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Abstract

:

Transition to a low-carbon, energy-efficient economy presents an opportunity to enhance the sustainability and competitiveness of manufacturing firms. The integration of energy-efficiency solutions into products resembles the concept of servitization that is now a lever for product competitiveness and, in turn, business performance. Based on empirical data from 293 manufacturers of electrical equipment or machinery and equipment, this paper analyzes the relation between energy-efficiency servitization capacity and performance using two structural equation models. To test the mediating role of servitization capacity, the first model uses strategic analysis of competitive structure to predict business performance, while the second model uses knowledge of the regulatory framework. Results suggest that both strategic analysis of competitive structure and knowledge of the regulatory framework positively influence performance via improving servitization capacity. With demand for new energy-efficient products expected to increase, products with a reduced energy footprint and energy-management services are needed for industrial processes to contribute to decarbonizing the economy.
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1. Introduction


To achieve environmental goals such as limiting global warming to well below 2 °C by 2030, necessary actions must be considered in all sectors, including an increase in industrial energy efficiency. The efficient use of energy has become a lever for transforming industrial processes, and this will ensure increasing demand for new energy-efficient products. For this reason, products with a reduced energy footprint and energy-management services are needed to enhance the energy efficiency of industrial processes.



As the energy-efficient products that drive the development of a low-carbon economy are usually more expensive [1], it is important to understand if and to what extent manufacturers consider the integration of energy-saving characteristics in products a valuable strategy [2] and to examine the effects on performance [3]. Energy-efficient products are especially relevant in light of the fourth industrial revolution paradigm, and companies may identify green product development as a growth opportunity [4]. That said, energy-efficient products are an investment given that savings can offset the initial price premium on energy efficient options, and offer a noteworthy return in comparison to non-efficient alternatives.



Manufacturing firms are innovating their business models by integrating product-service offerings as a strategic response to market trends [5] and to generate value [6] in order to outperform global competition [7,8]. Recent studies have examined the drivers of servitization success [9], its role in the value proposition [10], and the relationship between servitization and performance [11], suggesting that behavioral and business factors are prominent factors [12].



In this paper, the term performance refers to a set of factors that concur to increase the competitiveness of the products that firms produce; i.e., the ability of a firm to cope with competitors in selling its products in the reference market. Due to the complexity of relationships between the various factors this paper examines, and given that the analyses use empirical survey data, this performance proxy represents a fair compromise to overcome possible subjectivity biases in respondents’ answers. Similarly, “servitization” in this paper means the integration of energy-efficiency solutions into products, and serves to provide insights on the role of servitization as a mediator of performance.



Since mediation involves a mediator variable intervening between two other related constructs [13], this study examines two hypotheses to test whether servitization significantly mediates the relationships of both strategic analysis level and knowledge of the business regulatory framework with performance. To test these hypotheses, four constructs were designed: strategic analysis of competitive pressure (S), knowledge of the business regulatory framework (R), servitization capacity (SC), and performance assessment (P).



In the first hypothesis, energy-efficiency servitization mediates the relationship between strategic analysis and business performance; in the second hypothesis, energy-efficiency servitization mediates the relationship between business regulatory framework and business performance.



The relationships between these constructs are formalized using a structural equation model (SEM). The analysis is based on empirical data obtained from 293 manufacturers spread across Italy. The sample comprised manufacturers of machinery and equipment, including their mechanical components; fixed and mobile or hand-held devices; special equipment for transport; products that generate, distribute, and use electrical power; electrical lighting, signaling equipment, and electric household appliances.



Results suggest that the level of strategic analysis and the knowledge of the regulatory framework influence performance by facilitating servitization, in terms of integrating energy-efficiency solutions into products. In turn, servitization capacity is found to mediate the relationships of strategic analysis level and knowledge of the regulatory framework with business performance: specifically, 73% of the effect of strategic analysis on performance and 47% of the effect of knowledge of the regulatory framework on performance is direct. Therefore, firms can improve their internal ecosystems for service development by connecting their strategy and regulatory expertise. Doing so can benefit manufacturers’ organizational change processes, which have received little attention thus far [14].



The transition to a low-carbon, energy-efficient economy presents an opportunity to improve the sustainability and competitiveness of manufacturing firms. In fact, energy-efficient products constitute a competitive advantage in the global market for products and services.



The remainder of this paper is organized as follows. Section 2 reviews the literature, then Section 3 presents the materials and methods and explains the data collection procedure and sample selection approach. Section 4 reports the results, which are then discussed in Section 5. Finally, Section 6 concludes.




2. Literature Review


The service innovation literature has evolved into a vast field of research and development, incorporating dynamic interactions between technological and human systems that lead to management and organizational changes [15] in different types of services facing unique development, marketing, and management challenges [16]. The limited coherence in knowledge on this topic may be largely due to product innovation concepts, frameworks, and methods being applied by many early researchers to the services domain [17]. There are different types of service innovation, and a recent study identified four different ways to categorize these innovations: degree of change, type of change, newness, and means of provision [18]. In this study, product and service innovations complement each other because the paper analyzes manufacturers that, in many cases, add services to their products, thereby reinforcing their core business. Doing so can strengthen firms’ core competencies in relation to their key products, creating economies of scale that lead to self-reinforcing innovation dynamics, as suggested by the path-dependency literature [19].



Because innovation and its impacts on performance are often analyzed jointly, energy-efficiency services markets, which have numerous growth opportunities [20], and play a prominent role in increasingly competitive and dynamic economies. To exploit new business opportunities, firms must be able to adapt their business models; that is, their approaches to generating revenue, including their assumptions about capturing the value generated [21].



Research specifically focusing on service innovation in relation to sustainability is scarce [22], especially studies on innovation in energy-efficiency services. Previous research has focused primarily on various aspects of existing or potential concepts pertaining to energy-efficiency services, while customer needs for innovative energy-efficiency services have not received sufficient attention [23]. Generally, firms that offer energy services to end users operate in multiple industries [24]. Thus, innovation in energy-efficiency services varies according to the industry and the types of services provided.



Various definitions of servitization and various understandings of its value [6] have been provided. A contextual analysis of these works shows that servitization can be defined as the innovation of a manufacturer’s offerings, entailing a move from selling products to selling integrated product-service offerings. This innovation can range from introducing marginal services aimed at improving a product’s condition to integrating advanced services aimed at improving a product’s capabilities [25] and even its function and scope. The transition to integrating energy-efficiency solutions into products is commonly assumed to proceed gradually. Nevertheless, this kind of transition also faces three barriers related to strategy, implementation, and market structure [26]. Thus, servitization entails a search process in which new services are explored and then integrated with the product. For example, digital energy-efficiency services fall into the category of general purpose technologies [27] that open new business opportunities affecting firms’ activities and, in turn, performance. The concept of performance reflects the evaluation of a set of measures of a company’s ability to achieve its objectives effectively and efficiently [28]. For companies operating in dynamic markets, it is necessary to supplement objective economic and technical indicators with subjective data that reflect the perceptions of key personnel. This study recognizes that subjectivity in performance measurement should be treated with caution, as its use is simultaneously valuable and problematic, and one may note that scholars have investigated the benefits and drawbacks of both objective and subjective measures, with results that remain debatable [29]. If well-defined, subjective indicators tend to reflect related objective information: for example, a recent study confirms a positive correlation between subjective and objective business performance [30]. A careful analysis of the literature on firm performance measures revealed some recurring aspects of performance surveys [31,32].



Scholars have conducted numerous studies on how competition affects innovation. Their contradictory results may be partly due to the difficulty of both finding accurate measures of competition and defining the relevant market [33]. Overall, numerous empirical findings suggest that companies facing competitive pressure tend to be more innovative [34], and studies generally postulate that firms operating in competitive industries tend to find groundbreaking ways to perform value creation [35] and organizational learning—the process by which a firm develops new knowledge and insights from the market and its employees [36]. In line with growing interest in the relationship between strategic emphasis on business model innovation and firms’ performance [37], this study assumes that dealing with changes in the market creates substantial challenges for managers. Owing to the complexity of strategy formulation, managers face difficulty in analyzing all aspects of the business environment or establishing precise objectives; consequently, business strategies tend to involve small strategic adjustments [38]. To avoid strategic drift and positively affect firms’ performance, these marginal strategy adjustments should reflect and follow changes occurring in the market. This recommendation is particularly important in the energy-efficiency services sector given its vulnerability to unpredictable occurrences, such as technological innovation, regulations, or changes in energy prices, which undermine the rationality of strategic decisions [39].



Firms’ everyday operations are ruled by regulations. When well-designed, they can promote industry development; however, they can also be costly and ineffective. Although regulation is often perceived as static, it undergoes constant change and reformulation in practice [40]. Indeed, debates continue over how to harness competitive forces to motivate firms to serve consumers’ best interests [41] and the importance of policies to reduce barriers to innovation and increase energy efficiency [42]. This study adds to the evidence that high-quality regulation facilitates firms’ performance by contributing to their competitiveness [7]. Energy-efficient products reduce the energy need, keeping the same level or even improving technical efficiency.



The relation between energy-efficient products and performance has gained importance. Although due to the lower energy requirements, these products contribute to greening industrial processes, their development requires remarkable efforts [43] and they may be more expensive [1] even if savings can offset the initial price premium on energy efficient options, and offer a noteworthy return in comparison to non-efficient alternatives.



However, the relative energy efficiency of different products strongly depends on the energy price [44]. Therefore, in designing energy-efficient products, manufacturers must make decisions on these products’ energy-efficiency performance during the early design stages [45].




3. Materials and Methods


3.1. Design and Hypotheses


The path diagram in Figure 1 resembles a simple SEM of the kind widely used to assess the relationships among latent and observed variables [46]. In this idealized model, three constructs interact: the exogenous causal influence is defined as X, the endogenous causal influence (or mediator) corresponds to M, and the dependent variable is represented by Y [47]. X has a partial direct effect on Y, denoted as c, and an effect on M, denoted as a; M has an effect on Y, denoted as b. Intrinsically, M plays a dual role as the dependent variable and an independent variable. In the models used in this study, the total effect of X on Y comprises both a direct and an indirect effect [13]. The direct effect is the pathway from X to Y controlling for M; the indirect effect is the pathway from X to Y through M. The total effect measures the expected change in Y that arises owing to variation in X. The direct effect of a variable is not mediated by other variables in the model, whereas indirect effects are mediated by at least one variable and can be determined by subtracting the direct effect from the total effect.



This paper uses the framework depicted in Figure 1 to build two models. In model 1 the exogenous causal influence is the strategic analysis of competitive pressure; the mediator is servitization capacity, while the dependent variable is performance assessment. Similarly, in model 2 the exogenous causal influence is knowledge of the business regulatory framework, while the mediator is servitization capacity and the dependent variable is performance assessment (see Appendix A for a representation of both models).



This paper makes two assumptions, which are both empirically verified. First, it assumes that the higher the strategic analysis level, the higher the business performance [48]. Indeed, strategy is assumed to be relevant in explaining variations in firm profitability and performance [49]. Second, it assumes that the higher the knowledge of the business regulatory framework, the higher the business performance. This construct aims to appraise the conditions set by regulatory bodies that can be considered to dynamically influence performance [7]. These assumptions and arguments lead to the following hypotheses:



Hypothesis 1. 

Servitization capacity significantly mediates the relationship between strategic analysis and performance.





Hypothesis 2. 

Servitization capacity significantly mediates the relationship between knowledge of the business regulatory framework and performance.





To test these hypotheses, this paper’s research method merges quantitative and qualitative analyses.




3.2. Data Collection and Sample


Professionals in energy efficiency and management were surveyed to learn more about Italian manufacturers’ perspectives on energy-efficiency services and the related trends. The survey was designed to ensure the clarity, accuracy, order, and effectiveness of the items [50]. Each question was answered on an ordinal (Likert) scale. The possible responses were arranged horizontally from one to seven, anchored with consecutive integers and with verbal labels connoting evenly spaced gradations from “strongly disagree” to “strongly agree” or from “very low” to “very high.” The labels were symmetrical about a neutral middle. Table 1 lists the codified survey questions.



The questionnaire was aimed at energy managers, energy-efficiency experts, or dedicated professionals within the targeted firms. In partnership with a specialized energy business communication agency, email invitations to complete the online questionnaire were sent to 3124 individuals in the sampling frame. The survey was accompanied by a letter of invitation to participate, which included an explanation of the research objective. To encourage participation in the survey, participants were offered the opportunity to attend a workshop where the study’s main insights would be presented. During this workshop, additional feedback from qualified experts that enriched the analyses reported in this paper were received. The questionnaire link was opened by 784 recipients who at least started to fill in the questionnaire and of these, a total of 293 recipients returned a fully completed questionnaire, representing a response rate of 9.04%. The data collection period lasted three months and started in conjunction with a wider research program in partnership with the Italian industrial plant association. The respondents were analyzed by Nomenclature of Economic Activities (NACE Rev. 2), a European industrial activity classification set by Regulation (EC) 1893/2006, in Table 2.



Table 2 shows that respondents according to the NACE Rev. 2 code at two digits level.



Because 74.74% of the respondents were male, an independent t-test was performed to check whether a sample bias emerged under the null hypothesis that the difference between genders was non-zero. The gender group means are not statistically significantly different, as the p-values for the four constructs are as follows: P = 0.664, SC = 0.475, S = 0.548, R = 0.509. Noteworthy descriptive statistics of the sample composition are as follows: the average number of employees per firm was 103, 65.81% of the sample described their firms as “innovative” compared to the industry average, and 12.9% declared that their firms were members of a strategic alliance or network.



The manufacturers were geographically distributed across Italian regions as follows: Lombardy (79), Emilia-Romagna (53), Veneto (43), Piedmont (17), Lazio (15), Tuscany (8), Sardinia (8), Apulia (6), Sicily (6), Marche (4), Campania (4), Trentino-South Tyrol (3), Friuli-Venezia Giulia (3), Liguria (3), Abruzzo (3), Molise (3), Umbria (2), and Aosta Valley (1). No respondents reported being based in Calabria or Basilicata; location information was not provided by 32 manufacturers.



Given the growing motivation to improve and rising investment in energy efficiency, the market tends to function increasingly well for companies that sell complete packages of energy-efficiency services and for customers willing to pay to improve their energy efficiency. This study focuses on firms that operate in quasi-pure and incremental service areas, taking into consideration that the business models in these markets vary across NACE Rev. 2 sectors, reflecting differences in competitive environments and regulations.





4. Results


I designed four measurement constructs to build the two SEMs used in this study with maximum likelihood estimation. The constructs were then tested for quality and internal consistency to ensure reliability. The Cronbach’s alpha coefficients are reported in Table 3. Each measurement construct is based on seven observed variables, as detailed in Table 3. The 28 total variables were also tested for internal consistency to ensure reliability. The literature offers several different benchmarks for acceptable Cronbach’s alpha values; the acceptability threshold is normally set at 0.70, but some studies use a threshold of 0.6 [51]. The relatively low alpha value of the strategic analysis construct may be explained by the technical business units in which the respondents operated: respondents employed in technical and R&D units may have been unfamiliar with the strategic management terminology (e.g., “SWAT analysis” or “PEST analysis”) used in some questions.



The literature shows that firm size affects the decision to invest in innovation, with a larger size increasing the likelihood of investing [52]. The models depicted in Appendix A respectively correspond to model 1 and model 2, which contain three constructs. Two of the constructs—those related to SC and PA—are found in both models, while one construct varies according to the model. Model 1 incorporates the construct related to strategic analysis of competitive pressure while model 2 incorporates the construct related to knowledge of the regulatory framework. The models should be interpreted by noting the unidirectional links between the component pairings.



Analysis


Table 4 presents key statistics for the two models. Based on the analysis of model 1, I note that, consistent with Hypothesis 1, strategic analysis is positively correlated with servitization capacity (0.693 ***). This phenomenon can be explained by the expectation that greater market awareness facilitates an appropriate response to stimuli related to market trends. Similarly, strategic analysis is positively correlated with business performance (0.528 ***), although the correlation is weaker. Model 1 also shows that servitization capacity positively affects business performance (0.277 ***), but the causal direction of this association is beyond this study’s scope. Regarding model 2, I identify weak effects of knowledge of the business regulatory framework on servitization capacity (0.250 ***) and on business performance (0.135 **).



Table 5 summarizes the goodness of fit for both models. The root mean square error of approximation (RMSEA) is an index of fit for which a value of zero indicates the best fit and 0 < RMSEA < 0.1 indicates a good fit. In this respect, both models have a good fit, with model 2 (RMSEA 0.048) achieving a better fit than model 1 (RMSEA 0.069). For the standardized root mean residual (SRMR), a value of zero again indicates the best fit, and 0 < SRMR < 0.1 indicates a good fit. Again, both models achieve good fits, although model 1 (SRMR 0.067) achieves a better fit than model 2 (SRMR 0.076). The comparative fit index (CFI) compares a model’s fit with a hypothesized model. Its value ranges from 0 to 1; 1 indicates the best fit, and CFI > 0.9 indicates a good fit. The CFI value for model 1 is slightly below the desirable level of 0.9 (0.879), whereas the value for model 2 exceeds this level (0.942), indicating a better fit.



I next consider the magnitudes of the direct and indirect effects of strategic analysis and knowledge of the regulatory framework on business performance. As Table 6 shows, the total effect of strategic analysis on business performance in model 1 equals 1.10, and the direct effect is 0.807. These figures indicate that 73% of the effect of strategic analysis on business performance is direct after controlling for servitization capacity, while 27% is indirect. In model 2, the total effect of knowledge of the regulatory framework on business performance is 0.265, and the direct effect is 0.125. Thus, 47% of the effect of knowledge of the regulatory framework on business performance is direct after controlling for servitization capacity, and 53% is indirect.



The results reported in Table 4 and Table 6 support Hypothesis 1 (servitization capacity significantly mediates the relationship between strategic analysis and performance) and Hypothesis 2 (servitization capacity significantly mediates the relationship between knowledge of the business regulatory framework and performance). The integration of product-service offerings is thus shown to be positively linked to business performance, and the impacts of strategic analysis of competitive pressure and knowledge of the business regulatory framework on performance are strengthened by the mediating role of servitization capacity.





5. Discussion


Our findings confirm that knowledge of the regulatory framework is positively related to performance and that market-oriented firms—those that continuously analyze and understand their industries’ structures—stand out in their ability to dynamically act and react to trends in their markets, gaining useful knowledge for anticipating and responding to developing needs by integrating products and services.



The results provide different degrees of support for Hypotheses 1 and 2. First, the results confirm that servitization capacity mediates the positive relationship between strategic analysis and business performance (Hypothesis 1). Indeed, after controlling for propensity to innovate, 73% of the total effect of strategic analysis on business performance is direct; the remaining 27% of the total effect is indirect and mediated by servitization capacity. Second, the results also confirm that servitization capacity mediates the positive relationship between knowledge of the regulatory framework and business performance (Hypothesis 2). Of the total effect of knowledge of the regulatory framework on business performance, 47% is the direct effect after controlling for servitization capacity, while 53% is the indirect effect, mediated by servitization capacity. The mediating role of servitization capacity is, therefore, stronger in model 2.



Servitization capacity is likely to become a prominent success factor for businesses. This capacity is a fundamental requirement for capturing new market opportunities. Indeed, mandatory regulatory policies are currently supplemented by other measures that incentivize higher energy-efficiency levels [8,53,54,55], including incentives to adopt energy-management systems and share information and other resources that improve energy-efficiency knowledge and skills. This is particularly important given that new energy-efficiency services also contribute to decarbonizing industry, which is a sustainable development goal.



Considering that there is public pressure on firms to be responsible for the environment, and customers tend to favor businesses with a greening strategy, many firms are succeeding in reducing their carbon footprint and make sure they are energy efficient. Indeed, the world is becoming more environmentally conscious and energy-efficient products can improve firms’ reputations, which in turn can improve performance. Many firms are releasing reports showing their environmental practices in light of the fact that focusing on energy efficiency gives companies a competitive edge when it comes to branding and marketing. Being a company that sells energy-efficient products means being innovative for potential employees and your customers, and as previously stated, innovation is important for firms.



Because the study’s findings are based on a limited sample, they should be treated with caution. The first limitation is that using survey responses entails an unavoidable degree of subjectivity. Second, the study is based on cross-sectional data that do not allow causal inferences across time. Third, respondents may have considered a wide range of meanings for servitization, including alternative interpretations to that used in this paper. Nonetheless, this study advances current knowledge by providing insights to better understand how servitization capacity can create more value by enabling the transition from sales of products to sales of product-service systems, combining manufactured products with the provision of evolutionary maintenance and other services.




6. Conclusions


Since markets are becoming more environmentally conscious, energy-efficient products can enhance manufacturing firms’ performance. This paper investigated how integrating energy-efficiency solutions into products influences business performance, based on empirical data from a sample of manufacturers, primarily of electrical equipment and of machinery and equipment. Two models were developed to improve understanding of the mediating role of energy-efficiency solutions integrated into products: the first based on strategic analysis of the competitive structure, and the second based on knowledge of the regulatory framework.



The analyses results confirm that strategic analysis and knowledge of the regulatory framework are positively related to performance. Specifically, both the level of strategic analysis and knowledge of the regulatory framework facilitate the process of product-service integration and, in turn, positively influence business performance. Energy-efficiency solutions integrated into products are found to mediate these two relationships, as 27% of the effect of strategic analysis on performance and 53% of the effect of knowledge of the regulatory framework on business performance is indirect via servitization capacity.



The integration of product-service offerings is thus shown to be positively linked to business performance, and the impacts of strategic analysis of competitive pressure and knowledge of the business regulatory framework on performance are strengthened by the mediating role of servitization capacity. Overall, performance is influenced by how these innovations affect companies’ abilities to effectively adapt their operations to sector regulations and to analyze the industries in which they operate.



Business implications are straightforward since the transition to a low-carbon economy presents an opportunity to enhance the sustainability and competitiveness of manufacturing firms. The integration of energy-efficiency solutions into products by mean of servitization is now a key factor for business performance. So the transition to a low-carbon, energy-efficient economy provides opportunities for manufacturing firms to improve their sustainability and competitiveness. In fact, energy-efficient products can constitute a competitive advantage in global markets for products and related services. So manufacturing firms can give an important boost to energy-efficiency innovation and simultaneously offer fundamental resources for society and the environment. Policy implications are clear, too, when it comes to commitment to limiting global warming. Policy-makers must help firms to modernize industrial processes and exploit energy-efficient product opportunities by stimulating the development of new markets for efficient products by mean of financial support and regulatory frameworks aimed at steering the transition to a decarbonized economy.
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Figure A1. Representations of Model 1 and Model 2. 
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Figure A2. Size of Firms and Turnover in the Sample. 
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Figure 1. Research framework. Source: Created by the author, based on [13,47]. 
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Table 1. List of variables and key statistics.






Table 1. List of variables and key statistics.





	Variable
	Label
	Min.
	Mean
	Max
	SD
	Kurtosis





	sc1
	Idea management and collection
	1
	4.478
	7
	1.853
	1.921



	sc2
	Differentiation from competitors
	1
	5.512
	7
	1.604
	3.489



	sc3
	Trade-off analysis of energy-efficiency projects
	1
	4.782
	7
	1.769
	2.257



	sc4
	Energy-efficiency servitization financial analysis
	1
	4.744
	7
	1.832
	2.074



	sc5
	Pricing, placing, and value analysis
	1
	4.945
	7
	1.735
	2.311



	sc6
	Energy-efficiency service characteristics
	1
	4.901
	7
	1.637
	2.325



	sc7
	Client integration (feedback) into service design
	1
	5.253
	7
	1.589
	2.511



	s1
	Implementation of SWOT analysis
	1
	4.263
	7
	1.760
	2.065



	s2
	Industry analysis and research
	1
	2.345
	7
	1.706
	3.517



	s3
	Implementation of PEST analysis
	1
	5.406
	7
	1.622
	2.771



	s4
	Assessment of possible strategic alternatives
	1
	3.713
	7
	1.752
	2.133



	s5
	Analysis of substitute products
	1
	4.253
	7
	1.729
	2.016



	s6
	Competitive strategy and advantage
	1
	4.034
	7
	1.759
	2.082



	s7
	Market trends analysis
	1
	4.372
	7
	1.703
	2.145



	r1
	Regulation simple to understand and practical
	1
	2.877
	7
	1.665
	2.447



	r2
	Analysis of possible market distortions
	1
	2.532
	7
	1.602
	3.120



	r3
	Consistency with complementary rules or policies
	1
	3.147
	7
	1.687
	2.352



	r4
	Forecasting of regulation goals and output
	1
	2.700
	7
	1.503
	3.475



	r5
	Regulation fairly implemented
	1
	3.932
	7
	1.610
	2.145



	r6
	Regulation compatible with competition
	1
	2.106
	7
	1.332
	3.320



	r7
	Cost-efficiency analysis of regulation
	1
	3.956
	7
	1.904
	1.919



	p1
	Positioning of products
	1
	4.584
	7
	1.874
	2.157



	p2
	Quality of offered products
	1
	5.003
	7
	1.525
	2.350



	p3
	Product delivery operations
	1
	4.532
	7
	1.635
	2.336



	p4
	Strengthened market share
	1
	4.553
	7
	1.569
	2.429



	p5
	Client feedback
	1
	5.150
	7
	1.576
	2.624



	p6
	Product attractiveness
	1
	4.717
	7
	1.604
	2.520



	p7
	Industry knowledge
	1
	4.512
	7
	1.772
	2.290
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Table 2. Sample by NACE Rev. 2 code.
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	NACE
	Freq.
	%
	NACE Rev. 2 Code





	26
	21
	7.17
	Manufacture of computer, electronic, and optical products



	27
	91
	31.06
	Manufacture of electrical equipment



	28
	154
	52.57
	Manufacture of machinery and equipment n.e.c.



	35
	22
	7.51
	Manufacture and supply: electricity, gas, steam, and air conditioning



	other
	5
	1.71
	Construction of utility projects







See Appendix B for the distribution of size and turnover.
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Table 3. Measurement constructs.






Table 3. Measurement constructs.





	Construct
	Items
	Cronbach’s Alpha
	RMSEA
	CFI
	SRMR





	SC
	sc1, sc2, sc3, sc4, sc5, sc6, sc7
	0.858
	0.102
	0.945
	0.044



	R
	r1, r2, r3, r4, r5, r6, r7
	0.756
	0.061
	0.974
	0.046



	S
	s1, s2, s3, s4, s5, s6, s7
	0.610
	0.125
	0.807
	0.090



	P
	p1, p2, p3, p4, p5, p6, p7
	0.840
	0.064
	0.974
	0.034







RMSEA: root mean square error of approximation; CFI: comparative fit index; SRMR: standardized root mean residual.
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Table 4. Summary of the models.
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Coefficients

	
Std. Err.

	
Z






	
Model 1

	
SC

	

	

	




	
S

	
0.693 ***

	
0.045

	
15.250




	
P

	

	

	




	
SC

	
0.277 ***

	
0.086

	
3.210




	
S

	
0.528 ***

	
0.084

	
6.260




	
Model 2

	
SC

	

	

	




	
R

	
0.250 ***

	
0.063

	
3.950




	
P

	

	

	




	
SC

	
0.607 ***

	
0.049

	
12.420




	
R

	
0.135 **

	
0.058

	
2.310








Standardized coefficients. Structural components of models. ** significance level 5%, *** significance level 1%.
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Table 5. Goodness of fit of the models.
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	RMSEA
	AIC
	BIC
	CFI
	TLI
	SRMR





	Model 1
	0.069
	22,130.24
	22,373.13
	0.879
	0.864
	0.067



	Model 2
	0.048
	21,695.47
	21,938.36
	0.942
	0.935
	0.076







AIC: Akaike information criterion; BIC: Bayesian information criterion; CFI: comparative fit index; TLI: Tucker Lewis index; SRMR: standardized root mean square residual.
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Table 6. Total, direct, and indirect effects in the models.
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Effects

	

	
Coef.

	
Std. Err.

	
Z






	
Model 1

	
Direct

	
SC

	

	

	




	
S

	
1.125 ***

	
0.169

	
6.64




	
P

	

	

	




	
SC

	
0.261 ***

	
0.085

	
3.07




	
S

	
0.807 ***

	
0.169

	
4.77




	
Indirect

	
P

	

	

	




	
S

	
0.293 ***

	
0.102

	
2.86




	
Total

	
SC

	

	

	




	
S

	
1.125 ***

	
0.169

	
6.64




	
P

	

	

	




	
SC

	
0.260 ***

	
0.085

	
3.07




	
S

	
1.100 ***

	
0.174

	
6.33




	
Model 2

	
Direct

	
SC

	

	

	




	
R

	
0.246 ***

	
0.067

	
3.69




	
P

	

	

	




	
SC

	
0.571 ***

	
0.073

	
7.76




	
R

	
0.125 **

	
0.055

	
2.27




	
Indirect

	
P

	

	

	




	
R

	
0.140 ***

	
0.040

	
3.47




	
Total

	
SC

	

	

	




	
R

	
0.246 ***

	
0.067

	
3.69




	
P

	

	

	




	
SC

	
0.571 ***

	
0.073

	
7.76




	
R

	
0.266 ***

	
0.064

	
4.13








** significance level 5%, *** significance level 1%.
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