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ABSTRACT 

This study examines the influence of environmental cost (EC) and 
environmental investment (E-INV) on environmental innovation (E-INN) 
in medium-scale manufacturing SMEs in Indonesia. Although many SMEs 
allocate budgets for environmental activities, it remains unclear whether 
such expenditures drive innovation. The study distinguishes between 
compliance-based costs and strategic investments—an approach rarely 
explored in the context of SMEs in developing countries. A survey of 106 
SMEs was conducted and analyzed using PLS-SEM.  EC has no significant 
effect on E-INN. In contrast, E-INV significantly and positively affects E-
INN, indicating that only proactive, strategic investments enhance 
innovation capacity. The results confirm the Resource-Based View (RBV) 
by demonstrating that strategic environmental resources foster 
innovation. Simultaneously, the findings support institutional theory and 
the weak version of the Porter Hypothesis by showing that compliance 
spending alone is ineffective in driving innovation if it is not accompanied 
by strategy-oriented actions. 
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Lebih dari Sekadar Biaya: Peran Investasi Lingkungan dalam 
Mendorong Inovasi UKM di Indonesia 

 

  ABSTRAK 
Penelitian ini mengkaji pengaruh biaya lingkungan (EC) dan investasi 
lingkungan (E-INV) terhadap inovasi lingkungan (E-INN) pada UKM sektor 
manufaktur skala menengah di Indonesia. Meskipun banyak UKM 
mengalokasikan anggaran untuk kegiatan lingkungan, tetapi masih belum jelas 
apakah pengeluaran tersebut mampu mendorong inovasi. Studi ini membedakan 
antara biaya berbasis kepatuhan dan investasi strategis—pendekatan yang jarang 
dieksplorasi dalam konteks UKM di negara berkembang. Survei dilakukan 
terhadap 106 UKM dan dianalisis menggunakan metode PLS-SEM. Hasil 
penelitian menunjukkan bahwa EC tidak berpengaruh signifikan terhadap E-INN. 
Sebaliknya, E-INV berpengaruh positif dan signifikan terhadap E-INN. Hasil ini 
mendukung Resource-Based View (RBV) dengan menunjukkan bahwa sumber 
daya lingkungan strategis mendorong inovasi. Temuan ini juga memperkuat teori 
institusional dan versi lemah dari Porter Hypothesis dengan menunjukkan bahwa 
pengeluaran berbasis kepatuhan saja tidak efektif dalam mendorong inovasi jika 
tidak disertai dengan tindakan yang berorientasi strategis. 

  
Keywords: Biaya Lingkungan; Inovasi Lingkungan; Investasi Lingkungan; 

UKM. 
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INTRODUCTION 
In recent years, sustainability issues have become a major concern at both global 
and national levels, leading to pressure from various stakeholders for more 
environmentally friendly business practices (Haleem et al., 2022). Indonesia, as a 
developing country, also faces this pressure, particularly with its commitment to 
the Sustainability Development Goals (SDGs) (Odang & Sinambela, 2025). Amid 
this transition, SMEs play a crucial role in the national economic structure, given 
their significant contribution to Gross Domestic Product (around 60%) and 
employment (over 97%) (Suhaili & Sugiharsono, 2019). However, SME 
involvement in driving environmental innovation (E-INN) remains relatively low, 
creating a gap between global sustainability demands and the actual capacity of 
businesses in this sector (Gerged et al., 2024). 

One strategic issue facing SMEs in the transition to sustainable business is 
limited resources to develop E-INN. Many SMEs view environmental 
expenditures as a regulatory compliance burden, rather than a source of 
competitive advantage. Two main approaches frequently used are environmental 
cost (EC) and environmental investment (E-INV). EC is more often associated with 
compliance-based operational activities (Thomas et al., 2022), such as waste 
management, environmental audits, or permit compliance (Fuzi et al., 2022), while 
E-INV is more strategic and aimed at building long-term capabilities, such as 
investments in environmentally friendly technologies, employee training, energy 
efficiency, and the use of sustainable raw materials (Aldieri et al., 2020; Ren et al., 
2022). 

Prior research on EC shows mixed results regarding its influence on E-INN. 
Some studies indicate that EC can support environmental performance and 
innovation when accompanied by strategic management systems (Gomez-Conde 
et al., 2019; Henri et al., 2016). Others suggest that EC, when purely compliance-
driven, may fail to generate innovation outcomes (Zhao et al., 2024). On the other 
hand, E-INV has been more consistently linked to positive innovation outcomes. 
Empirical evidence suggests that E-INV enhances E-INN by facilitating access to 
green technologies and reducing agency costs, particularly under strong 
environmental regulatory pressure (Bouchmel et al., 2024; Xie & Yu, 2024). 

Despite these insights, research gaps remain. First, most prior studies have 
focused on large companies or developed country contexts. The context of SMEs 
in developing countries, which have structural limitations and differing 
institutional structures, has not been widely studied. Yet, SMEs' strategic 
approaches and motivations in managing environmental expenditures are likely 
to differ significantly from those of large companies. Second, few studies have 
explicitly differentiated EC from E-INV and examined their simultaneous impact 
on E-INN within a single empirical framework. Given the unique challenges faced 
by SMEs, it is crucial to understand how different forms of environmental 
spending contribute to innovation in this context. 

This study aims to address these gaps by examining how EC and E-INV 
affect E-INN in medium-sized manufacturing SMEs in Indonesia. Theoretically, 
this study draws on two important grand theories. Institutional theory emphasizes 
how firms adapt their behaviors in response to external pressures—regulatory, 
normative, and cognitive (DiMaggio & Powell, 1983). EC, often linked with 
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compliance-driven actions like pollution control and waste management (Fuzi et 
al., 2022; Thomas et al., 2022), may be motivated by regulatory compliance. 
However, when strategically managed, EC can go beyond compliance to support 
process innovation and efficiency improvements 

 (Esfahbodi et al., 2016; Henri et al., 2016). Zhao et al. (2024) found that 
strategically aligned EC correlates with increased E-INN under certain 
organizational conditions. Furthermore, Porter & Linde (1995) proposed the 
"weak" version of the Porter Hypothesis, suggesting that well-designed 
environmental regulations, alongside internal strategic initiatives, can stimulate 
innovation by encouraging firms to seek efficiency and technology improvements. 
Building on this view, it is posited that EC—despite its compliance-oriented 
nature—can positively influence E-INN, especially when firms recognize 
innovation as a means to meet environmental demands more efficiently. 
H1: environmental cost has a positive effect on environmental innovation. 

In contrast, the Resource-Based View (RBV) emphasizes the role of 
strategic resources in fostering innovation and competitiveness (Barney, 1991). E-
INV, characterized by long-term commitments to environmentally friendly 
technologies, employee development, and sustainable inputs, can be seen as such 
a strategic resource (Burritt et al., 2023; Hart, 1995). Through these investments, 
firms enhance their capability to develop sustainable innovations that differentiate 
them in the market (Hossain et al., 2025). Empirical evidences support this view. 
Aldieri et al. (2020) found that green technology investment significantly boosts 
eco-innovation in European firms. X. Zhang et al. (2023) revealed a positive link 
between long-term E-INV and product/process innovation in Chinese SMEs. Ren 
et al. (2022) showed that sustainable input investment correlates positively with 
innovation output. This study hypothesizes that E-INV contributes significantly to 
E-INN by providing the necessary capabilities and resources for sustainable 
innovation. 
H2: environmental investment has a positive effect on environmental innovation. 
 

 
 

Figure 1. Research Model 
Source: Research Data, 2025 

This study offers a theoretical contribution by expanding the scope of RBV 
and institutional theory in explaining the dynamics of E-INN in the SME sector—
a context that has been minimally explored in previous literature. Practically, this 
research provides input to policymakers and SMEs to review their environmental 
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expenditure structures. The results are expected to encourage policies that focus 
not only on compliance but also incentivize long-term E-INV. The basic conceptual 
framework can be seen in Figure 1. 
 
RESEARCH METHODS 
This study used a survey method on manufacturing SMEs in Indonesia, which 
have significant environmental impacts and significant potential for adopting 
sustainable practices. Stratified sampling was used to ensure better representation 
by considering business scale based on annual turnover, number of employees, 
and level of adoption of sustainable practices (Tipton, 2013). The population in this 
study focused on manufacturing SMEs registered with the Indonesian Ministry of 
Cooperatives and SMEs and the Central Statistics Agency, amounted as 4.52 
million businesses.  

The criteria for identifying the sampling frame were adopted from Gerged 
et al. (2024): (a) independently owned firms, not affiliated with larger corporate 
groups; (b) employing no more than 250 permanent staff; and (c) operating in the 
manufacturing sector. Questions were sent to business owners, who were the most 
appropriate individuals to provide the required responses. Various questions were 
asked, including those related to E-INV and E-INN practices. However, to avoid 
common method bias (Podsakoff et al., 2003) in the EC variable, business owners 
were not given a questionnaire regarding EC management in their businesses. 
Instead, questionnaires were sent to their financial managers.  

Of the 300 questionnaires distributed, 192 (64%) received responses. 
However, only 182 business owners completed the questionnaires completely, 
representing a response rate of 94.8%. Of the 182 questionnaires sent to financial 
managers, 106 were completed completely, representing a response rate of 58.2%. 
The 76 completed questionnaires received from business owners did not receive a 
response from the financial managers and were discarded due to incomplete 
information. Therefore, the overall effective response rate based on the initial 
sample of 300 SMEs was 35.3%. 

Multi-item constructs to measure the variables used in this study. The EC 
and E-INN constructs utilize constructs from previous research, while E-INV is a 
construct whose indicators were developed based on discussions with experts in 
management accounting and sustainability. This questionnaire will undergo a 
pilot test to ensure its validity and reliability before being used in a full-scale 
survey. 

The EC construct uses five items (Mohd Fuzi et al., 2019). These five items 
are related to assessing whether EC management has been implemented. These 
include (1) a dedicated budget allocation for hazardous waste management; (2) 
expenditures to comply with environmental regulations; (3) dedicated costs for 
periodic external environmental audits; (4) a budget for handling pollution from 
production processes; and (5) regular recording and monitoring of all 
environmental costs in internal reports.  

The measurement of the E-INV construct was developed through 
discussions with experts in management accounting and sustainability. Eight 
indicators are used to measure the E-INV construct: (1) technologies that support 
energy efficiency; (2) resource allocation for waste and water treatment system 
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installation; (3) investment to support the efficient use of raw materials and energy; 
(4) allocation of funds for employee training and environmental certification; (5) 
allocation of Corporate Social Responsibility (CSR) funds; (6) updating 
environmentally friendly technologies; (7) purchasing environmentally friendly 
raw materials; and (8) strengthening organizational capacity in managing 
environmental issues.  

The E-INN construct is measured using indicators used by Gerged et al. 
(2024) in their research. These indicators include (1) product design that considers 
environmental impacts; (2) recyclable product design; (3) gradually changing 
production processes to reduce the use of hazardous materials; (4) updating 
production systems to meet or exceed applicable environmental standards; (5) 
using technological innovation to reduce energy consumption and produce less 
waste; and (6) management actively encouraging the implementation of new ideas 
related to efficiency and sustainability. 

Several control variables include company age (AGE), company size 
(SIZE), owner education level (EDU), and the type of technology used (TECH). 
SIZE and AGE measured as the natural logarithm of the number of permanent 
employees and company's operating years. EDU was measured using categorical 
data ('0' = < high school, '1' = high school, '2' = diploma, '3' = bachelor's degree, '4' 
= master's degree, and '5' = doctoral degree). TECH was measured using the 
categories '1' = low technology, '2' = medium technology, and '3' = high technology.  

Each construct in this study used a seven-point scale, ranging from 1 to 7 
(very low to very high). This was determined based on the fact that a seven-point 
scale can produce reliable, more precise, and more significant results than a Likert 
scale (Habidin et al., 2018; Weijters et al., 2010). Data were analyzed using the 
Structural Equation Modeling-Partial Least Squares (SEM-PLS) method. The 
choice of SEM-PLS was based on the non-normal characteristics of the data and 
the exploratory nature of the study (Sholihin & Ratmono, 2021). Hypothesis testing 
is performed using the following model estimates: 

E-INN =  + β1AGE + β1SIZE + β3EDU + β4TECH + ε    (1) 

E-INN =  + β1EC + β2E-INV + β3AGE + β4SIZE + β5EDU + β6TECH + ε (2) 
 
Where: 

 = Constant 

 = Coefficient 
EC = Environmental cost 
E-INV = Environmental investment 
AGE = Firm age 
SIZE = Firm size 
EDU = Owner educational level 
TECH = technology used 

 = error  
  

RESULTS AND DISCUSSION  

The characteristics of the sample are summarized in Table 1. Panel A outlines the 
profiles of 106 medium-sized manufacturing SMEs in Indonesia. The majority of 
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firms are between 6 and 10 years old (55.7%) and employ 20 to 69 workers (89.6%). 
Most business owners possess relatively high formal education, with 45.3% 
holding a bachelor's degree and 18.9% a master's degree. In terms of technological 
adoption, 42.5% of firms still rely on low-level technology, while only 16.0% have 
adopted advanced technology. 
Table 1. Description of the Respondents 

Panel A: Respondents’ Profile N Percentage 
Firm Age   

0 – 5 years 8 7.5% 
6 – 10 years 59 55.7% 
11 – 15 years 33 31.1% 
>15 years 6 5.7% 
Total 106 100% 
Firm Size   

20 – 39 employees  51 48.1% 
40 – 69 employees 44 41.5% 
70 – 99 employees 11 10.4% 
>99 employees 0 0.0% 
Total 106 100% 
Owner Educational Level   

<High school 1 0.9% 

High school 24 22.6% 
Associate degree 4 3.8% 
Bachelor’s degree 48 45.3% 
Master’s degree 20 18.9% 
Doctoral degree 9 8.5% 
Total 106 100% 
Technology used   

Low 45 42.5% 
Middle 44 41.5% 
High 17 16.0% 
Total 106 100% 

Panel B: Type of Industry 

Food and beverages 30 28.3% 
Clothing and textiles 15 14.2% 
Furniture and crafts 10 9.4% 
Metals, machinery, and electronics 9 8.5% 
Chemicals, pharmaceuticals, and herbal 
products 

8 7.5% 

Plastics, rubber, and recycling 7 6.6% 
Paper, printing, and derivatives 6 5.7% 
Agroindustry 8 7,5% 
Building materials and construction materials 6 5.7% 
Others 7 6.6% 
Total 106 100% 

Source: Research Data, 2025 

Panel B presents the distribution of industry sectors represented in the 
sample. The food and beverage sector comprises the largest share (28.3%), 
followed by clothing and textiles (14.2%) and furniture and crafts (9.4%). Other 
sectors include metals and machinery, chemicals and pharmaceuticals, recycling, 
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printing, agroindustry, and building materials, reflecting the diversity of the SME 
manufacturing sector in this study. 

Table 2 presents descriptive statistics for the main variables in this study. 
The mean EC of 4.408 with a standard deviation of 0.909 indicates that SMEs 
generally have a moderate tendency to incur operational expenditures related to 
environmental management, such as regulatory compliance and waste 
management. The mean E-INV was slightly higher, at 4.468 (SD = 0.900), reflecting 
that respondents are beginning to demonstrate a commitment to strategic 
investments. Meanwhile, the mean E-INN showed the highest value, at 4.544 (SD 
= 0.974), indicating that most of the sample is quite active in implementing 
innovations that support environmental sustainability.  

For control variables, mean of AGE was 2.220 (SD = 0.347) and SIZE had a 
mean of 3.712 (SD = 0.381). The mean of EDU was 2.840 (SD = 1.237), which falls 
between the Diploma and Bachelor's levels, with considerable variation among 
respondents. Meanwhile, the mean score for TECH is 1.736 (SD = 0.718) which 
indicates that most SMEs are still in the low to medium technology category, with 
fairly moderate variations.  
 
Table 2. Descriptive Statistics 

Variables N Mean Standard deviation 

EC 106 4.408 0.909 
E-INV 106 4.468 0.900 
E-INN 106 4.544 0.974 
AGE 106 2.220 0.347 
SIZE 106 3.712 0.381 
EDU 106 2.840 1.237 
TECH 106 1.736 0.718 

Source: Research Data, 2025 

Table 3 describes the evaluation of the measurement model to ensure that 
the constructs used in this study meet validity and reliability criteria. Three main 
constructs were analyzed: EC, E-INV, and E-INN, each measured through several 
reflective indicators. EC construct was measured using five indicators (EC-1 to EC-
5) and had outer loadings ranging from 0.742 to 0.79, with an Average Variance 
Extracted (AVE) of 0.589 (convergent validity met). The Composite Reliability (CR) 
value of 0.878 and Cronbach's Alpha (CA) of 0.826 also indicate that the EC 
construct has excellent internal reliability.  

E-INV construct initially consisted of eight indicators. However, 
preliminary analysis showed that one indicator, E-INV3 (investment to support 
efficient use of raw materials and energy), had an outer loading value below 0.708, 
causing the AVE value to fall below the minimum threshold. Therefore, E-INV3 
was removed from the model to improve measurement quality (J. F. Hair et al., 
2021). The remaining seven indicators showed outer loading values between 0.654 
and 0.778, with an AVE value of 0.516, meeting convergent validity criteria. 
Furthermore, this construct demonstrated good internal reliability with a CR value 
of 0.882 and a CA value of 0.843.  

E-INN construct is measured using six indicators (E-INN1 to E-INN6) and 
has an outer loading value ranging from 0.659 to 0.791. Although E-INN2 has a 
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loading slightly below 0.70, the construct's AVE value is above the minimum 
threshold, which is 0.557. The CR value of 0.883 and CA of 0.840 indicate that the 
E-INN construct also has excellent internal consistency.  
Table 3. Constructs, Measurement Items, and Reliability and Validity Test 

Construct Indicators 

Convergent 
validity 

Internal 
consistent 
reliability 

Discriminant 
validity 

Loadings AVE CR CA 

HTMT 
confidence 

interval does not 
include 1 

Environmental 
cost 

 
 

EC-1 
EC-2 
EC-3 
EC-4 
EC-5 

 
 

0.786 
0.770 
0.745 
0.794 
0.742 

0.589 0.878 0.826 yes 

Environmental 
investment 

 
 

E-INV1 

E-INV2 
E-INV3 
E-INV4 
E-INV5 
E-INV6 
E-INV7 

 
 

0.720 

0.778 
0.703 
0.707 
0.722 
0.742 
0.654 

0.516 0.882 0.843 yes 

Environmental 
innovation 

 
 

E-INN1 
E-INN2 
E-INN3 
E-INN4 
E-INN5 
E-INN6 

 
 

0.722 
0.659 
0.751 
0.767 
0.781 
0.791 

0.557 0.883 0.840 yes 

Notes: CA = Cronbach’s Alpha; CR = Composite Reliability; AVE = Average Variance 

Extracted; HTMT = Heterotrait-monotrait ratio 

Source: Research Data, 2025 

All constructs in the model were tested for discriminant validity using the 
Heterotrait-Monotrait Ratio (HTMT) approach. The test results showed that all 
HTMT values had confidence intervals that met the discriminant validity criteria. 
This means that each construct can be empirically distinguished and measures 
different dimensions. Overall, the results of the measurement model evaluation 
indicate that the EC, E-INV, and E-INN constructs in this study have met the 
criteria for convergent validity, internal reliability, and discriminant validity. 
Thus, these constructs are suitable for use in the structural model analysis at the 
next stage. 

Table 4 presents the relationships between the main research variables and 
the control variables. The diagonal of the table shows the square root of the AVE, 
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namely EC = 0.768; E-INV = 0.719; and E-INN = 0.746. Higher AVE values 
compared to the correlations between other constructs indicate that each construct 
has good discriminant validity (Fornell–Larcker criterion). This is because each 
construct contains more variance in its own indicators than in the other constructs.  
Table 4. Correlations Matrix and AVE 

 EC E-INV E-INN AGE SIZE EDU TECH 

EC 0.768       
E-INV 0.829*** 0.719      
E-INN 0.785*** 0.746*** 0.746     
AGE 0.080 0.030 0.085 1    
SIZE 0.258*** 0.184* 0.221** 0.532*** 1   
EDU 0.469*** 0.533*** 0.497*** 0.092 0.055 1  

TECH 0.285*** 0.356*** 0.381*** -0.028 0.285*** 0.335*** 1 

Notes: Values on the diagonal represent the square root of AVE.  
*,** and *** represent significant correlations at 10 %, 5% and 1% respectively. 
Source: Research Data, 2025 

The relationships between the constructs show significant and consistent 
correlations. EC and E-INV (r = 0.829, p < 0.001), EC and E-INN (r = 0.785, p < 
0.001), and E-INV and E-INN (r = 0.746, p < 0.001) have strong correlations. 
Furthermore, the control variables also show several significant correlations. SIZE 
correlates significantly with all three constructs, albeit at a more moderate level. 
EDU shows a fairly strong positive correlation with all three constructs, 
particularly with E-INV (r = 0.533***) and E-INN (r = 0.497***). This indicates that 
EDU plays a significant role in driving E-INV and E-INN. On the other hand, 
TECH has a significant positive correlation with E-INN (r = 0.381***), indicating 
that technology adoption supports a company's ability to innovate from an 
environmental perspective. Conversely, AGE does not show a significant 
correlation with the main constructs but has a moderate correlation with SIZE (r = 
0.532***). This reflects the general tendency that older companies tend to have 
more employees. These correlation results support the initial assumption in the 
theoretical model that there is a positive relationship between the constructs and 
demonstrate the important contribution of internal factors such as SIZE, EDU, and 
TECH in supporting a company's sustainability agenda. 

Table 5 describes the structural model analysis conducted to test the effect 
of EC and E-INV on E-INN, considering the control variables AGE, SIZE, EDU, 
and TECH. The test was conducted in two models: Model 1 (control variables only) 
and Model 2 (control variables and main variables). Furthermore, no symptoms of 
multicollinearity were found in the models (all VIFs <3.3) (J. Hair & Alamer, 2022). 
Thus, the regression estimation results can be interpreted reliably. 

Model 1 shows that only EDU (β = 0.454; p < 0.001) and TECH (β = 0.199; 
p = 0.040) have a significant effect on E-INN. However, AGE and SIZE do not show 
significance. The R² of Model 1 is 0.358, meaning that 35.8% of the variation in E-
INN can be explained by the control variables. After the EC and E-INV constructs 
are entered into Model 2, only E-INV has a positive and significant effect on E-INN 
(β = 0.701; p < 0.001). In contrast, EC does not show a significant effect (β = 0.173; 
p = 0.302). The addition of these main constructs increases the R² value to 0.792, 
indicating that 79.2% of the variation in E-INN can be explained by the 
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combination of the main and control variables, with very strong model predictive 
power. 

Table 5. PLS Analysis of the Structural Model 
Independent 

Construct 
Standardized  VIF 

Model 1 P Value Model 2 P Value 

EC   0.173 0.302 2.364 
E-INV   0.701 0.000 2.623 
AGE -0.048 0.732 0.055 0.050 1.524 
SIZE 0.181 0.213 -0.006 0.010 1.731 
EDU 0.454 0.000 0.010 0.000 1.527 
TECH 0.199 0.040 0.082 0.001 1.356 
R2 0.358 0.000 0.792 0.000  

Source: Research Data, 2025 

Table 5 also shows that H1 is not supported. This finding suggests that 
operational environmental expenditures—such as compliance costs, waste 
management, and environmental audits—have not been able to actively encourage 
innovation at the firm level. These types of costs tend to be reactive and are aimed 
more at fulfilling regulatory obligations than at driving innovative transformation 
(Z. Wang et al., 2022). This finding is also supported by Zhao et al. (2024), who 
showed that while EC can affect the quantity, the quality of E-INNs does not 
significantly improve. 

The unsupported hypothesis (H1), which posited a positive effect of EC on 
E-INN, suggests that operational environmental spending—such as compliance, 
audits, and waste management—does not actively stimulate innovation. These 
expenditures appear reactive, aimed at meeting regulations rather than creating 
transformation (Z. Wang et al., 2022).  Zhao et al. (2024) similarly argue that while 
EC may influence innovation quantity, it fails to enhance innovation quality 
meaningfully. 

Studies conducted by Zhang et al. (2022) dan Zheng et al. (2023) found that 
companies that focus solely on environmental regulations and compliance 
expenditures are insufficient to drive strategic innovation. Based on RBV (Barney, 
1991), operational EC cannot be categorized as a strategic resource because it does 
not meet the criteria of valuable, rare, inimitable, and non-substitutable (VRIN). 
These expenditures are more related to external legitimacy pressures as explained 
in institutional theory (DiMaggio & Powell, 1983) being driven by legitimacy and 
external pressures. This finding also aligns with the weak version of the Porter 
Hypothesis. Not all forms of environmental regulation or expenditures are capable 
of driving innovation, especially if they are not accompanied by incentives, policy 
flexibility, or market incentives (M. Wang et al., 2022; W. Zhang et al., 2024). 
Therefore, promoting E-INN practices in the SME sector requires an approach that 
goes beyond compliance-based expenditure and focuses on long-term strategies 
that develop innovative capabilities (Mady et al., 2024; Odang et al., 2025). 

The second hypothesis (H2), which states that E-INV has a positive effect 
on E-INN, is supported. This finding confirms that strategic resource allocation 
plays a crucial role in strengthening companies’ innovative capacity. Proactive and 
transformative investments provide opportunities for companies to create 
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innovative and sustainable solutions. This finding is consistent with the study by 
Y. Zhang et al. (2024) and S. Zhang & Cheung (2025). 

E-INV significantly encourages E-INN practices, especially in competitive 
industry contexts. Another study by Zheng et al. (2023) also found that R&D 
incentives and E-INV were more effective in encouraging E-INN than regulatory 
expenditures. Furthermore, X. Zhang et al. (2023) found that E-INV improves 
access to financing and reduces internal organizational barriers to E-INN practices. 
These results are also consistent with the RBV (Barney, 1991). E-INV will provide 
a sustainable competitive advantage through increased innovative capacity. This 
finding is also supported by Dynamic Capabilities Theory (Teece et al., 1997), 
which explains that E-INV is a crucial instrument in building, integrating, and 
reconfiguring internal resources in response to external dynamics. E-INV is not 
only a static resource but also a crucial catalyst in realizing sustainability-oriented 
innovation. 
 
CONCLUSIONS  
This study aims to examine the influence of Environmental Cost (EC) and 
Environmental Investment (E-INV) on Environmental Innovation (E-INN) in 
SMEs in the medium-scale manufacturing sector in Indonesia. The analysis shows 
that EC has no significant effect on E-INN, while E-INV has a positive and 
significant effect on E-INN. This finding indicates that operational and 
compliance-based expenditures have not been able to drive innovation that 
impacts sustainability. Conversely, E-INV plays a role in driving E-INN at the firm 
level. This means that when SMEs actively allocate resources to technological 
updates, environmental training, and the use of environmentally friendly raw 
materials, the company's innovative capacity to manage environmental issues 
significantly increases. The practical implications of these findings are important 
for both businesses and policymakers. For SME managers, these results encourage 
a re-evaluation of the structure of environmental spending, so that it is not solely 
focused on compliance aspects, but also directed towards activities that have 
strategic value in driving innovation. Meanwhile, the government and SME 
development institutions are expected to create policies and support schemes that 
expand access to green technology and sustainable E-INV financing.  

While providing meaningful empirical and theoretical contributions, this 
study has limitations, particularly its cross-sectional design, which fails to capture 
the dynamics of the relationships between variables over time. Furthermore, the 
sample size is limited to medium-sized manufacturing SMEs. Future research 
could be developed with a longitudinal approach to observe long-term changes 
between EC, E-INV, and E-INN. The research model could also be enriched by 
including mediating variables such as green organizational culture, as well as 
moderating variables such as environmental management control systems and 
stakeholder pressure. Expanding to other industrial sectors and different 
geographic regions could also provide a more holistic understanding of the 
dynamics of green innovation in the Indonesian SME sector. 
 The authors gratefully acknowledge the Directorate of Research and 
Community Service, Directorate General of Research and Development, Ministry 
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