifications (e.g., ISO14001/EMAS) was the least applied criterion, with 48% of respondents 

indicating it was "not done" and rating it as the least important. This may suggest that while 

certifications have marketing value, they are not perceived as a key operational priority. 
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Figure 1. Degree of Use and Importance of Environmental Criteria 

 

Source: Authors 

Table 4 details the importance of these criteria segmented by SME size, age, and sector. Medium-

sized companies assign greater importance to environmental criteria, particularly waste/water 

management and certifications. As companies mature, their emphasis on environmental criteria also 

increases, with waste management showing the largest difference. By sector, industrial firms place 

the highest value on environmental criteria, especially waste and water management, whereas the 

service sector shows lower perceived relevance for certifications. 

Table 4.  Degree of importance of environmental criteria 

Degree of 

importanc

e of 

environm

ental 

criteria 

1. Size 2. Age 3. Sector 

Criterial Mic

ro 

Sm

all 

Medi

um 

Si

g. 

You

ng 

Mat

ure 

Si

g. 

Indus

try 

Constru

ction 

Comm

erce 

Servi

ces 

Si

g. 

Selection 

of 

suppliers 

3,5

8 

3,4

9 

3,96 **

* 

3,64 3,65 - 3,72 3,7 3,65 3,34 ** 

Managem

ent of 

plastic 

packagin

g and 

derivative

s 

3,7

2 

3,5

8 

4 **

* 

3,75 3,75 ** 3,89 3,78 3,87 3,35 **

* 

Process 

design  

3,6

4 

3,5

2 

3,93 **

* 

3,67 3,68 - 3,78 3,74 3,85 3,24 **

* 

31%

29%

28%

28%

26%

21%

48%

43%

42%

46%

46%

42%

42%

31%

26%

29%

26%

27%

32%

36%

21%

0% 10% 20% 30% 40% 50% 60%

Selection of suppliers

management of plastic packaging and

derivatives

Process design]

Energy management

Water management

Environmental criteria in waste management

Environmental certifications (e.g. ISO14001 /

EMAS)]

Ambiental Criterials

Very Important Valuation Not Done
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Energy 

managem

ent  

3,6

2 

3,5

3 

3,94 **

* 

3,64 3,69 * 3,64 3,69 3,78 3,31 **

* 

Water 

managem

ent 

3,8

4 

3,6

7 

4,12 **

* 

3,83 3,88 ** 3,97 3,87 3,93 3,54 ** 

Environm

ental 

criteria in 

waste 

managem

ent  

3,8

9 

3,8

7 

4,18 **

* 

3,89 4,04 **

* 

4 4,01 4,07 3,64 **

* 

Environm

ental 

certificati

ons- 

ISO1400

1 / 

EMAS- 

3,4

2 

3,4

8 

4,1 **

* 

3,59 3,68 - 3,74 3,7 3,66 3,17 **

* 

On a scale from 1 = Not at all important to 5 = Very important. 

Statistically significant differences: (*): p<0.1; (**): p<0.05; (***): p<0.01; - not significant. 

Source: Authors. 

 

4.2. Benefits Derived from Sustainability 

Figure 2 illustrates the perceived benefits of adopting sustainability measures. All criteria scored 

above 3.5, indicating a strong consensus on the strategic value of sustainable policies. Improving 

the company's image and reputation received the highest score (4.26), supporting the idea that 

sustainability is a powerful public relations tool. Gaining competitive advantages (4.13) and 

enhancing customer satisfaction (4.11) were also highly rated. While increasing employee 

motivation (3.96) and profitability (3.99) were rated slightly lower, they still received high scores. 

Figure 2.  Assessing the benefits derived from sustainability. 

 
 

Source: Authors. 

 

Table 5 shows that medium-sized and mature companies tend to recognize these benefits more 

strongly than their smaller and younger counterparts. Across sectors, firms in industry, construction, 

3.96

4.13

4.26

3.99

4.11

3.80 3.85 3.90 3.95 4.00 4.05 4.10 4.15 4.20 4.25 4.30

Sustainability increases employee motivation

Sustainability in the company generates advantages

over the competition

Adopting sustainable policies improves the image

and reputation of the company

Sustainability increases the profitability of the

company

Sustainability increases the degree of satisfaction

of our customers

Valuation
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and commerce assigned greater importance to sustainability's advantages compared to service-

sector firms 

 

Table 5.  Degree of agreement with the benefits derived from sustainability. 

The 

sustaina

bility of 

the SME 

Size Age Sector 

Mic

ro 

Sm

all 

Medi

um 

Si

g. 

You

ng 

Mat

ure 

Si

g. 

Indus

try 

Constru

ction 

Comm

erce 

Servi

ces 

Si

g. 

Increasin

g 

employe

e 

motivati

on 

3,9

1 

3,8

7 

4,21 **

* 

3,91 4,03 **

* 

4 4,02 4,09 3,71 **

* 

Generati

ng 

advantag

es over 

the 

competit

ion 

4,0

8 

4,0

4 

4,39 **

* 

4,07 4,21 **

* 

4,2 4,15 4,26 3,92 **

* 

Improve

s the 

image 

and 

reputatio

n of the 

company 

4,2

3 

4,1

7 

4,45 **

* 

4,21 4,33 **

* 

4,31 4,27 4,4 4,06 **

* 

Increasin

g the 

profitabi

lity  

3,9

5 

3,9

1 

4,25 **

* 

3,97 4,03 **

* 

4,11 4,01 4,11 3,68 **

* 

Increase 

Custome

r 

satisfacti

on 

4,0

9 

4,0

2 

4,32 **

* 

4,08 4,17 ** 4,17 4,12 4,24 3,94 ** 

On a scale from 1 = Not at all important to 5 = Very important. 

Statistically significant differences: (*): p<0.1; (**): p<0.05; (***): p<0.01; - not significant. 

• Source: Authors. 

4.3. Barriers to Sustainability 

Figure 3 analyzes the perceived barriers to implementing sustainability. The cost of implementation 

("is too expensive") was seen as the biggest hurdle, with a mean rating of 3.39. In contrast, lack of 

time (2.66) and potential loss of competitiveness (2.59) were considered the least significant 

obstacles. Difficulties in financing projects, lack of environmental training, and the complexity of 

regulations were perceived as moderately significant barriers. 
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Figure 3.  Degree of agreement with barriers to achieving sustainability. 

 

Source: Authors. 

Table 6 shows that micro-enterprises perceive greater obstacles, particularly related to cost, 

financing, and lack of training. Young companies also reported greater difficulties with lack of time 

and financing compared to mature firms. By sector, construction companies perceived 

implementation as more expensive, while service companies were more concerned about the lack 

of training and regulatory complexity. 

Table 6.  Degree of agreement with the barriers to achieving SME sustainability 

Barriers to 

sustainabil

ity 

Size Age Sector 

Mic

ro 

Sm

all 

Medi

um 

Si

g. 

You

ng 

Mat

ure 

Si

g. 

Indus

try 

Constru

ction 

Comm

erce 

Servi

ces 

Si

g. 

Implement

ing 

sustainabl

e 

developm

ent is too 

costly for 

the 

company 

3,4

2 

3,3

9 

3,33 - 3,42 3,35 - 3,38 3,47 3,25 3,38 ** 

We don't 

have 

enough 

time to 

worry 

about 

social and 

environme

ntal issues 

2,6

8 

2,6

3 

2,64 **

* 

2,69 2,61 ** 2,62 2,69 2,41 2,7 **

* 

The 

developm

ent of 

sustainabil

ity actions 

can cause 

us a loss of 

2,5

5 

2,6

1 

2,68 **

* 

2,63 2,53 - 2,78 2,57 2,53 2,55 * 

3.39

2.66

2.59

3.34

3.31

3.21

1.23

1.35

1.36

1.32

1.33

1.30

0.00 1.00 2.00 3.00 4.00
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Environmental regulations…

Valuation Barriers
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competitiv

eness 

There are 

difficulties 

in 

financing 

projects 

related to 

sustainabil

ity  

3,4

8 

3,3

2 

3,02 **

* 

3,39 3,27 ** 3,28 3,38 3,25 3,37 - 

Lack of 

environme

ntal 

training of 

company 

personnel 

3,3

6 

3,2

8 

3,25 **

* 

3,32 3,29 - 3,28 3,34 3,15 3,42 - 

Environm

ental 

regulation

s are 

complex 

to apply 

3,2

8 

3,2 3,03 **

* 

3,22 3,2 - 3,27 3,24 3,11 3,3 - 

On a scale from 1 = Not at all important to 5 = Very important. 

Statistically significant differences: (*): p<0.1; (**): p<0.05; (***): p<0.01; - not significant. 

Source: Author’s elaboration. 

4.4. Correlation Between Study Variables 

Descriptive statistics (Table 7) show that the 'Attitude' variable had the highest mean (4.15), while 

'Knowledge' of barriers had the lowest (3.08). 

Table 7.  Descriptive statistics of the results. 

 Average Stand. 

deviation 

N 

Behaviour 3,6811 1,12719 3233 

Attitude 4,1478 ,87941 3233 

Knowledge 3,0769 ,96682 3233 

Organizational_Performa

nce 

3,9889 ,72442 3233 

Source: Author’s elaboration. 

Correlation analysis (Table 8) tested the study's hypotheses. 

• H1: A moderately positive and highly significant correlation was found between Behavior 

and Organizational Performance (r = 0.338, p < 0.001), supporting Hypothesis 1. 

• H2: A moderately positive and highly significant correlation was found between Attitude 

and Organizational Performance (r = 0.326, p < 0.001), supporting Hypothesis 2. 

• H3: A very weak but significant correlation was found between Knowledge (of barriers) 

and Organizational Performance (r = 0.035, p < 0.05). The weakness of this correlation 

leads to the rejection of Hypothesis 3. 



International Journal of Aquatic Research and Environmental Studies 6(S1) 212-228 2026 
 

These results suggest that proactive environmental behaviors and positive attitudes toward 

sustainability are associated with better organizational performance, whereas mere knowledge of 

barriers does not have a meaningful relationship with performance. 

Table 8.   Correlations between study variables. 

Control variables Behavi

our 

Attitu

de 

Knowle

dge 

Organizati

onal 

Performan

ce 

* Behaviour Correlat

ion 

1,000 ,461 ,041 ,338 

gl 0 3231 3231 3231 

Attitude Correlat

ion 

,461 1,000 ,054 ,326 

gl 3231 0 3231 3231 

Knowledg

e 

Correlat

ion 

,041 ,054 1,000 ,035 

gl 3231 3231 0 3231 

Organizati

onal 

Performan

ce 

Correlat

ion 

,338 ,326 ,035 1,000 

gl 3231 3231 3231 0 

Organizational_Perfo

rmance: Comprises 

four primary 

dimensions: Financial 

Performance, 

Operational 

Efficiency, Employee 

Performance, and 

Customer 

Satisfaction. 

Behaviour Correlat

ion 

1,000 ,394 ,031  

gl 0 3230 3230  

Attitude Correlat

ion 

,394 1,000 ,045  

gl 3230 0 3230  

Knowledg

e 

Correlat

ion 

,031 ,045 1,000  

gl 3230 3230 0  

* Corresponds to zero-order correlations (Pearson). 

•  Source: Authors. 

 

4.5. Neural Network Analysis 

The Neural Network analysis (Table 9) reveals the relative importance of behavior, attitude, and 

knowledge for organizational performance across different contexts. This technique is particularly 

useful for capturing complex, non-linear relationships that traditional regression models might miss. 

For example, in the  

manufacturing sector, Behavior (100%) is the most important variable, followed by Knowledge 

(72.3%) and Attitude (53.2%). In contrast, in the  

service sector, Knowledge (100%) becomes the most important predictor, followed closely by 

Behavior (99.8%). For  

micro-enterprises, Behavior (100%) is most relevant, whereas for medium-sized enterprises, 

Attitude (100%) is the dominant factor. This highlights that the drivers of performance related to 

sustainability are not universal but are highly contingent on the specific context of the firm. 
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Table 9.  Importance of variables: Behavior, attitude, and knowledge of Organizational 

Performance. 

Variable Importanci

a 

Importancia 

normalizad

a 

Importanci

a 

Importancia 

normalizad

a 

Importanci

a 

Importancia 

normalizad

a 

Behaviour 0,443 100,0% 0,401 95,8% 0,388 99,8% 

Attitude 0,236 53,2% 0,419 100,0% 0,222 57,2% 

Knowledg

e 

0,320 72,3% 0,179 42,8% 0,389 100,0% 

  a. Sector = Manufacturers a. Sector = Commerce a. Sector = Services 

Behaviour 0,490 100,0% 0,356 94,0% 0,347 89,6% 

Attitude 0,210 42,9% 0,266 70,2% 0,387 100,0% 

Knowledg

e 

0,300 61,2% 0,379 100,0% 0,265 68,5% 

  a. Size = Micro Enterprise a. Size = Small enterprise a. Size = Medium 

Enterprise 

Behaviour 0,251 61,7% 0,307 71,6%   

Attitude 0,407 100,0% 0,429 100,0% 

Knowledg

e 

0,342 83,9% 0,264 61,5% 

  a. Age = Young a. Age = Mature 

Source: Author’s elaboration. 

 

5. Discussion 

This study reveals a clear prioritization among SMEs toward environmental criteria with tangible 

operational impacts, such as waste and water management, which aligns with prior research 

indicating that firms often focus on motivations related to internal processes and stakeholder 

demands. The low priority given to supply chain criteria and formal certifications like ISO14001 

suggest that SMEs may favor actions with direct environmental and cost-saving outcomes over 

those perceived as primarily administrative or reputational. 

The findings strongly confirm that SMEs widely recognize the strategic benefits of sustainability. 

The perception that sustainable practices enhance corporate image, reputation, and competitive 

advantage is consistent with literature linking environmental performance to market positioning. 

However, our study adds nuance by showing that medium-sized and mature firms perceive these 

benefits more acutely, suggesting that as firms grow, they may become more attuned to the strategic 

value of sustainability. 

Regarding barriers, the high perceived cost of implementation is a consistent finding in literature. 

Our results further show that these financial concerns are most pronounced in micro and young 

enterprises, highlighting their vulnerability and need for targeted support. 

The correlation analysis provides one of the most compelling insights of this study. The positive 

association between both  

behavior and attitude with organizational performance confirms that what firms do and what they 

believe about sustainability are linked to success. However, the negligible correlation between  

knowledge of barriers and performance is particularly noteworthy. This suggests a significant 

"knowledge-action gap," a well-documented phenomenon where awareness of a problem does not 

automatically translate into corrective action. SMEs may be aware of the financial and regulatory 

hurdles, but this awareness alone does not drive performance; rather, proactive behaviors and a 

positive strategic attitude do. This finding challenges the assumption that simply educating firms 
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about barriers is sufficient to promote sustainability. Instead, interventions should focus on fostering 

positive attitudes and enabling concrete actions. 

=6. Conclusion 

SMEs are a crucial engine for socioeconomic progress in Colombia and are vital for achieving the 

SDGs. This study examined how Colombian SMEs integrate environmental sustainability 

principles, analyzing the roles of behavior, attitude, and knowledge. The results indicate that SMEs 

are strategically using sustainability to differentiate themselves, particularly through actions related 

to SDG 12 (Responsible Consumption and Production). 

The findings have several practical implications. First, there is significant scope for smaller, 

younger, and service-sector firms to intensify their sustainability efforts to gain competitive 

advantages. Second, mature and industrial firms can serve as benchmarks, sharing best practices to 

help other SMEs realize the benefits of sustainability. Third, policymakers should design targeted 

support programs that address the specific barriers faced by different types of firms, moving beyond 

simple awareness campaigns to provide tangible financial and technical assistance that enables 

action. 

In summary, this research underscores that a firm's environmental behavior and attitude are 

significantly associated with its organizational performance. Knowledge of barriers, while present, 

does not appear to be a critical factor in driving success. Therefore, to enhance corporate 

performance, companies and policymakers should focus on promoting positive behaviors and 

attitudes toward sustainability, supported by strategies that translate intent into meaningful 

environmental action. 

References 

1. Ahmad, F., & Karim, M. (2019). Impact of knowledge sharing: A review and directions for future 

research. Journal of Workplace Learning. 

2. Ali, I., Sadiddin, A., & Cattaneo, A. (2022). Risk and resilience in agri-food supply chain SMEs 

during the pandemic era: A cross-country study. International Journal of Logistics Research and 

Applications, 1-19. 

3. Álvarez-Castaño, L. D., Sánchez-Torres, Y., & Eusse-González, A. (206). Factores que inciden en 

la adopción de la responsabilidad social empresarial en las pymes del sector alimentos de la ciudad 

de Barranquilla. Actualidades Investigativas en Educación, 16(1), 1-27. 

4. Álvarez-García, J., & Del Río-Rama, M. D. L. C. (2016). Sustainability and EMAS: Impact of 

Motivations and Barriers on the Perceived Benefits from the Adoption of Standards. Sustainability, 

8(10), 1057. 

5. Androniceanu, A. (2019). Social responsibility, an essential strategic option for sustainable 

development in the field of bioeconomy. Amfiteatru Economic, 21(52), 347-364. 

6. Androniceanu, A., Gherghina, R., & Ciobanasu, M. (2019). The interdependence between public 

fiscal policies and tax evasion. Administratie si Management Public, (32), 32-41. DOI: 

10.24818/amp/2019.32-03. 

7. Arboleda, G. Y. C., Perdomo, S. B. H., & Álvarez, E. F. E. (2020). Pymes colombianas y los Retos 

de la Industria 4.0. Revista Innova ITFIP, 7(1), 10-17. 

8. Bădulescu, D. (2010). SMEs financing: the extent of need and the responses of different credit 

structures. Theoretical & Applied Economics, 17(7), 25-36. 

9. Bakos, J., Siu, M., Orengo, A., & Kasiri, N. (2020). An analysis of environmental sustainability in 

small & medium-sized enterprises: Patterns and trends. Business Strategy and the Environment, 

29(3), 1285-1296. 

10. Becerra, M., & Contín-Pilart, I. (2017). Eco-innovación en la pyme: su contribución a la mejora del 

desempeño ambiental. Innovar, 27(66), 7-22. 



228 Morales et al. 
 

11. Bernal, D., Morales, J., & Hurtado, E. (2019). La percepción de la responsabilidad social y su efecto 

en la adopción de prácticas sostenibles en la cadena de suministro. Cuadernos de Administración, 

35(63), 51-69. 

12. Borocki, J., Radišić, M., Sroka, W., Greblikaite, J., & Androniceanu, A. (2019). Methodology for 

strategic posture determination of SMEs. Inzinerine Ekonomika-Engineering Economics, 30(3), 

265–277. DOI: 10.5755/j01.ee.30.3.21966. 

13. Brammer, S., Hoejmose, S., & Marchant, K. (2012). Environmental management in SMEs in the 

UK: Practices, pressures, and perceived benefits. Business Strategy and the Environment, 21(7), 

423-434. 

14. Caldera, H. T. S., Desha, C., & Dawes, L. (2018). Exploring the characteristics of sustainable 

business practices in small and medium-sized enterprises: Experience from the Australian 

manufacturing industry. Journal of Cleaner Production, 177, 338-349. 

15. Caldera, H. T. S., Desha, C., & Dawes, L. (2019). Evaluating the enablers and barriers for successful 

implementation of sustainable business practice in ‘lean’SMEs. Journal of Cleaner Production, 

218, 575-590. 

16. Chege, S. M., & Wang, D. (2020). Information technology innovation and its impact on job creation 

by SMEs in developing countries: An analysis of the literature. Technology Analysis & Strategic 

Management, 32(3), 256-271. 

17. Comunidad Andina. (2009). Resolución 1260. Retrieved from: 

https://www.comunidadandina.org/StaticFiles/DocOf/RESO1260.pdf 

18. Duran, F. F. M., & Mancha-Navarro, T. (2020). Economic sustainability in medium and small 

companies in Colombia (SMEs). In Sustainable Business: Concepts, Methodologies, Tools, and 

Applications (pp. 1313-1338). IGI Global. 

19. Escamilla, B., Del Rosio, M., Rodríguez Carrillo, C., & García Jiménez, H. (2006). Aprendizaje 

organizacional y comportamiento ambiental en la industria maquiladora del norte de México. 

Frontera norte, 18(36), 145-180. 

20. Esquivel, M. J. & Valencia, W. S. (2022). Importancia de la ecoeficiencia en las organizaciones 

empresariales en Latinoamérica. Artículo de revisión. Ciencia Latina Revista Científica 

Multidisciplinar, 6(2), 2281-2297. 

21. Fals-Borda, O. (2017). Las microempresas y la sostenibilidad en Colombia. Pensamiento y Acción, 

(23), 13-34. 

22. Ferenc, P., Varmus, M., & Vodák. J. (2017). Stakeholders in the various field and relations between 

them. Procedia Engineering, 192, 166-170. DOI: 10.1016/j.proeng.2017.06.029 

23. Fisher, R., McPhail, R., & Menghetti, G. (2010). Linking employee attitudes and behaviors with 

business performance: A comparative analysis of hotels in Mexico and China. International Journal 

of Hospitality Management, 29(3), 397-404. 

24. Flammer, C. (2015). Does corporate social responsibility lead to superior financial performance? A 

regression discontinuity approach. Management Science, 61(11), 2549-2568. doi: 

10.1287/mnsc.2014.2054 

25. Franco, A. C., & Londoño, J. A. (2022). Retos y oportunidades de las empresas colombianas en el 

marco de la migración de venezolanos. 

26. Gallegos Mardones, J. (2022). Working capital management and business performance: Evidence 

from Latin American companies. Economic Research-Ekonomska Istraživanja, 35(1), 3189-3205. 

27. Gong, M., Gao, Y., Koh, L., Sutcliffe, C., & Cullen, J. (2019). The role of customer awareness in 

promoting firm sustainability and sustainable supply chain management. International Journal of 

Production Economics, 217, 88-96. 

https://www.comunidadandina.org/StaticFiles/DocOf/RESO1260.pdf


International Journal of Aquatic Research and Environmental Studies 6(S1) 212-228 2026 
 

28. González-Benito, Ó., Lannelongue, G., & González-Benito, J. (2019). Drivers of Environmental 

Innovation and Practices in SMEs and Large Firms. Business Strategy and the Environment, 28(5), 

716-726. 

29. Groucutt, Ch., Vochozka, M., Kral, P., & Sroka, W. (2018). The #metoo social media campaign, 

sexualized forms of male control, and the failure of current law to curb gendered harassment and 

misconduct in the workplace. Contemporary Readings in Law and Social Justice, 10(2), 86–92. 

DOI:10.22381/CRLSJ10220188 

30. Guzmán Rincón, A., Carrillo Barbosa, R. L., Martín-Caro Álamo, E., & Rodríguez-Cánovas, B. 

(2021). Sustainable consumption behavior in Colombia: An exploratory analysis. Sustainability, 

13(2), 802. 

31. Hart, S. L. (1995). A natural resource-based view of the firm. Academy of Management Review, 

20(4), 986-1014. 

32. Howard, M., Böhm, S., & Eatherley, D. (2022). Systems resilience and SME multilevel challenges: 

A place-based conceptualization of the circular economy. Journal of Business Research, 145, 757-

768. 

33. Hsu, C. H., Chang, A. Y., & Luo, W. (2017). Identifying key performance factors for sustainable 

development of SMEs by integrating QFD and fuzzy MADM methods. Journal of Cleaner 

Production, 161, 629-645. 

34. Ivanová, E., & Čepel, M. (2018). The impact of innovation performance on the competitiveness of 

the Visegrad 4 countries. Journal of Competitiveness, 10(1), 54-72. 

https://doi.org/10.7441/joc.2018.01.04. 

35. Karpak, B., & Topcu, I. (2010). Small medium manufacturing enterprises in Turkey: An analytic 

network process framework for prioritizing factors affecting success. International Journal of 

Production Economics, 125(1), 60-70. https://doi.org/10.1016/j.ijpe.2010.01.001. 

36. Kolbe, D., Frasquet, M., & Calderon, H. (2022). The role of market orientation and innovation 

capability in export performance of small-and medium-sized enterprises: A Latin American 

perspective. Multinational Business Review, 30(2), 289-312. 

37. Kozma, T. (2017). Cooperation in the supply chain network. Forum Scientiae Oeconomia, 5(3), 

45−58. https://doi.org/ 10.23762/FSO_vol5no3_17_3. 

38. Kuo, L., & Chang, B. G. (2021). The affecting factors of circular economy information and its 

impact on corporate economic sustainability-Evidence from China. Sustainable Production and 

Consumption, 27, 986-997. 

39. Lesáková, L. (2019). Small and medium enterprises and eco-innovations: empirical study of Slovak 

SME´s. Marketing and Management of Innovations, (3), 89-97. 

http://doi.org/10.21272/mmi.2019.3-07 

40. Lewis, K. V., Cassells, S., & Roxas, H. (2015). SMEs and the potential for a collaborative path to 

environmental responsibility. Business Strategy and the Environment, 24(8), 750-764. 

41. Liobikienė, G., & Poškus, M. S. (2019). The importance of environmental knowledge for private 

and public pro-environmental behavior: A comprehensive meta-analysis. Journal of Cleaner 

Production, 238, 117905. https://doi.org/10.1016/j.jclepro.2019.117905 

42. López-Gamero, M. D., Molina-Azorín, J. F., & Claver-Cortés, E. (2011). The potential of the 

environmental management system ISO 14001 to reduce the environmental impact of SMEs: The 

role of contextual factors. Journal of Cleaner Production, 19(14), 1603-1613. 

43. Martínez, C. I. P., & Poveda, A. C. (2021). The importance of science, technology, and innovation 

in Colombia’s green growth and sustainable development goals. Environmental and Climate 

Technologies, 25(1), 29-41. 

https://doi.org/10.7441/joc.2018.01.04
https://doi.org/10.1016/j.ijpe.2010.01.001
https://doi.org/
http://doi.org/10.21272/mmi.2019.3-07
https://doi.org/10.1016/j.jclepro.2019.117905


228 Morales et al. 
 

44. Massaro, M., Rubens, A., Bardy, R., & Bagnoli, C. (2017). Antecedents to export performance and 

how Italian and Slovenian SME's Innovate during times of crisis. Journal of Eastern European and 

Central Asian Research, 4(1), 1-22. DOI: 10.15549/jeecar.v4i1.153 

45. Mazo, A. J., Montoya Cano, M. D. M., & Pulgarín Rondón, A. S. (2020). Retos y oportunidades de 

la industria textil y confección en el momento actual en Colombia. 

46. Mehdi, S. A., & Singh, L. B. (2023). Linking Entrepreneurial Orientation Dimensions to 

Entrepreneurial Intention: Role of Openness to Experience as a Mediating Variable. In 

Transformation for Sustainable Business and Management Practices: Exploring the Spectrum of 

Industry 5.0 (pp. 247-266). Emerald Publishing Limited. 

47. Mendoza, A., Martínez, A., & Bastante-Ceca, M. J. (2018). How do SMEs invest in environmental 

protection? The role of motivations, barriers, and environmental management tools. Journal of 

Cleaner Production, 198, 1597-1608. 

48. Meyer, N., & De Jongh, J. J. (2018). The importance of entrepreneurship as a contributing factor to 

economic growth and development: The case of selected European countries. Journal of Economics 

and Behavioral Studies, 10(4), 287-299. DOI: 10.22610/jebs.v10i4.2428 

49. Mikiashvili, N., & Lobzhanidze, N. (2017). Green innovations and economic policy in small 

economies. Forum Scientiae Oeconomia, 5(2), 29-40. DOI:10.23762/fso_vol5no2_17_3 

50. Olah, J., Virglerova, Z., Popp, J., Kliestikova, J., & Kovács, S. (2019). The assessment of non-

financial risk sources of SMES in the V4 countries and Serbia. Sustainability, 11(17), 4806. 

doi:10.3390/su11174806 

51. Ormazabal, M., Sarriegi, J. M., & R-González, M. (2018). Corporate social responsibility in Ibero-

American SMEs: a review of the extant literature. Journal of Management Development, 37(9/10), 

698-713. https://doi.org/10.1108/JMD-01-2018-0005 

52. Parra, D. T., Talero-Sarmiento, L. H., Ortiz, J. D., & Guerrero, C. D. (2021, June). Technology 

readiness for IoT adoption in Colombian SMEs. In 2021 16th Iberian Conference on Information 

Systems and Technologies (CISTI) (pp. 1-6). IEEE. 

53. Patorska, J., & Karbowska, D. (2016). Rozszerzona odpowiedzialność producenta a pakiet Komisji 

Europejskiej dotyczący gospodarki o obiegu zamkniętym. Logistyka Odzysku, 2(19), 38-44. 

54. Porter, M. E., & Van der Linde, C. (1995). Toward a new conception of the environment-

competitiveness relationship. Journal of Economic Perspectives, 9(4), 97-118. 

55. Restrepo-Morales, J. A., Loaiza, O. L., & Vanegas, J. G. (2019). Determinants of innovation: A 

multivariate analysis of micro-, small-, and medium-sized enterprises in Colombia. Journal of 

Economics, Finance and Administrative Science. 

56. Rizos, V., Behrens, A., Van der Gaast, W., Hofman, E., Ioannou, A., Kafyeke, T., ... & Topi, C. 

(2016). Implementation of circular economy business models by small and medium-sized 

enterprises (SMEs): barriers and enablers. Sustainability, 8(11), 1212. 

57. Sánchez-Ortiz, J., Rodríguez-Cornejo, V., Del Rio-Sanchez, R., & García-Valderrama, T. (2020). 

Indicators to measure efficiency in circular economies. Sustainability, 12(11), 4483. 

58. Scarpellini, S., Portillo-Tarragona, P., Aranda-Usón, A., & Llena-Macarulla, F. (2019). Definition 

and Measurement of the Regional Impact of the Circular Economy. Journal of Environmental 

Planning and Management, 62(13), 2211-2237. 

59. Sebestova, J., Sperka, R., Malecka, J., & Luczka, T. (2017). Co-working centers as a supportive 

network for cross-border business cooperation. Forum Scientiae Oeconomia, 5(4), 23–34. 

DOI:10.23762/FSO_VOL5NO4_17_2. 

60. Siekelova, A., Kovacova, M., Adamko, P., & Stehel, V. (2019). Profit management as an instrument 

for SMEs developing: the case for Slovakia. Marketing and Management of Innovations, (3), 285-

https://www.google.com/search?q=https://doi.org/10.1108/JMD-01-2018-0005


International Journal of Aquatic Research and Environmental Studies 6(S1) 212-228 2026 
 

296. http://doi.org/10.21272/mmi.2019.3-22 

61. Siničáková, M., Sulikova, V., & Gavurova, B. (2017). Twin deficits threat in the European Union. 

E+M Economics and Management, 20(1), 144-156. https://doi.org/10.15240/tul/001/2017-1-010. 

62. Sroka, W., & Vveinhardt, J. (2018). Nepotism and favoritism in the steel industry: A case study 

analysis. Forum Scientiae Oeconomia, 6(1), 31–45. DOI: 10.23762/FSO_VOL6NO1_18_4. 

63. Stinnett, B., & Gibson, F. (2016). Sustainable facility development: Perceived benefits and 

challenges. International Journal of Sustainability in Higher Education. 

64. United Nations. (2015). Transforming our world: the 2030 Agenda for Sustainable Development. 

Retrieved from https://sustainabledevelopment.un.org/post2015/transformingourworld/publication 

65. Urbaniec, M., & Gerstlberger, W. (2011). Innovation in environment-oriented networks: Influence 

factors from case study and survey research. Management of Environmental Quality: An 

International Journal, 22(6), 686-704. DOI: 10.1108/14777831111170812 

66. Valentine, S. V. (2010). The green onion: A corporate environmental strategy framework. 

Corporate Social Responsibility and Environmental Management, 17(5), 284-298. 

https://doi.org/10.1002/csr.217 

67. Vallejo-Ángel, M. D., González-Gómez, M., & Molina-Azorín, J. F. (2017). Managerial 

competencies for green and sustainable management. Journal of Business Ethics, 144(3), 547-565. 

68. Velinov, E., & Ponomarev, M. (2016). Organizational development of Russian SMEs: Current 

trends. Journal of Eastern European and Central Asian Research, 3(2), 1-10. DOI: 

10.15549/jeecar.v3i2.142 

69. Zimmermanová, J., Pawliczek, A., & Čermák, P. (2018). Public support of solar electricity and its 

impact on households – prosumers. Organizacija, 51(1), 4-19. DOI: 10.2478/orga-2018-0001 

 

 

http://doi.org/10.21272/mmi.2019.3-22
https://www.google.com/search?q=https://doi.org/10.15240/tul/001/2017-1-010
https://sustainabledevelopment.un.org/post2015/transformingourworld/publication
https://doi.org/10.1002/csr.217

