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1. Introduction 
 
According to the OECD (2002) SMEs represent between 96% and 99% of the total 
number of enterprises in most OECD economies. Indeed, the smallest size class of 
enterprise (0 to 9 employees) account for between 70% and 90%, while firms with 
between 0 and 49 employees constitute at least 95% of the total. Only 0.5% of enterprises 
in the manufacturing sector employ more than 500 in OECD countries. SMEs account for 
a significant share of economic output in OECD countries. In the United States, they 
account for nearly 40% of total economic activity and 52% of private non-farm GDP. 
Approximately one-sixth of manufacturing output is accounted for by small firms in 
OECD countries and an even higher share in countries such as Portugal, Italy, Spain, 
Belgium, Norway and Japan. 
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Figure 1: Distribution of Employment by Firm Size Class (1999) 

 
There is no single definition of an SME.  However, the European Union recently 
introduced a new definition of SMEs which is used worldwide as a reference 
(Commission Recommendation 2003/361/EC).  According to this definition†, SMEs are 
Non-subsidiary firms with fewer than 250 employees, annual turnover not exceeding 
EUR 5 million and/or a balance-sheet valuation not exceeding EUR 43 million. SMEs 
can be further divided into “small firms” (fewer than 50 employees, a turnover of less 
than EUR 10  million, and/or a balance sheet valuation of EUR 10 million) and “micro 
firms” (fewer than 10 employees, a turnover of less than EUR 2 million, and/or a balance 
sheet valuation of EUR 2 million).   
                                                 
† http://europa.eu.int/scadplus/leg/en/lvb/n26026.htm accessed on 03/04/2006 

http://europa.eu.int/scadplus/leg/en/lvb/n26026.htm
http://europa.eu.int/scadplus/leg/en/lvb/n26026.htm
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Historically, SMEs have not been subject to regulatory oversight to the same extent as 
larger firms (Petts 2000). Increasingly, however, SMEs are becoming the focus of 
environmental regulations. Moreover, there have always been some sectors which were 
dominated by SMEs and which had significant environmental impacts – i.e. textiles, dry 
cleaners, metal finishing, printing, food and beverage, and some electronics sub-sectors. 
In addition, even if each individual SME has little environmental impact relative to a 
large firm, the large number of those firms suggests that their overall environmental 
impacts can be substantial.  
 
However, their precise contribution to pollution and other environmental impacts is not 
well-known. One of the few studies to provide an estimate - Hillary (1995) which arrived 
at a figure of 70% of pollution emissions from UK manufacturing - can only be described 
as a guess. This information deficit is a frequently-cited concern when seeking to regulate 
SMEs. There can be significant economies of scale in monitoring and as such 
systematically collecting data on pollution emissions and waste arisings from SMEs can 
be financially burdensome. Having little information on the environmental performance 
of SMEs makes regulation targeted toward them especially difficult.   
 
Moreover, in many cases SME’s themselves are not aware of their own environmental 
impacts.  Studies by Petts (2000) and NetRegs (2002) found that there was a strong 
correlation between firm size and the self-perception of managers with the firm that they 
were generating negative environmental impacts. Given this rather benign self-perception 
also complicates the regulatory process since motivations for improved environmental 
performance will have to arise almost exclusively from external sources, such as local 
authorities and environment agencies. 
 
In addition, even if they are subject to regulation in principle a number of studies have 
found that awareness of the precise regulatory requirements was imperfect (Petts 2000, 
NetRegs 2002, Patton and Worthington 2003). This is attributed in part to the rather 
unstructured manner in which environmental issues are addressed in many SMEs, with 
few formal practices and little integration of environmental concerns in the management 
structure. 
 
While the literature on environmental management, performance and innovation is now 
very large and vivid for large firms and at the industry-level, the literature on SMEs is 
much thinner, and usually consists of case studies of varying quality. In addition, 
information is usually collected either on large firms or on SMEs, but not on both. 
Therefore, it is difficult to compare SMEs with other firms. However, it is the 
comparative aspect which we are able to explore in this paper using a comprehensive 
OECD database. 
 
This report provides an overview of SMEs’ environmental performance and management 
practices. The focus is on the differences between SMEs and other firms. In addition, the 
report seeks to improve our understanding of the determinants of the firms’ decision to 
implement environmental management systems, to undertake actions to reduce their 
environmental impacts, to introduce cleaner production processes and to invest in 
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environmental research and development. The impacts of public environmental policies 
will be carefully assessed. 
 
As noted above, statistical agencies and international organizations adopt different 
definitions of SMEs. Definitions usually take into account number of employees and/or 
turnover. In this report, we focus on size. From now on, SMEs are firms with more than 
50 and fewer than 250 employees. Due to data constraints, our analysis is not valid for 
firms with less than 50 employees. When appropriate to do so, we will further break the 
data by firms between 50 and 99 employees and firms between 100 and 249 employees. 
The firms all belong to the manufacturing sector (Code D – Manufacturing of ISIC)‡.  We 
will refer to firms with more than 250 employees as “other firms”. 
 
As expected, SMEs lag behind other firms in terms of environmental management. SMEs 
are less likely than other firms to have an Environmental Management System (EMS) in 
place, to have designated an employee with explicit responsibility for environmental 
concerns, and to have established a variety of environmental practices (environmental 
accounting, training, reporting, etc....). 
 
As such, SMEs and other firms appear to differ in their capacity to introduce 
environmental issues in their management systems and to reduce their environmental 
impacts. SMEs tend to have a more restricted information base upon which to assess the 
benefits of environmental management, and on ways to reduce their environmental 
impacts. They are also more financially constrained.  Moreover, SMEs and other firms 
appear to differ in their motivations for seeking to reduce the environmental impacts 
associated with their practices. While SMEs’ actions to reduce their environmental 
impacts are mostly driven by regulations, other firms appear to undertake such actions for 
other reasons, such as improving their image.  
 
The effects of the policy framework also appear to differ between SMEs and other firms. 
Flexible instruments that focus on the pollution generated (e.g. pollution taxes and 
performance-based standards), rather than on the means of its mitigation (e.g. 
technology-based standards) have a greater impact on SMEs’ decision to implement an 
EMS, and to undertake some actions to reduce their environmental impacts. This is 
thought to be the case because, contrary to instruments that focus on inputs or 
technologies in a prescriptive manner, they ‘force’ SMEs to look into the most efficient 
means of mitigating their environmental impacts.  
 
Overall, a case can be made to support the introduction of policies targeted at SMEs, 
providing information on benefits associated with EMS. Furthermore, subsidies targeted 
at SMEs could prove effective in helping them implement EMS and undertake actions to 
reduce their environmental impacts.  In a complementary fashion, the benefits of giving 
SMEs flexibility in the means by which they address their environmental impacts appears 
to be considerable.  Thus, 'better regulation' (more flexible policies) can be applied to 
SMEs if is complemented with more targeted incentives and measures to encourage 
improved environmental management. 
                                                 
‡ http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=D  

http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=D
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=D
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=17&Lg=1&Co=D
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The remainder of the report is organized as follow. Section 2 describes the data set and 
Section 3 provides descriptive statistics. Section 4 presents the results of our econometric 
estimations. The last section concludes and discusses some policy implications from our 
work. 

2. Description of the dataset  
 
The data used in this paper was collected by means of a postal survey undertaken in 2003 
of facilities operating in seven OECD countries: Canada, France, Germany, Hungary, 
Japan, Norway and the United States Respondents were CEO’s and environmental 
managers. The database includes detailed information on 4,108 facilities with more than 
50 employees operating in all manufacturing sectors. A detailed overview of the project 
can be found at www.oecd.org/env/cpe/firms. The database is valuable for a number of 
reasons. 
 
First, this database covers both SMEs and larger firms. Our results will thus be of greater 
relevance than those usually reported in the literature with one or the other group, often 
focusing exclusively on larger facilities. Thus we will be able to systematically compare 
SMEs and bigger firms. As such, we will provide policy recommendations relevant to 
SMEs, based on the distinct nature of their behaviour. The dataset has detailed 
information on 2,855 facilities with more than 50 employees and less than 250 
employees.  
 
Second, the database has harmonized information across facilities in seven OECD 
countries. Currently, most of the evidence available is from North America (mainly US-
based). Differences between countries are to be expected, and having data on more than 
one country will allow us to control for country-specific effects and thus increase 
confidence in our results.   
 
Third, the database covers a wide range of manufacturing sectors: from the heavily 
polluting to the less polluting. Current empirical evidence is concentrated in heavily 
polluting sectors, as those sectors were the first to be targeted by environmental policies. 
Since there is likely to be correlations between firm size, sector, and pollution-intensity 
this has the potential to lead to misleading conclusions, for which we are able to control 
against. 
 
Fourth, data was collected on a wide rage of issues which are not usually covered in the 
literature. For example detailed information is available on environmental management 
systems within facilities, as well as on the public policy framework faced by those 
facilities. As such we will be able to test previously untested hypotheses on the impacts 
of environmental policy on SMEs’ environmental behavior.   
 
Fifth, data was collected in a scientifically rigorous manner. Data collection followed 
established best practice for voluntary postal business surveys. Both the design of the 

http://www.oecd.org/env/cpe/firms
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survey questionnaire and implementation of the survey were consistent with best 
practices.  
 
However, as for every voluntary postal survey the dataset has some weaknesses that need 
to be acknowledged up-front and dealt with to the extent possible in the analysis. We 
review them now and explain the potential consequences for the results of the analyses 
discussed in the report. 
 
First, response rates are less than complete and are not equal across countries - ranging 
from 9% in France to 35% in Norway (see Table 1). Nevertheless, response rates are at 
the high end of the range of response rates for voluntary postal business surveys. In a 
review of 183 studies based on business surveys published in academic journals Paxson 
(cited in Dillman 2000) reports an average response rate of 21%. Relative to population 
size, the sample is large enough to ensure that sampling error is kept to acceptable levels.  
 
Second, as the response rates are different from 100%, the sample might be biased. 
Efforts have been devoted to check the representativity of our sample with respect to size 
and sectors. Results suggest that our sample is approximately representative with respect 
to facility size and sector (see Johnstone et al. 2006a).  
 
Third, it is quite likely that facilities with good environmental practices were more likely 
to fill in the questionnaire. This would generate some selection bias.  However, there is 
no reason to expect that selection bias is non-stochastic with respect to most of the 
explanatory variables of interest.  Thus, the assessment of - for instance - the effects of 
different public policy measures to encourage the introduction of specific environmental 
management tools is unlikely to be biased. 
 
Fourth, most of the data is qualitative in nature. This was a deliberate choice to ensure 
higher response rates. However, it does make it difficult to analyze some effects and to 
draw some firm policy recommendations. As such, one should be careful when 
interpreting results where the qualitative nature of the data is, at best, a first 
approximation of the underlying phenomenon. 
 
Fifth, some of our key variables are perception measures and those perceptions might 
differ from reality. This poses some challenges to know which variables should be 
included in the analysis and which should not  be included. In addition, one needs to be 
clear in defining the variables and in interpreting what they measure. 
 
Sixth, the data is a single cross-section. As such, it is not possible to control for some 
unobservable facility characteristics and to analyse issues which are dynamic in nature. 
The importance depends on the hypotheses being tested. In this report, we focus on 
hypotheses for which this is not a major concern. 
   
The database contains information on 2,855 SMEs. Among them, 1,490 are small firms 
(< 99 employees) and 1,365 are medium firms (100-249 employees). We also have 
information on 1,341 bigger firms (more than 250 employees). This will allow us to draw 
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comparison between SMEs and bigger firms. The distribution of firm size across 
countries and sector is available in table 2 and 3 in the annex.  

3. Bivariate Analysis 
 
In this section we provide some descriptive statistics on the differences between SMEs 
and other firms in terms of environmental management, performance and innovation. We 
also try to provide some explanations for the observed differences between SMEs and 
other firms. A more detailed analysis of those differences will be presented in section 4. 

3.1 Public Policy Framework  
 
Inspections 
Without a credible threat of inspections, most firms won’t comply with environmental 
regulation. Given the cost of inspecting SMEs, concerns have been expressed regarding 
the effectiveness of regulations targeted toward SMEs. Indeed, the large numbers of 
SMEs makes managers believe that they are less likely to be inspected and therefore 
more likely to ‘slip through the regulatory net’ (Gunningham 2002). Data available in our 
dataset on the number of inspections during the past three years show that SMEs are 
indeed less likely to be inspected by public environmental authorities (Figure 2).  While 
on average firms with less than 100 employees were inspected 2.3 times, firms with more 
than 500 employees faced 7.1 inspections over the last three years.   
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Figure 2: Number of Inspections during the last three years 

 
Stringency 
Firms were asked to assess the overall stringency of the environmental policy to which 
they were subject from ‘Not particularly stringent’ (1) to ‘Very stringent’ (3). 
Interestingly, the smaller the firm the less stringent the environmental policy regime to 
which they are subject is perceived to be. While the average response for firms with 50-
100 employees is 1.6 it goes up to 2.1 for firms with more than 500 employees (Figure 3). 
This might reflect the fact that environmental policies were first targeted at other firms, 
and are only gradually being targeted at SMEs.  
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Figure 3: Average Perceived Stringency  

 
Instruments 
Economic theory suggests that it is not only the overall stringency of the environmental 
policy regime that matters but also how the policy is designed - i.e. instrument choice 
matters. In order to understand the differences, firms were asked to assess the impact of 
different policy instruments on their production activities: from ‘Not Important’ (1) to 
‘Very Important’ (3). Specifically, they were asked to assess the following instruments: 
Input bans, technology-based standard, performance-based standard, input tax, pollution 
tax, liability for environmental damages, voluntary agreements, subsidy and technical 
assistance programmes. In general, for each instrument SMEs are less likely to declare 
that it has an important impact on their production activities, but there are not significant 
differences in the apparent use of different instruments across facility size. 

3.2 Environmental Management  
 
Responsibility – Institutional Location 
For firms to manage their environmental issues well, it is important that someone in the 
firm be explicitly responsible for environmental matters. Indeed, this person can act as 
the ‘go-to person’ for environmental issues. In addition, due to his/her function, this 
employee is likely to have knowledge of the environmental regulations facing the firm 
and on how to deal with environmental issues. Having an employee with explicit 
responsibility for environmental concerns can also be a way for firms to show that they 
care about the environment. This could improve their relations with clients and with the 
public. 
 
Overall, 70.3 percent of the firms have an employee with explicit responsibility for 
environmental matters (Figure 4). While 93.4 percent of firms with more than 500 
employees have such an employee, only 54.6 percent of firms with 50-99 employees 
have one. This may be a reflection of the fact that SMEs are less concerned by 
environmental issues than bigger firms. It could also be that bigger firms face more 
pressure from the public/regulatory authorities to address environmental concerns, or that 
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the need for such an individual is less important in SMEs where lines of communication 
are less extended. 
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Figure 4: Percentage of firms w/ someone w/ explicit environmental responsibility 

 
It is also interesting to focus on where the employee responsible for environmental 
matters is located within the firm. Once again, SMEs differ from larger firms (Figure 5). 
In SMEs, this individual is more likely to be part of senior management, while in larger 
firms he/she is more likely to be part of an Environment-Health-and-Safety (EHS) 
department. Specifically, 44.8 percent of the individuals responsible for environmental 
matters in firms with less than 100 employees are located in senior management. This 
percentage drops to 21.3 in firms with more than 500 employees. Conversely, only 13.3 
percent of individuals responsible for environmental matters in firms with less than 100 
employees are located in an EHS department. This percentage is 39.2 for firms with more 
than 500 employees.  
 
The preference of SMEs for someone from senior management being responsible for 
environmental matters may be driven by financial constraints. They cannot necessarily 
afford to hire someone specifically to fill this function.  However, it is also quite likely 
that a higher percentage of management officials in SMEs are likely to consider 
themselves are part of 'senior management', thus increasing the probability of providing 
such a response. Analogously, setting up an EHS department within a firm is likely to be 
subject to economies of scale. As such, bigger firms are more likely to have such a 
department and thus to designate someone from this department and to give him 
responsibility for environmental matters. 
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Figure 5: Location of individual w/ explicit environmental responsibility 
 
Environmental Management System 
According to the European Commission§, ‘An Environmental Management System 
(EMS) is a problem identification and problem solving tool that provides organizations 
with a method to systematically manage their environmental activities, products and 
services and helps to achieve their environmental obligations and performance goals.’   
 
Firms can implement such a system for three main reasons. It can help them better 
manage their environmental impacts, improve their relations with regulatory authorities 
and serve to improve their image. Indeed having an EMS in place can act as a signal of 
‘being green’. Regardless of the reasons why EMSs are implemented they are usually 
associated with better environmental performance, although establishing the precise 
causal role requires further research (Johnstone et al. 2006b).  
 
As such, it is interesting to establish whether SMEs are more or less likely than other 
firms to implement an EMS. However, the association of EMS with better environmental 
performance does not necessarily mean that the EMS is the cause of better performance. 
It could well be that some unobserved firm-characteristics (e.g. good management) lead 
to both better environmental performance and the implementation of an EMS. 
 
SMEs are less likely than bigger firms to have an EMS in place (Figure 6). While 24.8 
percent of firms with less than 100 employees have an EMS, 63.0 percent of firms with 
more than 500 employees have one. Economies of scale in the implementation of EMS 
might explain this result. It could also be that SMEs are less aware of the potential 
benefits associated with EMS relative to other firms. 
 

                                                 
§ http://europa.eu.int/comm/environment/emas/about/enviro_en.htm accessed 4/01/2006 

http://europa.eu.int/comm/environment/emas/about/enviro_en.htm
http://europa.eu.int/comm/environment/emas/about/enviro_en.htm
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Figure 6: Percentage of firms with an EMS in place 

 
Certification 
Some firms with an EMS choose to certify it, while others choose not do so. There are 
two main standards of certification: ISO 14001 and EMAS. We will focus on EMAS 
which was introduced by the European Union. It has been available to companies 
operating in the European Economic Area since 1995. Among firms with an EMS in 
place, SMEs are less likely than other firms to obtain EMAS certification. While 4.8 
percent of firms with less than 100 employees with an EMS in place obtained EMAS 
certification 8.4 percent of firms with more than 500 employees did so.  
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Figure 7: Percentage of firms with EMS which obtained EMAS certification 

 
Environmental Management Tools 
As part of their EMS or in addition to it, firms can establish environmental practices in 
order to implement environmental management. The practices reviewed in the survey 
range from a written environmental policy, to environmental training programs in place 
for employees, to carrying out external/internal environmental audits.  For each practice 
under consideration, SMEs are less likely to have implemented the practice than other 
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firms (Figure 8).  For example, while 44.4 percent of firms with less than 100 employees 
have a written environmental policy, 83.1 percent of firms with more than 500 employees 
have one. When it comes to environmental training programs for employees the 
percentage are 35.9 and 81.0. This can reflect the lack of financial resources available for 
such programs in SMEs and/or the existence of economies of scale in the establishment 
of such practices. 
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Figure 8: Percentage of firms with specific environmental practices 

3.3 Environmental Performance 
 
Actions 
As discussed above, little information is available on SMEs’ environmental performance, 
and this increases the difficulties faced in designing environmental policies targeted 
toward them. In order to fill this gap, we asked firms to assess the impacts of their 
products and production process in terms of solid waste generation, wastewater effluent 
and local or regional air pollution (as well as six other environmental impacts).  In 
addition, we asked the firms if they undertook concrete actions to reduce the 
environmental impacts mentioned above and if as a result they experienced a change in 
the impacts of their products and production process per unit of output. Ideally, one 
would want hard data on changes in emissions over time, but in order to ensure a 
satisfactory response rate, the decision was made to ask qualitative questions. 
 
With respect to environmental impacts, solid waste generation is systematically different 
from wastewater effluents and air pollution (Figures 9 and 10).** Firms report greater 
potential for negative impacts in terms of solid waste generation than in terms of 
wastewater effluents and air pollution. Differences also exist between SMEs and other 

                                                 
** We do not report the graph for wastewater effluents as it is almost identical to the one for air pollution. 
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firms. For the three categories under consideration, SMEs are more likely than other 
firms to report that they have low potential impacts, and are less likely than other firms to 
report moderately or very negative potential environmental impacts. This could be related 
to genuine differences in terms of production processes. However, it could also reflect the 
fact that bigger firms are more aware of their potential environmental impacts. 
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Figure 9: Environmental Impacts by Size: Solid Waste 
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Figure 10: Environmental Impacts by Size: Air Pollution 
 
Interestingly, a majority of firms report having undertaken concrete actions to reduce 
their environmental impacts in the preceding three years, with a bias toward having done 
so in the area of solid waste in particular (Figure 11). It is worth noting that 81.8 percent 
of the firms report undertaking actions to reduce the generation of solid waste. 
Concerning wastewater effluent and air pollution, the percentages are respectively 74.3 
and 62.4.  
 
This makes sense since firms declare having greater potential impacts in terms of solid 
waste than wastewater effluents and air pollution. As such, the generation of solid waste 
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is more likely to be regulated than wastewater effluents and air pollution. Regulation 
should lead to actions toward the reduction of negative impacts. In addition, regardless of 
any environmental regulation, firms usually have to deal with their solid waste. This is 
not always the case with water and air pollution. Firms have to pay for collection of solid 
waste, and so they face incentives to reduce the rate at which they generate them.  
 
SMEs report being less likely to undertake actions to reduce their negative environmental 
impacts in the three areas. This might reflect the perceived lower environmental impacts 
generated by SMEs.  There are no significant differences across the three environmental 
impact areas, with however, somewhat greater variation for SMEs - i.e. addressing air 
pollution is markedly lower for SMEs relative to other firms, but solid waste much less 
so. 
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Figure 11: Percentage of firms undertaking concrete actions to reduce environmental impacts 

 
With respect to reported changes in environmental impacts per unit of output, solid waste 
generation is systematically different from air pollution and wastewater effluents. Firms 
are more likely to report a decrease of solid waste generation and they are more likely to 
report no change in terms of air pollution and wastewater effluent. This might reflect 
differences in terms of environmental regulation regarding those three areas.††   
 
In line with the results described above on concrete actions undertaken, SMEs are more 
likely than bigger firms to report no change and less likely than bigger firms to report a 
decrease of their environmental impacts (Figure 11 and 12).‡‡ Those results suggest the 
existence of economies of scale in the reduction of air pollution, wastewater effluent and 
generation of solid waste.   
 

                                                 
†† Those differences would make sense given the differences in environmental impacts described above. 
‡‡ We do not report the graph for wastewater effluents as it is almost identical to the one for air pollution. 
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Figure 12: Change in the environmental impact per unit of output: Solid Waste 
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Figure 13: Change in the environmental impact per unit of output: Air Pollution 
 
Cleaner Production 
In order to comply with environmental regulations, firms can either decide to change 
their production processes (CPP) or to introduce end-of-pipe (EOP) technologies. At first, 
firms relied mainly on EOP technologies, which abate the pollution generated ex post. 
However, it may be more efficient to change production processes more fundamentally, s 
preventing the pollution from being generated in the first place as thus dealing with the 
root cause of pollution (see Labonne and Johnstone 2006 for a discussion of the 
economics behind the decision). 
 
Interestingly, smaller firms are more likely to implement CPP than larger firms (Figure 
14). While 80.2 percent of firms with less than 100 employees have implemented CPP, 
only 71.1 percent of firms with more than 500 employees have done so. This result might 
reflect two things. First, SMEs tend to have capital stock with a shorter life-span which 
provides more opportunity for fundamental change in production processes. Second, their 
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production processes are likely to be less capital-intensive which make it easier to modify 
them.  
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Figure 14: Percentage of firms using CPP 

 
Environmental Research and Development 
With innovation directed toward green technologies, simultaneously achieving high 
levels of economic performance and environmental quality, which now seem 
contradictory, could be achieved in the future. The role of SMEs in the innovation 
process is not always clear and as such it is interesting to understand the differences, if 
any, between SMEs and bigger firms in terms of innovation behavior.  
 
Measuring innovation is challenging. In the literature it is measured either with patents or 
with investment in Research and Development (R&D). Using patent counts as a proxy for 
innovation has been criticized on the grounds that no two patents have the same value, 
while using investment in R&D as a proxy focuses on the use of an input in the 
innovation process. In this report, and given the data available, we focus on the decision 
to invest in general R&D as well as on environmental R&D.  
 
Interestingly, SMEs do not differ from other firms in their propensity to engage in R&D 
activities (Figure 15). While 56.5 percent of firms with less than 100 employees have a 
budget for R&D 57.5 percent of firms with more than 500 employees have such a budget.  
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Figure 15: Percentage of firms with a budget for R&D 

 
However, when it comes to the decision to devote resources to environmental R&D, size 
appears to matter (Figure 15). SMEs are much less likely than other firms to engage in 
environmental R&D. Among firms with a R&D budget, 9.3 percent of firms with less 
than 100 employees devote resources to environmental R&D while 33.2 percent of firms 
with more than 500 employees do so. This might reflect economies of scale in 
environmental R&D but also the differences between environmental regulations faced by 
SMEs and environmental regulations faced by other firms. 
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Figure 16: Percentage of firms with a budget for R&D engaging in env. R&D 

 
Conclusions 
Overall, the bivariate analyses presented above are interesting as they point to some 
possibly valuable research directions with important policy implications. However, they 
need to be supplemented with multivariate analyses. Indeed, results obtained by bivariate 
analyses are subject to missing variables bias and more rigorous analyses should be 
applied. For example, SMEs are usually not listed on the stock market and are 
concentrated in some sectors. As such the differences obtained above between SMEs and 
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bigger firms could be due to sectoral effects and not to size. This is why we now turn our 
attention to multivariate analyses so we can include a wide range of controls. 

4. Multivariate Analysis 
 
In this section, we will discuss the results of multivariate analysis. We will analyze 
whether the determinants of environmental management systems, reported actions, 
cleaner production and environmental research and development differ between SMEs 
and other firms. These dependent variables have been selected because of their 
availability in the data set and because together they provide a good overall picture of the 
extent of pro-activity of a facility with respect to the environment, whether in terms of 
management (reported EMS), investment (reported actions), technology (reported cleaner 
production) or innovation (reported R&D). Moreover, they are discrete choices, 
facilitating comparison of SMEs and larger firms relative to some other continuous 
variables that might be examined (e.g. expenditures).  
 
We break down the sample in two: a sub-sample of SMEs and a sub-sample of other 
firms. We run regressions using the same explanatory variables on both samples in order 
to assess the differences. If we only included size variables in the regression using the full 
sample, we would force the effect of other variables to be the same across size groups.  
By splitting the sample we will be able to assess whether, for example, the impact of 
policy stringency on ‘environmental behavior’ differs between SMEs and other firms. In 
addition, as the variables we are trying to explain are binary, we estimate our regressions 
using probit analysis (except as otherwise noted). We discuss in detail the differences 
between SMEs and other firms and try to explain reasons for the differences found. Full 
results from the regressions are available in the Annex. 
 
In addition to the other explanatory variables discussed in each of the models estimated 
sector-level and country-level dummy variables are included since it is expected that 
sectoral and geographical distinctions will contain significant information that is not 
reflected in the other variables included. The coefficients on these variables are not 
discussed, but are included in the results presented in the Annex.  Of course, there may be 
interactions between such variables and the other variables included – i.e. a given policy 
may have an effect in one sector but not another – but examination of these effects would 
require estimation on split samples, as has been done in this report with respect to SMEs 
and larger firms.§§ 

4.1 Environmental Management  
 
In Section 3, we showed that SMEs are less likely than other firms to have an EMS in 
place. We will now try to understand the determinants of the decision to implement an 
EMS. Specifically we will focus on the differences between SMEs and other firms.  
 
According to the literature, the decision to implement an EMS is driven by various 
factors: environmental policies (both EMS-promoting and general) as well as market and 
                                                 
§§ For examples in which such methods have been applied see Johnstone (2006). 
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firm characteristics (Henriques and Sadorsky 2006 and Johnstone et al. 2006b). Examples 
of such characteristics are: financial constraints, relation with buyers, market scope and 
concentration, among others. We include those potential determinants in the analysis 
below.  
 
In the analysis it is found that there are four significant differences between SMEs and 
other firms when it comes to the decision to implement an EMS. First, being part of a 
multi-facility firm has a positive and significant impact on the probability to implement 
an EMS for SMEs, but not for other firms. This could be a reflection of the existence of 
minimum economies of scale (> 250 employees) in the implementation of an EMS being 
realised across small facilities within a single firm. 
 
Second, SMEs competing with others in the market on the basis of their relationships 
with buyers have a greater probability of implementing an EMS. No such impact is 
obtained with other firms. Put another way, buyers can ‘force’ SMEs, but not other firms, 
to introduce an EMS. This might be the case because SMEs have fewer potential buyers, 
and are in a weaker negotiating position. Alternatively, it may be that the supply chain 
can act as a powerful tool in providing information to SMEs on the benefits of EMS. 
 
Third, competing with others on the basis of product quality increases the probability for 
a SME to implement an EMS. No such impact is obtained with other firms. Having an 
EMS in place can act a signal of product quality. As SMEs and the quality of their 
products are less well-known than other firms in the market, the value of this signal is 
likely to be greater for SMEs. 
 
Fourth, SMEs which are provided with information by public authorities on the value of 
EMS are more likely to implement an EMS. This result does not hold for other firms. 
Therefore, a case can be made on the benefits of targeting such information provision 
programs to SMEs. Indeed, SMEs are less likely to be aware of the benefits associated 
with EMS. As such the benefits of providing them with such information is greater that 
for other firms. 
 
Fifth, SMEs with positive profit over the last three years (compared with those which 
reported no profits over the same period) are more likely to implement an EMS. This 
result does not hold for other firms. Financial constraints seem to be preventing SMEs 
from introducing an EMS. 
 
Sixth, interesting results are obtained on the effectiveness of the provision of public 
incentives to introduce an EMS. In particular, SMEs which are provided financial support 
by public authorities to encourage them to introduce an EMS are more likely to 
implement an EMS. This result does not hold for other firms. This further highlights the 
fact that SMEs are more financially constrained than other firms, preventing them from 
implementing an EMS. 
 
Seventh, programmes that link the implementation of an EMS with a reduction in the 
applicability of environmental regulations (e.g. reduction in the frequency of inspections 
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and/or waiving environmental regulations) work as significant incentives for SMEs to 
introduce an EMS. This result does not hold for other firms.  This result is significant in 
policy terms since one should make sure that the environmental benefits associated with 
the introduction of an EMS are greater than the cost associated with the reduction in the 
applicability of environmental regulations (see Johnstone et al. 2006b for a discussion). 
  
Eight, SMEs facing performance-based standard are more likely to introduce an EMS. 
This result does not hold for other firms. By forcing SMEs to look into the pollution they 
generate, it may be that performance-based standards generate information on the 
benefits of implementing an EMS. Other firms might already be doing this on their own 
for other reasons. However, input taxes appear to have the opposite effect - encouraging 
larger firms to introduce an EMS but not SMEs.  

4.2 Concrete Actions 
 
In Section 3, we showed that SMEs report being less likely to undertake concrete actions 
to reduce their environmental impacts in terms of air pollution, wastewater effluents and 
solid waste. We will now try to understand the determinants of the decision to undertake 
such actions. Specifically, we will focus on the differences between SMEs and other 
firms, and on the impact of public environmental policy. 
 
Environmental policy (both its design and its stringency), the firm’s environmental 
management system, and market characteristics are expected to influence firms’ 
incentives to undertake concrete actions to reduce the environmental impacts associated 
with their activities (Johnstone et al. 2006b). We include those potential determinants in 
the analysis below. 
 
Rather than examining each individual action separately, we created a score variable 
based upon responses to seven specific areas in which they may have undertaken 
measures: solid waste, wastewater, local and regional air pollutant, global air pollution, 
risk of accidents, soil contamination and natural resource use.   For facilities with less 
than 250 employees, the mean score is 3.83 (s.d. = 2.19), while for larger facilities the 
mean score is 5.24 (s.d. = 1.77).  Given the score nature of the variable, Poisson 
regression was undertaken (full results in the annex).  
 
There are six significant differences between SMEs and other firms when it comes to the 
concrete actions undertaken to reduce their environmental impacts. First, for SMEs, an 
increase in the frequency of inspections has a positive impact on the likelihood of having 
undertaken concrete actions to reduce their environmental impacts. This result does not 
hold for other firms. As stated before, SMEs seem to be more responsive than other firms 
to pressure from environmental regulations.  
 
Second, for SMEs, the use of performance-based standards and/or pollution taxes 
increases the likelihood of undertaking concrete actions to reduce their environmental 
impacts. This result does not hold for other firms. SMEs seem to be more responsive than 
other firms to environmental regulation. Their investments in environmentally-friendly 
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technologies are mainly driven by compliance. This is not necessarily the case for larger 
firms who may be motivated to improve their environmental performance for other 
reasons, for example to improve their image. It could also be that good environmental 
performance is a given for most large firms. 
 
Third, technical assistance programs have a positive impact on SMEs’ environmental 
performance. This result does not hold for other firms. This highlights the fact that SMEs 
tend to have less environmental knowledge than other firms, and as such public provision 
of information on ways to deal with environmental impacts are especially important for 
SMEs. Larger firms already have this type of knowledge. 
 
Fourth, for SMEs, having positive profits over the last three years (compared with no 
profits over the same period) increases the likelihood of undertaking concrete actions to 
reduce their environmental impacts. This result does not hold for other firms. Such 
investments are not a priority for SMEs, and as such they undertake them only when they 
have the financial resources necessary to do so. This could also be linked to the fact that 
SMEs are generally more credit-constrained than other firms. 
 
Fifth, for SMEs, competing with other firms on the basis of product price has a negative 
impact on the likelihood of undertaking concrete actions to reduce their environmental 
impacts. This result does not hold for other firms. This suggests that SMEs cannot afford 
to invest in air pollution reducing technologies when their main objective is to reduce 
cost. Other firms might have more resources to devote to such investments.  
 
Sixth, being part of a multi-facility firm has a positive impact on the number of concrete 
actions undertaken by SMEs to reduce their environmental impacts. No such result is 
obtained for larger firms. This suggests that SMEs tend to have less ‘environmental 
knowledge’ necessary to undertake those actions. Being part of multi-facility firm can 
thus facilitate access to such information. 

4.3 Cleaner Production 
 
In Section 3, we showed that SMEs are somewhat more likely than other firms to 
introduce cleaner production processes in response to environment regulation as opposed 
to the introduction of end-of-pipe technologies. We will now try to understand the 
determinants of the decision to implement CPP. Specifically we will focus on the 
differences between SMEs and other firms and on the impact of public policy.  
 
Indeed, some environmental policy instrument might encourage CPP will others might 
favor EOP technologies.  For instance, the use of more flexible policy measures 
(performance standards or economic instruments) may allow for compliance through 
cleaner production processes to a greater extent than technology-based standards (see 
Labonne and Johnstone 2006 for a discussion). Factors such as the firm’s management 
practices and financial constraints are also expected to have an influence, and we include 
these potential determinants in the probit analysis reported on below.  
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There are 3 significant differences between SMEs and other firms when it comes to the 
decision to introduce CPP. First, for SMEs, the more stringent the environmental policy 
regime they are subject to, the less likely they are to implement CPP rather than EOP. 
This result does not hold for other firms.  It could be that since the cost of the 
introduction of an EOP technology in response to environmental policy are more 
transparent the regulations are perceived as being more stringent. Indeed the 
implementation of a CPP suggests the existence of economies of scope between pollution 
abatement and production, which might lower the cost of compliance, or even prevent its 
accurate estimation. Thus, a firm that implemented a CPP might perceive the 
environmental policy as being less stringent.  
  
Second, SMEs facing technology-based standards are less likely to introduce CPP. This 
result does not hold for other firms. It is not surprising that such standards are associated 
with EOP technologies since they are prescriptive in nature. The observed difference 
between SMEs and other firms might come from the way they deal with environmental 
policies they face. Other firms are more likely to have a comprehensive response to 
environmental regulations than SMEs.  In addition, since monitoring of compliance tends 
to be less costly for EOP than CPP, it could be that SMEs are more likely to receive 
permits if they introduce the former. 
 
Third, SMEs facing input bans are more likely to introduce CPP. This result does not 
hold for other firms. The result for SMEs is not surprising. Firms facing such bans have 
to modify their production processes in order to be in compliance - EOP is not really a 
compliance option at all. However, why the result does not hold for larger firms is not 
easily explained. 

4.4 Environmental Research and Development 
 
In Section 3, we showed that SMEs and other firms do not differ significantly in their 
propensity to invest in R&D, but that they do differ when it comes to environmental 
R&D. Using probit analysis we will now try to understand the determinants of the 
decision to invest in environmental R&D. Specifically, we will focus on the differences 
between SMEs and other firms and on the impact of public policy.  
 
There are four significant differences between SMEs and other firms when it comes to 
the decision to invest in environmental R&D. First, technical assistance programs have a 
positive impact on SME’s decision to invest in environmental R&D. This result does not 
hold for other firms. It highlights, once again, the importance of information for SMEs. 
Technical assistance programs provide firms with information on environmental-related 
technical capabilities. As SMEs tend to possess less information on environmental issues 
than other firms, those programs are especially valuable to them.  
 
Second, having implemented an EMS increases the likelihood that SMEs will invest in 
environmental R&D. This result does not hold for other firms. EMSs usually results in 
the provision of new information on environmental issues and their links with the 
technological options available to firms. This extra information is especially valuable to 
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smaller firms since they tend to have less access to such information. And since research 
and development is a particularly risk investment, an improved information base is likely 
to be important in encouraging such investments. 
 
Third, for SMEs, environmental training for employees is positively correlated with the 
decision to engage in environmental R&D. This result does not hold for other firms. 
Environmental training, as well as the implementation of an EMS, is a proxy for firms’ 
environmental knowledge and as such the argument goes as above for EMS. 
 
Fourth, for SMEs, designating an employee explicitly responsible for environmental 
matters increases the likelihood of investing in environmental R&D. This result does not 
hold for other firms. Having such an employee can facilitate information flows more 
easily within the firm. This is especially valuable for SMEs, as they tend to have less 
“environmental knowledge”. Thus, it is extremely important for SMEs to have 
mechanisms in place to ensure that the knowledge is diffused in the firm.  In addition, 
having such an official increases the likelihood that there will be a ‘champion’ for 
environment-related investments (including research and development) in the firm. 

5. Conclusion 
 
To conclude, this report clearly suggests that SMEs and larger firms differ greatly in the 
way they deal with environmental issues. In addition, it appears that there are a greater 
number of factors explaining the variation in environmental management, performance 
and innovation for SMEs than larger firms.   
 
First, when environmental policy has an impact on SMEs’ behavior it is usually mainly 
through increased stringency or an increase in the number of inspections. However, the 
choice of policy instrument also matters more for SMEs than for larger firms. For 
instance, the use of more flexible performance standards has a positive influence on the 
propensity to: a) invest in concrete actions to reduce impacts; and b) on the likelihood 
that such investments take the form of more integrated abatement strategies. Well-
designed public policies can thus have a significant impact on SMEs’ environmental 
management and performance. 
 
Second, our results show clearly that supporting public policy programs (e.g. information 
provision and technical assistance programs) have a great role to play in modifying 
environmental behaviour among SMEs, and much more so than for larger firms. 
However, such programmes can be costly to implement, requiring considerable 
administrative resources.  Therefore, when implementing such programs, policymakers 
should target them toward SMEs in order to maximize their effectiveness.  
 
Third, even if EMSs and other environmental management tools tend to be rarer among 
SMEs than they are among larger firms, when they are introduced they make a significant 
difference, particularly with respect to innovation. The implementation of an EMS and 
environmental training programmes, as well as the explicit designation of responsibility 
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for environmental matters have a positive influence on the likelihood of undertaking 
concrete actions of investing in environment-related research and development.  
 
Fourth, financial and market conditions play an important role in explaining SMEs 
environmental management and performance. They tend to have fewer financial 
resources, and this can prevent them from investing in new management systems and in 
environment-friendly production processes. In addition, the nature of the market in which 
they operate can affect their environment-related behaviour to a greater extent than larger 
firms. 
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Annex – General Tables 
 
 

Country Response Rate 
Canada 25.0% 
France 9.3% 

Germany 18.0% 
Hungary 30.5% 

Japan 31.5% 
Norway 34.7% 

United States 12.1% 
Total 24.7% 
Table 1: Response Rate by Country 

 
 

Table 2: Survey Respondents by Size and by Country 
 

 Canada France Germany Hungary Japan Norway USA Total 
50-99 76 85 351 66 661 155 96 1490
100-249 68 81 278 198 508 102 130 1365
250-499 62 39 130 101 178 36 130 676
500+ 50 64 139 101 152 16 133 655
Total 256 269 898 466 1499 309 489 4186
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Label ISIC 
Classification 50-99 100-249 250-

499 500+ Total 

Food Beverage and 
Tobacco Sectors 15-16 144 145 67 64 420

Textiles, Apparel, 
Leather Sectors 17-19 69 87 32 17 205

Wood Products and 
Furniture Sectors 20 and 36 89 61 44 18 212

Paper, Publishing 
and Printing Sectors 21-22 124 110 56 40 330

Fuel, Chemicals, 
Rubber, Plastic  Sectors 23-25 220 200 115 101 636

Non-Metallic 
Mineral Products Sectors 26 60 52 19 18 149

Basic and 
Fabricated Metals Sectors 27-28 332 266 119 110 827

Machinery, 
Electrical and 
Instruments 

Sectors 29-33 334 308 154 200 996

Motor Vehicles and 
Transport 
Equipment 

Sectors 34-35 71 94 58 67 290

Recycling and 
Other Sectors 37-39 23 32 9 15 79

Total  1466 1355 673 650 4144
Table 3: Survey Respondents by Size and by Sector 

http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=17&Lg=1
http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=17&Lg=1
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 Variable 

Name 
Label 

Environmental Policy 
 STRINGENT1 =1 if policy is not perceived as particularly stringent 

=0 otherwise 
 STRINGENT2 =1 if policy is perceived as moderately stringent 

=0 otherwise 
 STRINGENT3 =1 if policy is perceived as very stringent 

=0 otherwise 
 INSPFREQ Number of times the facility has been inspected by public environmental authorities 

in the last three years. 
=0 otherwise 

 POLTAX =1 if emission taxes or charges are perceived as important on the facility’s 
production activities. 
=0 otherwise 

 INPTAX =1 if input taxes are perceived as important on the facility’s production activities. 
=0 otherwise 

 PERFSTD =1 if performance-based standards are perceived as important on the facility’s 
production activities. 
=0 otherwise 

 TECHSTD =1 if technology-based standards are perceived as important on the facility’s 
production activities. 
=0 otherwise 

 INPTBAN =1 if input bans are perceived as important on the facility’s production activities. 
=0 otherwise 

 TECHASS =1 if technical assistance programs are perceived as important on the facility’s 
production activities. 
=0 otherwise 

 RAPCPRMB =1 if public authorities have consolidating environmental permits programmes in 
place to encourage the use of an EMS. 
=0 otherwise 

 RAPTECHB =1 if public authorities have technical assistance programmes in place to encourage 
the use of an EMS. 
=0 otherwise 

 RAPFSUPB =1 if public authorities have financial support programmes in place to encourage 
the use of an EMS. 
=0 otherwise 

 RAPINFOB =1 if public authorities have programmes in place that provide information about 
the value of an EMS. 
=0 otherwise 

 RAPEPRMB =1 if public authorities have expediting environmental permits programmes in 
place to encourage the use of an EMS. 
=0 otherwise 

 RAPRECGB =1 if public authorities have special recognition or award programmes in place to 
encourage the use of an EMS. 
=0 otherwise 

 RAPREFB =1 if public procurement favor firms with an EMS. 
=0 otherwise 

 RAPINSPB =1 if public authorities reduce the frequency of regulatory inspections for firms 
with an EMS 
=0 otherwise 

 RAPREGSB =1 if public authorities have waiving environmental regulations programmes in 
place to encourage the use of an EMS. 
=0 otherwise 
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 RAPSTRGB =1 if public authorities reduce the stringency of regulatory thresholds for firms with 
an EMS. 
=0 otherwise 

Market Characteristics 
 LOCAL =1 if the scope of the facility’s market is local. 

=0 otherwise 
 REGIONAL =1 if the scope of the facility’s market is regional. 

=0 otherwise 
 GLOBAL =1 if the scope of the facility’s market is global. 

=0 otherwise 
 COMP5 =1 if there are less than 5 competitors on the market. 

=0 otherwise 
 COMP10 =1 if there are more than 10 competitors on the market. 

=0 otherwise 
 COMPPRIC =1 if the facility’s ability to compete on the market is related to product price. 

=0 otherwise 
 COMPIMG =1 if the facility’s ability to compete on the market is related to firm image. 

=0 otherwise 
 COMPQUAL =1 if the facility’s ability to compete on the market is related to product quality. 

=0 otherwise 
 COMPBYRS =1 if the facility’s ability to compete on the market is related to established 

relationships with buyers. 
=0 otherwise 

Firm Characteristics 
 FRMQUOT =1 if the firm is quoted on a stock exchange. 

=0 otherwise 
 MULTIFAC =1 if the firm has more than one production facility. 

=0 otherwise 
 LOSS =1 if  the firm has experienced loss in the past three years 

=0 otherwise 
 PROFIT =1 if  the firm has experienced positive profit in the past three years 

=0 otherwise 
 EMP50_99 =1 if there are more than 50 but less than 100 employees in the facility. 

=0 otherwise 
 EMP100_249 =1 if there are more than 100 but less than 250 employees in the facility. 

=0 otherwise 
 EMP250_499 =1 if there are more than 250 but less than 500 employees in the facility. 

=0 otherwise 
 EMP500 =1 if there are more than 500 employees in the facility. 

=0 otherwise 
Environmental Management 
 EMS =1 if the facility has implemented an environmental management system. 

=0 otherwise 
 EMPACCT =1 if the facility has established environmental accounting 

=0 otherwise 
 EMPTRAIN =1 if the facility has established environmental training for employees 

=0 otherwise 
 PERSENV =1 if at least one person in the facility has explicit responsibility for environmental 

concerns. 
=0 otherwise 

Country and Sector Variables 
 CANADA =1 if the country is Canada 

=0 otherwise 
 FRANCE =1 if the country is France 

=0 otherwise 
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 GERMANY =1 if the country is Germany 
=0 otherwise 

 HUNGARY =1 if the country is Hungary 
=0 otherwise 

 JAPAN =1 if the country is Japan 
=0 otherwise 

 NORWAY =1 if the country is Norway 
=0 otherwise 

 USA =1 if the country is USA 
=0 otherwise 

 SECTOR1 =1 if the industrial sector is food, tobacco and beverage 
=0 otherwise 

 SECTOR2 =1 if the industrial sector is leather, fur and textile 
=0 otherwise 

 SECTOR3 =1 if the industrial sector is wood and furniture 
=0 otherwise 

 SECTOR4 =1 if the industrial sector is pulp and paper 
=0 otherwise 

 SECTOR5 =1 if the industrial sector is coke, chemicals and rubber 
=0 otherwise 

 SECTOR6 =1 if the industrial sector is non-metallic mineral products 
=0 otherwise 

 SECTOR7 =1 if the industrial sector is metal  
=0 otherwise 

 SECTOR8 =1 if the industrial sector is machinery and equipment 
=0 otherwise 

 SECTOR9 =1 if the industrial sector is motor vehicles and transport equipment 
=0 otherwise 

 SECTOR10 =1 if the industrial sector is recycling and other 
=0 otherwise 

Table 4: Glossary of Explanatory Variables Used in the Analysis 
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Annex – Results from regressions 

Decision to implement an EMS (Probit) 
 

FULL SAMPLE 

Model Information 
 

Number of Observations            3090 
Name of Distribution            Normal 
Log Likelihood            -1707.380682 

 
Analysis of Parameter Estimates 

 
                                     Standard   95% Confidence     Chi- 
              Parameter  DF Estimate    Error       Limits       Square Pr > ChiSq 
 
              Intercept   1  -2.5786   0.2978  -3.1622  -1.9950   74.99     <.0001 
              stringent1  1  -0.1770   0.0648  -0.3040  -0.0499    7.45     0.0063 
              stringent3  1   0.0609   0.0764  -0.0888   0.2106    0.64     0.4251 
              INSPFREQ    1   0.0109   0.0045   0.0020   0.0197    5.81     0.0159 
              Inptax      1  -0.1410   0.0696  -0.2775  -0.0045    4.10     0.0429 
              Poltax      1  -0.0477   0.0689  -0.1827   0.0873    0.48     0.4886 
              Techstd     1  -0.1029   0.0716  -0.2432   0.0375    2.06     0.1509 
              Perfstd     1   0.2617   0.0686   0.1273   0.3961   14.56     0.0001 
              Inptban     1   0.1090   0.0629  -0.0143   0.2323    3.00     0.0831 
              Techass     1  -0.0532   0.0577  -0.1664   0.0599    0.85     0.3567 
              rapcprmb    1  -0.0473   0.1504  -0.3422   0.2475    0.10     0.7530 
              raptechb    1   0.0413   0.1131  -0.1804   0.2630    0.13     0.7149 
              rapfsupb    1   0.3372   0.1143   0.1132   0.5612    8.71     0.0032 
              rapinfob    1   0.0909   0.1075  -0.1198   0.3016    0.72     0.3978 
              rapeprmb    1  -0.0180   0.1444  -0.3010   0.2650    0.02     0.9007 
              raprecgb    1  -0.0886   0.1219  -0.3275   0.1502    0.53     0.4670 
              raprefb     1  -0.0010   0.1319  -0.2594   0.2575    0.00     0.9941 
              rapinspb    1   0.3442   0.1246   0.1000   0.5883    7.63     0.0057 
              rapregsb    1   0.1752   0.1730  -0.1638   0.5142    1.03     0.3112 
              rapstrgb    1   0.0336   0.1461  -0.2528   0.3200    0.05     0.8180 
              loss        1  -0.0774   0.0783  -0.2309   0.0761    0.98     0.3229 
              profit      1   0.1475   0.0652   0.0198   0.2752    5.13     0.0235 
              comp5       1   0.0167   0.0636  -0.1080   0.1414    0.07     0.7933 
              comp10      1  -0.0538   0.0601  -0.1716   0.0639    0.80     0.3703 
              local       1  -0.1255   0.0979  -0.3172   0.0663    1.64     0.1998 
              regional    1   0.2831   0.0955   0.0959   0.4703    8.79     0.0030 
              global      1   0.2358   0.0662   0.1060   0.3656   12.68     0.0004 
              NumbFac     1   0.0206   0.0544  -0.0859   0.1272    0.14     0.7043 
              FRMQUOT     1   0.2787   0.0759   0.1299   0.4275   13.47     0.0002 
              COMPPRIC    1   0.1745   0.0582   0.0604   0.2886    8.98     0.0027 
              COMPIMG     1  -0.0386   0.0485  -0.1337   0.0566    0.63     0.4271 
              COMPQUAL    1   0.1078   0.0709  -0.0312   0.2468    2.31     0.1284 
              COMPBYRS    1   0.1298   0.0523   0.0274   0.2323    6.17     0.0130 
              Emp50_99    1  -0.3227   0.0636  -0.4473  -0.1981   25.78     <.0001 
              Emp250_499  1   0.3936   0.0741   0.2484   0.5388   28.21     <.0001 
              Emp500      1   0.6408   0.0820   0.4801   0.8016   61.06     <.0001 
              FRANCE      1   0.0344   0.1518  -0.2630   0.3319    0.05     0.8206 
              JAPAN       1   1.1713   0.1183   0.9396   1.4031   98.11     <.0001 
              GERMANY     1   0.1085   0.1151  -0.1171   0.3341    0.89     0.3461 
              HUNGARY     1  -0.0661   0.1278  -0.3166   0.1844    0.27     0.6052 
              CANADA      1  -0.0643   0.1368  -0.3324   0.2037    0.22     0.6381 
              NORWAY      1   0.7319   0.1395   0.4584   1.0053   27.52     <.0001 
              Sector_2    1  -0.2228   0.1519  -0.5205   0.0748    2.15     0.1423 
              Sector_3    1   0.0979   0.1498  -0.1957   0.3914    0.43     0.5135 
              Sector_4    1   0.3396   0.1221   0.1003   0.5790    7.74     0.0054 
              Sector_5    1   0.6500   0.1071   0.4400   0.8600   36.80     <.0001 
              Sector_6    1   0.1778   0.1600  -0.1357   0.4913    1.24     0.2664 
              Sector_7    1   0.4170   0.1031   0.2149   0.6192   16.35     <.0001 
              Sector_8    1   0.4698   0.1042   0.2656   0.6739   20.34     <.0001 
              Sector_9    1   0.6858   0.1281   0.4348   0.9369   28.67     <.0001 
              Sector_10   1   0.5497   0.1945   0.1685   0.9308    7.99     0.0047 
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SMEs ONLY 
 

Model Information 
 

Number of Observations            2079 
Name of Distribution            Normal 
Log Likelihood            -1133.398055 

 
Analysis of Parameter Estimates 

 
                                     Standard   95% Confidence     Chi- 
              Parameter  DF Estimate    Error       Limits       Square Pr > ChiSq 
 
              Intercept   1  -2.8833   0.3626  -3.5940  -2.1726   63.23     <.0001 
              stringent1  1  -0.1338   0.0767  -0.2842   0.0166    3.04     0.0812 
              stringent3  1   0.0274   0.1036  -0.1756   0.2305    0.07     0.7912 
              INSPFREQ    1   0.0126   0.0065  -0.0002   0.0254    3.72     0.0538 
              Inptax      1  -0.2274   0.0824  -0.3889  -0.0660    7.62     0.0058 
              Poltax      1   0.0153   0.0829  -0.1471   0.1778    0.03     0.8531 
              Techstd     1  -0.0734   0.0872  -0.2443   0.0974    0.71     0.3995 
              Perfstd     1   0.3151   0.0787   0.1609   0.4694   16.03     <.0001 
              Inptban     1   0.0924   0.0783  -0.0611   0.2458    1.39     0.2380 
              Techass     1  -0.0625   0.0733  -0.2062   0.0811    0.73     0.3935 
              rapcprmb    1  -0.3123   0.2147  -0.7332   0.1086    2.12     0.1458 
              raptechb    1   0.0072   0.1485  -0.2838   0.2983    0.00     0.9613 
              rapfsupb    1   0.4659   0.1466   0.1785   0.7533   10.10     0.0015 
              rapinfob    1   0.2587   0.1350  -0.0059   0.5234    3.67     0.0554 
              rapeprmb    1   0.0607   0.1952  -0.3218   0.4433    0.10     0.7557 
              raprecgb    1  -0.3038   0.1652  -0.6276   0.0199    3.38     0.0659 
              raprefb     1  -0.0521   0.1682  -0.3818   0.2775    0.10     0.7566 
              rapinspb    1   0.4129   0.1659   0.0877   0.7380    6.19     0.0128 
              rapregsb    1   0.4105   0.2261  -0.0326   0.8536    3.30     0.0694 
              rapstrgb    1   0.0362   0.1903  -0.3368   0.4093    0.04     0.8490 
              loss        1  -0.1267   0.0934  -0.3098   0.0563    1.84     0.1748 
              profit      1   0.1370   0.0780  -0.0158   0.2899    3.09     0.0789 
              comp5       1   0.0701   0.0784  -0.0835   0.2238    0.80     0.3709 
              comp10      1  -0.0533   0.0736  -0.1975   0.0908    0.53     0.4684 
              local       1  -0.1829   0.1086  -0.3958   0.0299    2.84     0.0921 
              regional    1   0.3730   0.1166   0.1443   0.6016   10.22     0.0014 
              global      1   0.2480   0.0818   0.0877   0.4083    9.20     0.0024 
              NumbFac     1   0.1083   0.0655  -0.0201   0.2366    2.73     0.0983 
              FRMQUOT     1   0.4562   0.1160   0.2288   0.6836   15.47     <.0001 
              COMPPRIC    1   0.1646   0.0701   0.0272   0.3019    5.52     0.0189 
              COMPIMG     1  -0.0044   0.0595  -0.1211   0.1123    0.01     0.9405 
              COMPQUAL    1   0.1461   0.0834  -0.0173   0.3095    3.07     0.0797 
              COMPBYRS    1   0.1317   0.0657   0.0029   0.2604    4.02     0.0450 
              FRANCE      1   0.1157   0.2192  -0.3140   0.5453    0.28     0.5978 
              JAPAN       1   1.1121   0.1709   0.7771   1.4471   42.33     <.0001 
              GERMANY     1   0.1528   0.1713  -0.1830   0.4886    0.80     0.3724 
              HUNGARY     1   0.0002   0.1918  -0.3756   0.3761    0.00     0.9991 
              CANADA      1  -0.3112   0.2100  -0.7228   0.1004    2.20     0.1384 
              NORWAY      1   0.7240   0.1886   0.3544   1.0937   14.74     0.0001 
              Sector_2    1  -0.2597   0.1833  -0.6190   0.0995    2.01     0.1565 
              Sector_3    1   0.1187   0.1840  -0.2419   0.4793    0.42     0.5189 
              Sector_4    1   0.2595   0.1506  -0.0358   0.5547    2.97     0.0850 
              Sector_5    1   0.5430   0.1331   0.2821   0.8039   16.64     <.0001 
              Sector_6    1   0.2411   0.1914  -0.1340   0.6161    1.59     0.2078 
              Sector_7    1   0.2702   0.1272   0.0210   0.5195    4.52     0.0336 
              Sector_8    1   0.3056   0.1290   0.0528   0.5585    5.61     0.0178 
              Sector_9    1   0.6189   0.1631   0.2992   0.9385   14.40     0.0001 
              Sector_10   1   0.4587   0.2369  -0.0057   0.9230    3.75     0.0529 
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OTHER FIRMS ONLY 
 

Model Information 
 

Number of Observations            1011 
Name of Distribution            Normal 
Log Likelihood            -556.5436407 

 
Analysis of Parameter Estimates 

 
                                     Standard   95% Confidence     Chi- 
              Parameter  DF Estimate    Error       Limits       Square Pr > ChiSq 
 
              Intercept   1  -1.9308   0.5753  -3.0584  -0.8033   11.26     0.0008 
              stringent1  1  -0.3176   0.1293  -0.5711  -0.0641    6.03     0.0141 
              stringent3  1   0.1063   0.1169  -0.1228   0.3353    0.83     0.3632 
              INSPFREQ    1   0.0141   0.0064   0.0015   0.0267    4.84     0.0279 
              Inptax      1   0.1330   0.1366  -0.1346   0.4007    0.95     0.3300 
              Poltax      1  -0.2242   0.1320  -0.4830   0.0346    2.88     0.0895 
              Techstd     1  -0.1028   0.1319  -0.3612   0.1556    0.61     0.4356 
              Perfstd     1   0.0214   0.1500  -0.2726   0.3154    0.02     0.8865 
              Inptban     1   0.0876   0.1088  -0.1256   0.3009    0.65     0.4205 
              Techass     1  -0.0568   0.0971  -0.2472   0.1336    0.34     0.5587 
              rapcprmb    1   0.2499   0.2271  -0.1952   0.6950    1.21     0.2711 
              raptechb    1  -0.0155   0.1859  -0.3799   0.3488    0.01     0.9335 
              rapfsupb    1   0.0431   0.1933  -0.3357   0.4219    0.05     0.8236 
              rapinfob    1  -0.2131   0.1905  -0.5864   0.1602    1.25     0.2633 
              rapeprmb    1  -0.1343   0.2291  -0.5834   0.3147    0.34     0.5577 
              raprecgb    1   0.3308   0.2012  -0.0637   0.7252    2.70     0.1003 
              raprefb     1   0.0800   0.2269  -0.3646   0.5247    0.12     0.7243 
              rapinspb    1   0.3479   0.2017  -0.0475   0.7433    2.97     0.0846 
              rapregsb    1  -0.1820   0.2894  -0.7493   0.3852    0.40     0.5294 
              rapstrgb    1   0.1572   0.2409  -0.3149   0.6292    0.43     0.5141 
              loss        1   0.0263   0.1503  -0.2682   0.3209    0.03     0.8609 
              profit      1   0.1858   0.1221  -0.0535   0.4252    2.32     0.1281 
              comp5       1  -0.1390   0.1117  -0.3579   0.0799    1.55     0.2132 
              comp10      1  -0.0327   0.1090  -0.2464   0.1810    0.09     0.7643 
              local       1  -0.0785   0.2289  -0.5271   0.3701    0.12     0.7317 
              regional    1   0.1251   0.1719  -0.2118   0.4619    0.53     0.4667 
              global      1   0.2161   0.1186  -0.0163   0.4486    3.32     0.0684 
              NumbFac     1  -0.1145   0.1020  -0.3144   0.0854    1.26     0.2616 
              FRMQUOT     1   0.2306   0.1050   0.0248   0.4364    4.83     0.0280 
              COMPPRIC    1   0.2261   0.1086   0.0134   0.4389    4.34     0.0372 
              COMPIMG     1  -0.0889   0.0872  -0.2597   0.0820    1.04     0.3082 
              COMPQUAL    1   0.0922   0.1407  -0.1836   0.3681    0.43     0.5122 
              COMPBYRS    1   0.1099   0.0889  -0.0644   0.2842    1.53     0.2165 
              FRANCE      1   0.0291   0.2197  -0.4016   0.4597    0.02     0.8948 
              JAPAN       1   1.3726   0.1872   1.0057   1.7395   53.77     <.0001 
              GERMANY     1   0.0051   0.1655  -0.3192   0.3294    0.00     0.9754 
              HUNGARY     1  -0.0150   0.1794  -0.3666   0.3365    0.01     0.9332 
              CANADA      1   0.0994   0.1911  -0.2750   0.4739    0.27     0.6027 
              NORWAY      1   0.4425   0.2618  -0.0706   0.9556    2.86     0.0910 
              Sector_2    1  -0.2061   0.2814  -0.7577   0.3454    0.54     0.4639 
              Sector_3    1  -0.0746   0.2652  -0.5943   0.4452    0.08     0.7785 
              Sector_4    1   0.4107   0.2175  -0.0156   0.8371    3.57     0.0590 
              Sector_5    1   0.8267   0.1878   0.4587   1.1947   19.39     <.0001 
              Sector_6    1  -0.1109   0.3015  -0.7018   0.4800    0.14     0.7130 
              Sector_7    1   0.7198   0.1849   0.3574   1.0822   15.16     <.0001 
              Sector_8    1   0.8113   0.1831   0.4525   1.1702   19.64     <.0001 
              Sector_9    1   0.9018   0.2138   0.4827   1.3208   17.79     <.0001 
              Sector_10   1   0.8587   0.3570   0.1590   1.5584    5.79     0.0162 
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Concrete Actions to Reduce Environmental Impacts (Poisson) 
 

FULL SAMPLE 
 

Model Information 
Number of Observations 1643 
Log-likelihood -3321.991 

                       

Variable Coefficient   
Standard 
Error |b/St.Er.| P[|Z|>z]  Mean of X 

      
Constant 0.702489 0.145569 4.826 0  
STRING1 -0.21881 3.26E-02 -6.717 0 0.300061 
STRING3 0.132256 3.12E-02 4.245 0 0.191722 
INSPFREQ 4.18E-03 1.22E-03 3.412 0.0006 4.510347 
INPTBANB -3.94E-03 2.84E-02 -0.139 0.8898 0.531954 
TECHSTDB 2.94E-02 3.31E-02 0.889 0.374 0.642727 
PERFSTDB 0.148072 3.79E-02 3.904 0.0001 0.792453 
POLTAXB 4.14E-02 3.30E-02 1.256 0.2091 0.670724 
INPTAXB 1.39E-03 3.45E-02 0.04 0.9679 0.715764 
TECHASSB 4.38E-02 2.63E-02 1.668 0.0954 0.475959 
LOSS 2.79E-02 3.86E-02 0.722 0.47 0.207547 
PROFIT 3.57E-02 3.28E-02 1.086 0.2774 0.597079 
COMP5 -2.06E-02 2.99E-02 -0.689 0.4911 0.274498 
COMP10 -2.53E-02 2.83E-02 -0.893 0.3721 0.362142 
LOCAL -1.39E-02 5.40E-02 -0.257 0.7973 6.94E-02 
REGIONAL 4.49E-02 4.24E-02 1.058 0.2901 0.120511 
GLOBAL 4.48E-02 2.99E-02 1.497 0.1343 0.41266 
NUMFAC 7.17E-02 2.64E-02 2.715 0.0066 0.531345 
FRMQUOT 2.60E-02 3.10E-02 0.838 0.4021 0.211808 
COMPPRIC -3.75E-02 2.89E-02 -1.295 0.1955 2.775411 
COMPIMG 2.07E-02 2.30E-02 0.899 0.3684 2.279976 
COMPQUAL 6.01E-02 3.67E-02 1.636 0.1019 2.839927 
COMPBYRS -1.17E-03 2.45E-02 -0.048 0.9618 2.599513 
EMS 0.204096 2.74E-02 7.436 0 0.457091 
PERSENV 0.337288 3.86E-02 8.73 0 0.778454 
CANADA -5.14E-02 5.31E-02 -0.968 0.333 7.73E-02 
FRANCE -0.11099 5.71E-02 -1.943 0.052 6.63E-02 
GERMANY -8.82E-02 4.40E-02 -2.005 0.045 0.19294 
HUNGARY -8.07E-02 4.92E-02 -1.641 0.1008 0.118077 
JAPAN 4.35E-02 4.46E-02 0.975 0.3296 0.337797 
NORWAY 2.03E-02 5.65E-02 0.359 0.7194 7.00E-02 
SECTOR2 4.29E-02 7.09E-02 0.604 0.5458 4.44E-02 
SECTOR3 6.70E-02 6.82E-02 0.983 0.3256 4.75E-02 
SECTOR4 3.00E-02 5.93E-02 0.506 0.6126 7.67E-02 
SECTOR5 5.48E-02 4.91E-02 1.116 0.2644 0.176506 
SECTOR6 0.170498 6.75E-02 2.527 0.0115 4.38E-02 
SECTOR7 6.19E-02 4.84E-02 1.279 0.2009 0.202069 
SECTOR8 4.25E-02 5.01E-02 0.847 0.3967 0.21972 
SECTOR9 6.29E-02 5.90E-02 1.066 0.2866 7.67E-02 
SECTOR10 -0.20422 0.165087 -1.237 0.2161 6.70E-03 
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SMES ONLY 
 

Model Information 
Number of Observations 1026 
Log-likelihood -2063.294 

 

Variable Coefficient  
Standard 
Error |b/St.Er.| P[|Z|>z] Mean of X 

      
Constant 0.744999 0.183875 4.052 0.0001  
STRING1 -0.2285 4.14E-02 -5.515 0 0.369396 
STRING3 0.166641 4.43E-02 3.765 0.0002 0.15692 
INSPFREQ 1.09E-02 2.51E-03 4.349 0 3.304094 
INPTBANB -3.37E-02 3.79E-02 -0.89 0.3733 0.479532 
TECHSTDB 4.59E-02 4.43E-02 1.036 0.3002 0.592593 
PERFSTDB 0.131532 4.66E-02 2.82 0.0048 0.72807 
POLTAXB 7.71E-02 4.37E-02 1.764 0.0777 0.631579 
INPTAXB -5.69E-02 4.52E-02 -1.257 0.2086 0.675439 
TECHASSB 9.04E-02 3.60E-02 2.509 0.0121 0.44347 
LOSS 4.17E-02 5.12E-02 0.815 0.4153 0.21345 
PROFIT 7.26E-02 4.43E-02 1.638 0.1015 0.574074 
COMP5 6.63E-03 4.07E-02 0.163 0.8706 0.268031 
COMP10 1.95E-02 3.87E-02 0.504 0.6143 0.367446 
LOCAL -1.13E-02 6.28E-02 -0.18 0.8571 9.16E-02 
REGIONAL 1.68E-02 5.53E-02 0.303 0.7619 0.12963 
GLOBAL 2.46E-02 4.05E-02 0.607 0.5439 0.340156 
NUMFAC 9.43E-02 3.51E-02 2.687 0.0072 0.42885 
FRMQUOT 1.12E-02 5.06E-02 0.221 0.8254 0.124756 
COMPPRIC -6.45E-02 3.74E-02 -1.727 0.0841 2.747563 
COMPIMG 2.76E-02 3.03E-02 0.911 0.3621 2.231969 
COMPQUAL 5.46E-02 4.63E-02 1.18 0.2381 2.806043 
COMPBYRS -1.26E-02 3.34E-02 -0.377 0.7061 2.586745 
EMS 0.222357 3.73E-02 5.954 0 0.356725 
PERSENV 0.269106 4.45E-02 6.047 0 0.687135 
CANADA -8.74E-02 7.77E-02 -1.125 0.2605 7.12E-02 
FRANCE -0.1058 8.38E-02 -1.263 0.2067 6.14E-02 
GERMANY -9.83E-02 6.42E-02 -1.532 0.1256 0.20078 
HUNGARY -3.52E-02 7.38E-02 -0.476 0.634 9.55E-02 
JAPAN 3.72E-02 6.44E-02 0.577 0.564 0.381092 
NORWAY 6.47E-02 7.47E-02 0.866 0.3867 8.77E-02 
SECTOR2 8.15E-02 8.79E-02 0.927 0.354 5.17E-02 
SECTOR3 7.65E-02 8.80E-02 0.869 0.385 4.97E-02 
SECTOR4 -6.55E-03 7.81E-02 -0.084 0.9332 8.28E-02 
SECTOR5 9.29E-02 6.59E-02 1.411 0.1584 0.176413 
SECTOR6 0.20979 8.18E-02 2.564 0.0104 5.65E-02 
SECTOR7 9.10E-02 6.40E-02 1.423 0.1547 0.201754 
SECTOR8 1.73E-02 6.70E-02 0.258 0.7966 0.204678 
SECTOR9 5.42E-02 8.37E-02 0.648 0.5171 6.14E-02 
SECTOR10 -0.29279 0.208244 -1.406 0.1597 7.80E-03 
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LARGER FIRMS ONLY 
 

Model Information 
Number of Observations 617 
Log-likelihood -1228.174 

 

Variable Coefficient  
Standard 
Error |b/St.Er.| P[|Z|>z] Mean of X 

      
Constant 0.79356 0.266593 2.977 0.0029  
STRING1 -0.13637 5.57E-02 -2.449 0.0143 0.184765 
STRING3 0.107013 4.57E-02 2.342 0.0192 0.249595 
INSPFREQ 1.79E-03 1.54E-03 1.162 0.245 6.516208 
INPTBANB 1.71E-02 4.42E-02 0.388 0.6982 0.619125 
TECHSTDB 9.04E-03 5.10E-02 0.177 0.8593 0.726094 
PERFSTDB 9.13E-02 6.94E-02 1.315 0.1885 0.899514 
POLTAXB -1.73E-02 5.25E-02 -0.329 0.7422 0.735818 
INPTAXB 7.17E-02 5.63E-02 1.274 0.2027 0.78282 
TECHASSB 7.87E-03 3.98E-02 0.198 0.8431 0.529984 
LOSS -1.23E-02 6.13E-02 -0.2 0.8412 0.197731 
PROFIT -1.80E-02 5.06E-02 -0.356 0.7218 0.635332 
COMP5 -3.95E-02 4.55E-02 -0.868 0.3855 0.285251 
COMP10 -4.41E-02 4.39E-02 -1.004 0.3152 0.353323 
LOCAL 1.79E-03 0.111178 0.016 0.9872 3.24E-02 
REGIONAL 5.37E-02 6.96E-02 0.771 0.4405 0.105348 
GLOBAL 2.34E-02 4.67E-02 0.5 0.6168 0.533225 
NUMFAC -4.68E-03 4.26E-02 -0.11 0.9125 0.701783 
FRMQUOT 1.05E-02 4.12E-02 0.254 0.7994 0.356564 
COMPPRIC 4.64E-03 4.73E-02 0.098 0.9219 2.821718 
COMPIMG 2.02E-02 3.72E-02 0.544 0.5862 2.359806 
COMPQUAL 1.82E-02 6.31E-02 0.288 0.7734 2.896272 
COMPBYRS 2.25E-02 3.74E-02 0.604 0.5461 2.620746 
EMS 0.133506 4.32E-02 3.088 0.002 0.623987 
PERSENV 0.456401 9.39E-02 4.863 0 0.930308 
CANADA -2.59E-04 7.54E-02 -0.003 0.9973 8.75E-02 
FRANCE -9.17E-02 8.19E-02 -1.12 0.2627 7.46E-02 
GERMANY -5.76E-02 6.29E-02 -0.916 0.3595 0.179903 
HUNGARY -0.12421 6.98E-02 -1.779 0.0752 0.155592 
JAPAN 5.58E-02 6.55E-02 0.852 0.3942 0.265802 
NORWAY -1.67E-02 0.100491 -0.166 0.8679 4.05E-02 
SECTOR2 -2.02E-02 0.126664 -0.16 0.873 3.24E-02 
SECTOR3 5.02E-02 0.111235 0.451 0.652 4.38E-02 
SECTOR4 0.110884 9.44E-02 1.175 0.24 6.65E-02 
SECTOR5 7.23E-02 7.73E-02 0.935 0.3498 0.176661 
SECTOR6 0.136036 0.132094 1.03 0.3031 2.27E-02 
SECTOR7 5.64E-02 7.67E-02 0.735 0.4624 0.202593 
SECTOR8 6.97E-02 7.98E-02 0.873 0.3827 0.244733 
SECTOR9 7.51E-02 8.79E-02 0.854 0.3931 0.102107 
SECTOR10 -0.1708 0.280854 -0.608 0.5431 4.86E-03 
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Cleaner Production (Probit) 
 

FULL SAMPLE 
 

Number of Observations            2588 
Name of Distribution            Normal 
Log Likelihood             -1264.30636 

 
Analysis of Parameter Estimates 

 
                                     Standard   95% Confidence     Chi- 
              Parameter  DF Estimate    Error       Limits       Square Pr > ChiSq 
 
              Intercept   1   0.6635   0.1722   0.3259   1.0011   14.84     0.0001 
              stringent1  1   0.0530   0.0755  -0.0949   0.2010    0.49     0.4825 
              stringent3  1  -0.1516   0.0781  -0.3046   0.0015    3.76     0.0523 
              inptax      1   0.2519   0.0823   0.0907   0.4131    9.38     0.0022 
              poltax      1  -0.1617   0.0810  -0.3204  -0.0030    3.99     0.0458 
              techstd     1  -0.3199   0.0815  -0.4796  -0.1602   15.41     <.0001 
              perfstd     1  -0.1040   0.0841  -0.2688   0.0609    1.53     0.2163 
              inptban     1   0.1660   0.0700   0.0289   0.3031    5.63     0.0177 
              techass     1  -0.0037   0.0641  -0.1293   0.1218    0.00     0.9534 
              EMS         1   0.0912   0.0728  -0.0515   0.2338    1.57     0.2103 
              EMPACCT     1  -0.0002   0.0002  -0.0007   0.0003    0.81     0.3671 
              PERSENV     1  -0.1257   0.0831  -0.2887   0.0372    2.29     0.1304 
              EMPTRAIN    1   0.1755   0.0787   0.0213   0.3297    4.98     0.0257 
              RdEnv       1   0.2143   0.0997   0.0190   0.4096    4.62     0.0315 
              Loss        1   0.0463   0.0926  -0.1353   0.2278    0.25     0.6174 
              Profit      1   0.0997   0.0770  -0.0512   0.2506    1.68     0.1955 
              Comp5       1   0.0965   0.0736  -0.0478   0.2407    1.72     0.1899 
              Comp10      1   0.0604   0.0684  -0.0736   0.1944    0.78     0.3773 
              local       1  -0.1012   0.1111  -0.3190   0.1165    0.83     0.3622 
              regional    1   0.1942   0.1073  -0.0161   0.4046    3.28     0.0703 
              global      1   0.0977   0.0748  -0.0490   0.2443    1.70     0.1917 
              NumbFac     1  -0.0000   0.0001  -0.0003   0.0002    0.00     0.9496 
              FRMQUOT     1  -0.1225   0.0806  -0.2804   0.0355    2.31     0.1286 
              Emp50_99    1   0.1085   0.0776  -0.0436   0.2606    1.95     0.1622 
              Emp250_499  1   0.0704   0.0855  -0.0973   0.2380    0.68     0.4107 
              Emp500      1  -0.1986   0.0876  -0.3703  -0.0269    5.14     0.0234 
              USA         1   0.0219   0.1210  -0.2152   0.2590    0.03     0.8562 
              FRANCE      1   0.2054   0.1467  -0.0821   0.4930    1.96     0.1614 
              CANADA      1  -0.2689   0.1327  -0.5289  -0.0089    4.11     0.0427 
              NORWAY      1  -0.0812   0.1346  -0.3450   0.1826    0.36     0.5465 
              JAPAN       1   0.3099   0.1140   0.0866   0.5332    7.40     0.0065 
              GERMANY     1  -0.5119   0.1101  -0.7278  -0.2960   21.60     <.0001 
              Sector2     1  -0.2374   0.1541  -0.5395   0.0646    2.37     0.1234 
              Sector3     1   0.1551   0.1577  -0.1540   0.4643    0.97     0.3254 
              Sector4     1  -0.0047   0.1331  -0.2656   0.2562    0.00     0.9719 
              Sector5     1  -0.1272   0.1155  -0.3536   0.0993    1.21     0.2710 
              Sector6     1  -0.2660   0.1584  -0.5765   0.0445    2.82     0.0932 
              Sector7     1  -0.0047   0.1111  -0.2225   0.2131    0.00     0.9663 
              Sector8     1   0.1686   0.1163  -0.0593   0.3965    2.10     0.1470 
              Sector9     1   0.0814   0.1456  -0.2039   0.3667    0.31     0.5760 
              Sector10    1   0.0385   0.2222  -0.3970   0.4741    0.03     0.8623 
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SMEs ONLY 
 

Number of Observations            1639 
Name of Distribution            Normal 
Log Likelihood             -770.600342 

 
Analysis of Parameter Estimates 

 
                                     Standard   95% Confidence     Chi- 
              Parameter  DF Estimate    Error       Limits       Square Pr > ChiSq 
 
              Intercept   1   0.9641   0.2172   0.5383   1.3899   19.70     <.0001 
              stringent1  1   0.0259   0.0905  -0.1515   0.2032    0.08     0.7750 
              stringent3  1  -0.1975   0.1086  -0.4103   0.0154    3.31     0.0690 
              inptax      1   0.2688   0.1003   0.0723   0.4653    7.19     0.0073 
              poltax      1  -0.1412   0.0996  -0.3365   0.0540    2.01     0.1563 
              techstd     1  -0.4226   0.1032  -0.6250  -0.2203   16.76     <.0001 
              perfstd     1  -0.1189   0.0983  -0.3116   0.0738    1.46     0.2265 
              inptban     1   0.2671   0.0912   0.0883   0.4459    8.58     0.0034 
              techass     1  -0.0235   0.0836  -0.1874   0.1404    0.08     0.7790 
              EMS         1   0.0596   0.0938  -0.1243   0.2434    0.40     0.5254 
              EMPACCT     1  -0.0001   0.0003  -0.0008   0.0005    0.20     0.6561 
              PERSENV     1  -0.0967   0.0929  -0.2788   0.0854    1.08     0.2978 
              EMPTRAIN    1   0.1545   0.0960  -0.0337   0.3427    2.59     0.1076 
              RdEnv       1   0.1821   0.1440  -0.1001   0.4644    1.60     0.2060 
              Loss        1   0.0517   0.1153  -0.1743   0.2777    0.20     0.6540 
              Profit      1   0.0336   0.0964  -0.1555   0.2226    0.12     0.7278 
              Comp5       1   0.0580   0.0951  -0.1284   0.2443    0.37     0.5421 
              Comp10      1   0.0103   0.0872  -0.1606   0.1813    0.01     0.9056 
              local       1  -0.2241   0.1238  -0.4668   0.0186    3.27     0.0704 
              regional    1   0.0622   0.1319  -0.1963   0.3206    0.22     0.6374 
              global      1  -0.0174   0.0974  -0.2084   0.1735    0.03     0.8581 
              NumbFac     1   0.0002   0.0002  -0.0001   0.0005    1.07     0.3003 
              FRMQUOT     1   0.0155   0.1318  -0.2428   0.2738    0.01     0.9062 
              USA         1   0.0814   0.1824  -0.2762   0.4389    0.20     0.6556 
              FRANCE      1  -0.0042   0.1941  -0.3847   0.3762    0.00     0.9825 
              CANADA      1  -0.2140   0.1866  -0.5799   0.1518    1.32     0.2515 
              NORWAY      1  -0.1556   0.1623  -0.4736   0.1625    0.92     0.3377 
              JAPAN       1   0.2259   0.1526  -0.0732   0.5251    2.19     0.1388 
              GERMANY     1  -0.4654   0.1487  -0.7568  -0.1740    9.80     0.0017 
              Sector2     1  -0.2494   0.1916  -0.6250   0.1262    1.69     0.1931 
              Sector3     1   0.0000   0.1933  -0.3788   0.3788    0.00     1.0000 
              Sector4     1  -0.1146   0.1662  -0.4403   0.2110    0.48     0.4903 
              Sector5     1  -0.2168   0.1462  -0.5035   0.0698    2.20     0.1381 
              Sector6     1  -0.3335   0.1957  -0.7170   0.0500    2.90     0.0883 
              Sector7     1  -0.0029   0.1388  -0.2751   0.2692    0.00     0.9831 
              Sector8     1   0.0658   0.1487  -0.2257   0.3573    0.20     0.6582 
              Sector9     1   0.1838   0.2030  -0.2141   0.5817    0.82     0.3652 
              Sector10    1  -0.1357   0.2874  -0.6990   0.4277    0.22     0.6369 
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OTHER FIRMS ONLY 
 

Number of Observations             949 
Name of Distribution            Normal 
Log Likelihood            -480.3276667 

 
                                Analysis of Parameter Estimates 
 
                                     Standard   95% Confidence     Chi- 
              Parameter  DF Estimate    Error       Limits       Square Pr > ChiSq 
 
              Intercept   1   0.3982   0.3331  -0.2547   1.0510    1.43     0.2320 
              stringent1  1   0.1503   0.1429  -0.1298   0.4305    1.11     0.2930 
              stringent3  1  -0.1137   0.1159  -0.3409   0.1134    0.96     0.3265 
              inptax      1   0.2730   0.1509  -0.0228   0.5688    3.27     0.0704 
              poltax      1  -0.2230   0.1446  -0.5064   0.0603    2.38     0.1229 
              techstd     1  -0.1270   0.1380  -0.3974   0.1434    0.85     0.3574 
              perfstd     1  -0.1684   0.1720  -0.5055   0.1687    0.96     0.3275 
              inptban     1   0.0474   0.1137  -0.1755   0.2703    0.17     0.6766 
              techass     1   0.0227   0.1019  -0.1770   0.2223    0.05     0.8240 
              EMS         1   0.1260   0.1210  -0.1111   0.3630    1.08     0.2977 
              EMPACCT     1  -0.0004   0.0004  -0.0012   0.0004    1.02     0.3136 
              PERSENV     1  -0.3268   0.2141  -0.7465   0.0928    2.33     0.1269 
              EMPTRAIN    1   0.1501   0.1435  -0.1311   0.4313    1.10     0.2953 
              RdEnv       1   0.2129   0.1417  -0.0648   0.4906    2.26     0.1329 
              Loss        1   0.0560   0.1629  -0.2632   0.3751    0.12     0.7311 
              Profit      1   0.2018   0.1328  -0.0584   0.4620    2.31     0.1285 
              Comp5       1   0.1575   0.1193  -0.0764   0.3913    1.74     0.1870 
              Comp10      1   0.0916   0.1137  -0.1312   0.3145    0.65     0.4202 
              local       1   0.4405   0.2642  -0.0774   0.9585    2.78     0.0955 
              regional    1   0.4301   0.1933   0.0513   0.8089    4.95     0.0260 
              global      1   0.1984   0.1224  -0.0415   0.4383    2.63     0.1050 
              NumbFac     1  -0.0004   0.0002  -0.0009   0.0001    2.89     0.0893 
              FRMQUOT     1  -0.2583   0.1055  -0.4650  -0.0516    6.00     0.0143 
              USA         1   0.0171   0.1671  -0.3103   0.3446    0.01     0.9183 
              FRANCE      1   0.3805   0.2294  -0.0691   0.8301    2.75     0.0971 
              CANADA      1  -0.3095   0.1983  -0.6982   0.0793    2.43     0.1187 
              NORWAY      1   0.3281   0.2925  -0.2452   0.9014    1.26     0.2620 
              JAPAN       1   0.4616   0.1810   0.1068   0.8165    6.50     0.0108 
              GERMANY     1  -0.5963   0.1693  -0.9282  -0.2645   12.40     0.0004 
              Sector2     1  -0.1255   0.2720  -0.6586   0.4076    0.21     0.6445 
              Sector3     1   0.5823   0.2856   0.0224   1.1421    4.16     0.0415 
              Sector4     1   0.2867   0.2346  -0.1730   0.7465    1.49     0.2215 
              Sector5     1   0.0952   0.1954  -0.2878   0.4782    0.24     0.6262 
              Sector6     1  -0.0705   0.2771  -0.6136   0.4725    0.06     0.7990 
              Sector7     1   0.1053   0.1936  -0.2742   0.4847    0.30     0.5866 
              Sector8     1   0.3429   0.1970  -0.0432   0.7290    3.03     0.0817 
              Sector9     1   0.0689   0.2254  -0.3728   0.5106    0.09     0.7599 
              Sector10    1   0.3330   0.3600  -0.3727   1.0386    0.86     0.3551 
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 Decision to Invest in Environmental R&D (Probit) 
 

FULL SAMPLE 
 

Model Information 
 

Number of Observations              2022 
Name of Distribution              Normal 
Log Likelihood              -722.5177172 

 
Analysis of Parameter Estimates 

 
                                     Standard   95% Confidence     Chi- 
              Parameter  DF Estimate    Error       Limits       Square Pr > ChiSq 
 
              Intercept   1  -1.9768   0.2296  -2.4268  -1.5268   74.14     <.0001 
              stringent1  1  -0.2114   0.1007  -0.4088  -0.0141    4.41     0.0358 
              stringent3  1   0.1931   0.1004  -0.0037   0.3900    3.70     0.0545 
              inptax      1  -0.0020   0.1054  -0.2085   0.2046    0.00     0.9852 
              poltax      1   0.0646   0.1060  -0.1431   0.2723    0.37     0.5422 
              techstd     1  -0.0828   0.1046  -0.2879   0.1223    0.63     0.4287 
              perfstd     1   0.0073   0.1051  -0.1987   0.2133    0.00     0.9448 
              techass     1   0.1961   0.0845   0.0304   0.3618    5.38     0.0203 
              inptban     1  -0.1637   0.0912  -0.3424   0.0150    3.23     0.0725 
              ems         1   0.2455   0.0955   0.0583   0.4326    6.60     0.0102 
              EMPACCT     1   0.5241   0.0970   0.3340   0.7143   29.19     <.0001 
              EMPTRAIN    1   0.4409   0.1067   0.2317   0.6502   17.06     <.0001 
              PERSENV     1   0.2188   0.1224  -0.0211   0.4587    3.20     0.0738 
              Emp50_99    1   0.0908   0.1003  -0.1059   0.2875    0.82     0.3655 
              Emp250_499  1   0.1596   0.1118  -0.0596   0.3788    2.04     0.1537 
              Emp500      1   0.4621   0.1087   0.2491   0.6751   18.07     <.0001 
              CANADA      1   0.1164   0.1829  -0.2420   0.4748    0.41     0.5245 
              FRANCE      1   0.5148   0.2009   0.1211   0.9085    6.57     0.0104 
              GERMANY     1  -0.8981   0.1579  -1.2076  -0.5886   32.35     <.0001 
              HUNGARY     1   0.0001   0.1769  -0.3466   0.3467    0.00     0.9997 
              NORWAY      1   0.4023   0.1719   0.0654   0.7393    5.48     0.0193 
              JAPAN       1   0.4852   0.1521   0.1871   0.7833   10.18     0.0014 
              Sector_2    1   0.0948   0.2231  -0.3425   0.5320    0.18     0.6710 
              Sector_3    1  -0.0259   0.2117  -0.4409   0.3891    0.01     0.9026 
              Sector_4    1   0.0781   0.1958  -0.3057   0.4618    0.16     0.6901 
              Sector_5    1   0.0708   0.1609  -0.2445   0.3861    0.19     0.6599 
              Sector_6    1   0.1425   0.2277  -0.3038   0.5888    0.39     0.5315 
              Sector_7    1  -0.0029   0.1575  -0.3115   0.3058    0.00     0.9855 
              Sector_8    1  -0.1183   0.1553  -0.4226   0.1860    0.58     0.4461 
              Sector_9    1  -0.0461   0.1869  -0.4125   0.3203    0.06     0.8052 
              Sector_10   1   0.5726   0.3050  -0.0251   1.1703    3.53     0.0604 
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SMEs ONLY 
 

Model Information 
 

Number of Observations              1380 
Name of Distribution              Normal 
Log Likelihood              -407.8788692 

 
Analysis of Parameter Estimates 

 
                                     Standard   95% Confidence     Chi- 
              Parameter  DF Estimate    Error       Limits       Square Pr > ChiSq 
 
              Intercept   1  -1.9303   0.3026  -2.5235  -1.3371   40.68     <.0001 
              stringent1  1  -0.1610   0.1242  -0.4044   0.0824    1.68     0.1947 
              stringent3  1   0.2537   0.1402  -0.0210   0.5285    3.28     0.0702 
              inptax      1  -0.0793   0.1297  -0.3335   0.1750    0.37     0.5410 
              poltax      1  -0.0708   0.1335  -0.3325   0.1909    0.28     0.5960 
              techstd     1  -0.1663   0.1416  -0.4437   0.1112    1.38     0.2403 
              perfstd     1   0.0339   0.1275  -0.2160   0.2839    0.07     0.7902 
              techass     1   0.2532   0.1138   0.0301   0.4762    4.95     0.0261 
              inptban     1  -0.0983   0.1234  -0.3402   0.1436    0.63     0.4256 
              ems         1   0.2781   0.1227   0.0376   0.5186    5.14     0.0234 
              EMPACCT     1   0.5507   0.1402   0.2759   0.8256   15.42     <.0001 
              EMPTRAIN    1   0.5118   0.1305   0.2560   0.7676   15.38     <.0001 
              PERSENV     1   0.2620   0.1411  -0.0146   0.5385    3.45     0.0633 
              CANADA      1   0.4334   0.2619  -0.0798   0.9467    2.74     0.0979 
              FRANCE      1   0.8014   0.2878   0.2373   1.3654    7.75     0.0054 
              GERMANY     1  -0.7077   0.2281  -1.1548  -0.2607    9.63     0.0019 
              HUNGARY     1  -0.1181   0.2883  -0.6832   0.4469    0.17     0.6820 
              NORWAY      1   0.4488   0.2337  -0.0093   0.9069    3.69     0.0548 
              JAPAN       1   0.4702   0.2277   0.0240   0.9165    4.27     0.0389 
              Sector_2    1   0.1014   0.2723  -0.4324   0.6352    0.14     0.7096 
              Sector_3    1   0.0151   0.2567  -0.4880   0.5182    0.00     0.9531 
              Sector_4    1   0.0753   0.2516  -0.4179   0.5685    0.09     0.7647 
              Sector_5    1   0.0122   0.2094  -0.3982   0.4226    0.00     0.9534 
              Sector_6    1  -0.2087   0.3223  -0.8404   0.4229    0.42     0.5171 
              Sector_7    1  -0.0747   0.2030  -0.4724   0.3231    0.14     0.7130 
              Sector_8    1  -0.3428   0.2071  -0.7487   0.0631    2.74     0.0979 
              Sector_9    1  -0.1302   0.2450  -0.6104   0.3499    0.28     0.5950 
              Sector_10   1   0.4198   0.3949  -0.3542   1.1939    1.13     0.2877 
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OTHER FIRMS ONLY 
 

Model Information 
 

Number of Observations               642 
Name of Distribution              Normal 
Log Likelihood              -302.4636458 

 
Analysis of Parameter Estimates 

 
                                     Standard   95% Confidence     Chi- 
              Parameter  DF Estimate    Error       Limits       Square Pr > ChiSq 
 
              Intercept   1  -1.6193   0.3852  -2.3743  -0.8643   17.67     <.0001 
              stringent1  1  -0.3583   0.1841  -0.7192   0.0026    3.79     0.0516 
              stringent3  1   0.1752   0.1494  -0.1175   0.4680    1.38     0.2408 
              inptax      1   0.1611   0.1865  -0.2045   0.5267    0.75     0.3878 
              poltax      1   0.2317   0.1835  -0.1279   0.5914    1.59     0.2067 
              techstd     1  -0.0418   0.1626  -0.3605   0.2769    0.07     0.7972 
              perfstd     1  -0.0419   0.1959  -0.4259   0.3421    0.05     0.8307 
              techass     1   0.1184   0.1306  -0.1375   0.3742    0.82     0.3646 
              inptban     1  -0.2256   0.1410  -0.5019   0.0507    2.56     0.1095 
              ems         1   0.2273   0.1577  -0.0818   0.5364    2.08     0.1495 
              EMPACCT     1   0.5400   0.1379   0.2697   0.8103   15.33     <.0001 
              EMPTRAIN    1   0.2724   0.1934  -0.1066   0.6514    1.98     0.1589 
              PERSENV     1   0.0234   0.2681  -0.5022   0.5490    0.01     0.9305 
              CANADA      1  -0.1571   0.2710  -0.6882   0.3740    0.34     0.5620 
              FRANCE      1   0.2712   0.2866  -0.2905   0.8329    0.90     0.3440 
              GERMANY     1  -1.1141   0.2269  -1.5588  -0.6694   24.11     <.0001 
              HUNGARY     1   0.0637   0.2340  -0.3948   0.5223    0.07     0.7853 
              NORWAY      1   0.4001   0.2944  -0.1769   0.9770    1.85     0.1741 
              JAPAN       1   0.5816   0.2187   0.1529   1.0102    7.07     0.0078 
              Sector_2    1   0.0315   0.4095  -0.7711   0.8341    0.01     0.9387 
              Sector_3    1  -0.1996   0.4063  -0.9959   0.5968    0.24     0.6233 
              Sector_4    1   0.2106   0.3193  -0.4152   0.8365    0.44     0.5094 
              Sector_5    1   0.2435   0.2618  -0.2695   0.7566    0.87     0.3521 
              Sector_6    1   0.5502   0.3424  -0.1209   1.2213    2.58     0.1081 
              Sector_7    1   0.1662   0.2576  -0.3387   0.6712    0.42     0.5188 
              Sector_8    1   0.2632   0.2462  -0.2193   0.7458    1.14     0.2850 
              Sector_9    1   0.0853   0.2980  -0.4988   0.6693    0.08     0.7748 
              Sector_10   1   0.9158   0.5241  -0.1115   1.9430    3.05     0.0806 
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