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1. Introduction 
 

“Sustainable development meets the needs of the present generation without compromising 

the ability of future generations to meet their own needs.” 

(World Commission on Environment and Development, 1987) 

 

In the context of sustainable development it is often referred to the “triple P”: profit, 

people and planet (Elkington, 1999). We are going to concentrate on the third P, “the 

planet”. Environment protection has been a big issue for a long time. That is why we want 

to analyse the companies that are investing in environment. In order to observe these 

investments we explore if the characteristics of a company like its total investments, the 

number of employees, the years and the industry sector as well as the federal state have an 

influence on their environmental investments behaviour. 

Therefore we use a panel regression over a time range from 1976 until 2000 with a dataset 

provided by the ifo Institute. Using this data we find that a company’s relative investments 

compared to its sales and its employees have an important positive influence on the 

investments in environmental protection. The interpretation of the years show that in the 

beginning of the nineties the investments were the highest which might be explained by the 

German reunification in 1989/1990. 

 

The remainder of this paper is structured as follows. In section 2 we review the state of 

research on this topic and show our introductory issues. Section 3 presents the empirical 

part with our data and variables as well as our results and a critical valuation. Interpretation 

of the results and conclusions are given in Sections 4 and 5. 
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2. State of research and introductory issues 

 
A lot of literature focuses on the effects of political events on environmental behaviour of 

firms. According to Anton et al. (2002) there is a trend in public policy towards promoting 

voluntary action and pollution prevention.  

A growing belief in the need to provide flexibility to firms and to lower the costs of 

environmental protection has led to increasing reliance by the U.S. Environmental 

Protection Agency (USEPA) on programs that encourage voluntary actions to control 

pollution. These initiatives include the development of firm-structured Environmental 

Management Systems (EMS’s) and international certification programs that set standards 

for environmental management, such as the International Standards Organization (ISO). 

EMS’s represent an institutional change in the management of corporations and an 

internally motivated effort to introduce an environmental self-regulation by firms. 

Consumers, investors, and future litigation risk factors influence the quality of EMS’s and 

indirectly reduce emissions (Anton et al., 2002). 

Masurel (2007) distinguishes between two aspects of motivation to invest voluntarily in 

environmental protection: pressure from the external environment and free choice by the 

entrepreneurs. He also refers to the latter as the main incentive. 

The 33/50 programme was a big project of the Environmental Protection Agency in the US 

in 1988. Its aim was to reduce certain chemicals and releases by 33% till 1992 and by 50% 

by 1995. In the end the goal was even achieved one year before the deadline, in 1994. This 

programme was voluntary, so the companies participated due to their own decision. A lot 

of research was done on this project, mainly on the incentives that drove the firms to take 

part in that programme. Khanna and Damon (1999) found that the companies were 

motivated by rational economic self-interest. Public recognition and technical assistance 

offered by the programme as well as the potential to avoid liabilities and high costs of 

compliance in the future under political regulations were the main reasons to participate in 

the programme. They also show that voluntary programmes are likely to be less effective, 

when they don’t have a backstop of a political mandatory regulation. 

 

We, however, are interested in firm specific characteristics and their influence on 

investments in environmental protection. Considering that one example is the following 

paper that focuses on investments in energy efficiency. Decano and Watkins (1998) 



 

S. Enzinger and V. Endl-Geyer 

 

 
 

3 

investigate if characteristics of firms matter for investments in energy efficiency. As 

announced above the U.S. Environmental Protection Agency has instituted voluntary 

programmes for pollution prevention. The joining firms are able to take advantage of the 

EPA’s technical expertise. In Decano’s and Watkin’s paper joining the EPA’s Green 

Lights programme is the parameter for investments in energy efficiency. The decision to 

join Green Lights is a signal of a firm’s willingness to undertake energy conservation 

investments. They found out that company specific characteristics are associated with 

Green Light membership. The membership is positively correlated with good performance 

by firms and with industry sectoral and regional characteristics. 

Uhlmann and Berger (1986) also use a data set of the ifo Instute in their empirical work  

“Investitionsverhalten und Unternehmensgröße”. They investigate the general investment 

behaviour of firms and not specifically the investments in environmental protection. 

Unfortunately the time series of our dataset begins in 1976 and their research was done in 

1986 and includes the years from 1977 till 1982. They found out that sales of a company 

assume a bigger rule for small companies than for large companies. For small companies 

the challenge of financing investments is a greater problem than for big ones. The 

investments of large firms, in contrast, depend on the expected demand rather than on 

financing them. Moreover, they often have a high technological standard already. 

 

The questions we want to answer with our following research are: What kind of company 

invests more in the protection of our environment? The small ones or the large ones? 

Which industry sectors invest the most? And also, when where the environmental 

investments very high or very low?  
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3. Empirical Part 

 
3.1 Research design and sample 

Our empirical analysis is based on a dataset called Business Investment Panel from the 

Economics & Business Data Center by cooperation of the LMU Munich and the ifo 

Institute for Economic Research. The Business Investment Panel is composed of the ifo 

Investment Test, which provides information for over 5590 German companies. 

 

Our dependant variable is expenditure for environment protection (environ_investments). 

According to the ifo Investment Test the companies were asked to indicate the 

“investments in environment protection last year in 1000 DM”. These expenditures are 

asked in the test until 2000. That’s why our sample contains data from 1976 till 2000. 

According to the questionnaire explanations these expenditures include waste disposal, 

water and air pollution control, as well as noise abatement1. 

For a start the following are used as explanatory variables: “total revenue last year” 

measured in 1000 DM, “number of employees last year” (in the regression called 

employees) and “total investment last year” also measured in 1000 DM. We decided to use 

relative variables instead of absolute values for a better understanding and for more 

explanatory power. Therefore we generated a ratio variable (relative_investments) which 

are the total investments divided by sales. This variable stands for the relation of total 

investments per sales. 

Furthermore “year”, “federal state” and “industry sector” are added as dummy variables. 

“Federal state” and “industry sector” are categorical variables with the realisations 

Schleswig-Holstein, Hamburg, Niedersachsen, etc. and the different industry sectors as it is 

announced in the classification of industry branches by the Federal Bureau of Statistics in 

Germany. 

The original data set contains over 200000 observations. Unfortunately, there is a lot of 

data that cannot be used for our regression. The first criterion the data must fulfil is to 

contain data for our dependent variable “expenditure for environment protection”. Missing 

observations in case of investments in environment protection imply that not all companies 

from our data set made declarations to environmental protection in the questionnaire. It 

does not say that their investments are zero, because we do have that kind of data as well 

                                                        
1 See appendix for questionnaire 
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and we are going to look at these companies later on. 43735 observations don’t fulfil the 

announced criterion and are therefore dropped. It’s interesting that after we’ve dropped 

these observations the variable “federal state” has reduced to only eleven realizations. 

These eleven federal states are the former Western states in Germany. That means we 

cannot make any statements for East Germany because they did not make any statements 

on their environmental investments. 

 

Our data set relies on the semi-annual survey of the ifo institute that asks the same 

companies repeatedly. Therefore it is reasonable to create a panel data set.  

An advantage of panel data is that we are able to observe the behaviour of the same 

companies over time. Panel data ignores effects that influence all companies in the same 

way like economic crises and it also ignores company specific effects that do not vary over 

time for the individual companies. 

Since our dependent variable is “investments in environment protection last year” we 

cannot use the spring and the autumn data because for both survey the variable has the 

same realization. That is why we drop the autumn data. After all, our panel dataset 

contains 34479 observations now. 

 

For a general overview for our data, we first want to introduce some time series we made 

for our variables. In the graph one can see the total investments and the environmental 

investments. Both amounts are summed up for the particular years (as announced above 

both investments are measured in 1000 DM). 
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Additionally, the sales are shown in another diagram: 

 
It is interesting that total investments as well as environmental investments exhibit a great 

peak in the nineties (environmental investments really do exhibit a large peak, see page 13) 

but sales don’t behave the same way. For sales it seems to be a constant increase rather 

than a peak.  

 

 

3.2 Implementation and results 

Our basic model is a panel regression with environmental investments as the dependant 

variable controlling for relative investments, employees, federal states, years and industry 

sectors. 

 

We use random effects and no fixed effects. Due to this issue we implemented a Hausman-

Test. Thus, we controlled for the standard errors of our explanatory variables. Besides the 

federal states none of them had a strong significant influence on the standard errors. 

Furthermore, the standard errors in the random effects model are a lot smaller than the 

ones in the fixed effects model, so we therefore decided to use random effects.  

 

As one can see in the table below the relative investments have a statistically significant 

influence of 1071.554 on the investments in environment (on the 1% level). The number of 

environ_investmentsit = β0 + β1relative_investmentsit + β2employeesit + β3fedstait 
+ β4yearit + β5industry_sectorit + uit 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employees also has a positive sign. One more person in a company increases the 

investments in environment protection by 839 DM.  

Moreover, Hamburg and Rheinland-Pfalz are significantly negatively correlated with 

investments in environment. We again need to stress the fact that there’s no data for East 

Germany, so the negative correlation of Hamburg und Rheinland-Pfalz might be totally 

different if we had Eastern states to compare it to. 

When it comes to the years, there are much more interesting details to look at. Really 

striking is, that the beginning of the nineties have a significant positive influence. In the 

next chapter we are going to discuss possible reasons for the significant years.  

The industry sector “petroleum processing” and the “chemical industry” also have a huge 

significantly positive influence on investments in environmental protection.  

 

 investments in environment protection 
relative investments 1071.554 
 (2.08)** 
number of employees 0.839 
 (4.39)*** 
Hamburg -723.8696 
 (2.52)** 

Rheinland-Pfalz  -289.2548 
 (1.83)* 
year 1990 374.343 
 (1.71)* 
year 1991 459.771 
 (2.01)** 
year 1992 664.680 
 (2.27)** 
year 1993 554.465 
 (2.53)** 
year 1994 414.097 
 (2.90)*** 
year 1995 466.190 
 (3.42)*** 
petroleum processing 9533.950 
 (4.17)*** 
chemical industry 4297.434 
 (2.92)*** 
electrical engineering -1176.033 
 (2.82)*** 
N 34479 

* p<0.1; ** p<0.05; *** p<0.01 
 

This table shows only an extract of the effects of the dummy variables. See Table 1 in the appendix 

for more information. 
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For a deeper understanding of our variable “investments of environment protection” we 

also looked at its statistics. 

 

 
 

As a consequence of the multiple companies stating “zero” as investments in environment 

the median is 0 meanwhile the mean is 597.95. Therefore we run a regression with these 

companies being dropped. 

 

The coefficients are mostly similar to the regression without any environmental 

investments being dropped. It is noticeable that the coefficient of relative investments in 

this regression is a lot bigger than before. On the other hand the number of employees is 

still significantly positive but a little smaller than in the regression before. This means that 

for the companies that really do invest the ratio of total investments to sales is more 

important and the number of employees seems to be less important than for the sample of 

any companies independent of the fact if they invest or not. 

The “production of pulp” industry also happens to be significant and positive after the 

“zero” observations being dropped. Moreover, Nordrhein-Westfalen is also significantly 

positive correlated with environmental investments. 

All these results derive from the facts that in a sample with the observations = 0 being 

omitted the median as well as the mean are a lot higher. Thus, the coefficients are naturally 

higher, since there are no zero observations to lower them. That’s why we need to be 

careful with the explanatory power of this second model. We can conclude, however, that 

the companies that state “zero” investments in environment protection do not drive our 

results, since the signs of the influence of our variables remain the same. 
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drop environ_investments == 0 

 investments in environment protection 
relative investments 5221.119 
 (4.83)*** 
number of employees last year 0.662 
 (4.97)*** 
Nordrhein-Westfalen 448.6895 
 (0.037)** 
year 1990 1266.092 
 (1.79)* 
year 1991 1376.442 
 (1.90)* 
year 1992 1918.992 
 (2.18)** 
year 1993 1766.783 
 (2.45)** 
year 1994 1385.917 
 (2.61)*** 
year 1995 1439.483 
 (3.01)*** 
petroleum processing 12290.380 
 (4.74)*** 
chemical industry 7137.351 
 (2.57)** 
production pulp 3032.490 
 (4.08)*** 
electrical engineering -650.0334 
 (0.95) 
N 9686 

* p<0.1; ** p<0.05; *** p<0.01 

This table shows only an extract of the effects of the dummy variables. See Table 2 in the appendix 

for more information. 

 

 

3.3 Critical Valuation 
After running the regression we can see what kind of influences these variables have and 

how significant they are. To raise the validity of our model we also controlled for diverse 

other variables. We added the prices for oil and electricity as well as CPI, GDP and the 

interest rates.2 It would have been possible that there might be influences of these variables 

on the behaviour of a firm’s investments in environment. We thought that with an 

increasing price for oil the investments in environment might increase as well since oil is a 

strong indicator for environmental pollution and when the price increases the companies 

might be more aware of this problem. One could assume that an increasing oil price might 

                                                        
2 From OECD iLibrary, oil price from BP homepage 
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lead to higher investments because the companies think that lower pollution might in turn 

reduce oil prices. 

There is no great variation of the GDP due to the fact that we’re only observing Germany. 

Besides, the influence of GDP might also be included in the year dummies or in other 

words if GDP is involved in the regression its coefficient absorbs some of the influences of 

the years. Eventually, the influence of GDP is not statistically significant and we therefore 

only include years in our regression. For CPI the same argumentation can be assumed. 

Interest rates might lower the investments in environmental protection since higher rates 

are more lucrative than investments in environment. 

Anyway, none of the announced variables had a statistically significant influence on our 

dependant variable (Table 3 in the appendix). This being the case, we omitted these in our 

model. 

 

Nevertheless there certainly are some other possible influences on the investments in 

environmental protection that we haven’t absorbed in our model. 

These influences lead to an omitted variable bias. A variable that is not included in the 

regression is an omitted variable if it has an influence on the environmental investments 

and if it is correlated with one of the explanatory variables. A possible omitted variable 

could be the ability of a company, the so-called know-how about investments of a 

company. Maybe a firm doesn’t have the opportunity to control its own pollution on the 

environment and therefore doesn’t even know what it has to do to protect the nature. 

Doubtless, there are differences between companies concerning their knowledge of 

environment pollution and protection. Therefore this factor might have a positive influence 

and could be correlated with our explanatory variable “industry sector”. It is not clear, 

though, if the correlation is positive or negative on the particular sectors. Another omitted 

variable might be the incorporation date of a company, because new founded companies 

could invest more in environmental protection since it is easier to use better technological 

and ecological standards from the outset than to modernize all fixtures. Or also the firm’s 

legal form could have a positive influence on the environmental investments. If the 

company is a limited liability company it implements that it doesn’t have to guarantee for 

all its actions and this in turn could influence environmental investments. Both, the legal 

form and the incorporation date might be positive correlated with the number of 

employees, because an older company might have more employees than a new founded 
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company. If the legal form is a limited liability company, it might hire more employees 

because it doesn’t have to guarantee for its total capital.  

Therefore our model is probably driven upwards and the real influences of our included 

variables might be lower. 

 
Another critical point is the design of the questionnaire of the ifo Institute. We were not 

able to identify the reason but unfortunately the question about environmental investments 

was removed from the ifo Investment Test in 2000. It would be interesting how the 

investments behaviour changes since 2000, especially, because the issue of environment 

protection has become more and more important over the last years. 
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4. Interpretation 

 

The coefficient of relative investments in our regression is 1071.554 (Table 1 in the 

appendix). To interpret this coefficient it’s necessary to remember the fact that this 

variable is a ratio between total investments and sales. Thus, the variable is a percentage 

amount. That’s why for the interpretation we first need to divide the coefficient by 100 so 

we can talk about a percentage change. It means that for a 1% increase of the ratio the 

investments in environmental protection increase by 10.71 DM and due to the fact that 

environment investments are measured in 1000 DM, it finally means that environmental 

investments increase by 10710 DM. It seems logical that if a company’s total investments 

compared to its sales increase the environmental investments rise as well. 

In our model the employees and consequently the size of the particular company have a 

significant influence on the investments in environmental protection.  If one more person is 

employed at a firm, the investments in environment rise by 0.839*1000 DM (Table 1). To 

find a reason for this influence seems to be quite easy. The more people are employed in a 

company the more it produces. And the more a firm produces the more it burdens the 

environment and the necessity of environmental investments grows steadily. 

On the other hand it is surprising when we look at the empirical work of Uhlmann and 

Berger (1986). They cannot define an explicit significant correlation between the medial 

rate of general investments and the size of enterprise in their empirical work. The 

difference in these results can be explained in the following way: 

They investigate the investment behaviour of firms as a function of the size of the 

particular firm. The differences between our and their data set are important. In our data set 

we have many large firms with many employees and the mean of employees is 1036. They 

use a smaller data set with only 5736 observations and moreover smaller companies. 

Since we have larger companies (more employees) and more observations it leads to 

different results. Maybe the influence of employees rises with the companies being larger. 

Important to mention is that there is no general meaningful classification for the size of a 

company. Size could be measured in sales or employees or something totally different. 

Therefore it’s complicated to measure the “size of a company” on its investment 

behaviour. 
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A very interesting point is the variation of environment protection in the course of time. 

The first year in our sample is 1976. Environment protection has already played an 

important role earlier. For that reason we need to look at some historical facts. Since the 

beginning of the industrialization interferences in environment were growing and became a 

big issue in the 20th century, when a lot of environmental damage was caused (Freytag, 

2006). Christian Pfister (1996) developed the thesis of the “1950ies Syndrome”, which 

predicates that from the fifties of the 20th century the consumption of resources, land 

consumption and GDP as well as the waste volume of industrial companies increased. 

Since then the consumer behaviour and the way of life changed substantially. 

Eventually, competition for environment protection started to play an important role in 

politics as it’s shown by the environmental political activities from the social-liberal 

coalition. The claim in the election campaign from Willy Brandt in 1961 was: “Blue sky 

above the Ruhr”. (Freytag, 2006) 

 

 
 

All in all, the investments in environment protection rise from 1976 until 2000 that is the 

range from our sample. As a result we can say that the consciousness of environment 

protection got more important over time. There were the oil crises 1973/74 and again in 

1979 and also the forest dieback in the seventies. Both scenarios of crises visualised that 

energy sources like oil are ultimate and that uncontrolled pollutant emissions cause 

damage on our environment. 

Patrick Kuppers (2003) explicates the “1970ies diagnosis”. He shows, especially with 

Swiss examples, that the consumption of resources is still not sustainable, but it came to an 
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advance of awareness in society that nature and environment are important and have to be 

protected essentially.  

However, the statistically significant part of our sample is the beginning of the nineties. 

That surely doesn’t mean that it’s enough to look at these years only, since the 

consequences that are shown in our coefficients derive from the years before. 

In the eighties the first substantiated studies about environment were written (Freytag, 

2006). So back then, the people started to think about environmental protection 

fundamentally. 

In 1986 the nuclear disaster happened in Tschernobyl and the whole world could see how 

important the environment and especially its protection are. The first world conference on 

environment and development took place in Rio de Janeiro in 1992. This conference stands 

for the growing political importance of environment protection. 

Furthermore, very important for Germany, was the reunification of East and West 

Germany. This might be one of the most important points for the significant increase that 

are shown in our sample. The German reunification in 1989/1990 initiated an atmosphere 

of change in the country. The increasing investments in environment protection could 

derive from that feeling because the people might not only be profit orientated but also 

aware of the society and the environment they live in. In addition, environment pollution 

was a huge problem in the former DDR. Especially, in the end of the eighties the situation 

was dramatic. In 1988 the DDR with 17 million inhabitants emitted 30 times as much 

sulphur dioxide, 100 times as much dust, and three times as much carbon dioxide as Japan 

with over 120 million inhabitants.3 Thus, a reason for the significant increase of 

environmental investments of the Western states in the beginning of the nineties could be 

that the people wanted to compensate for the pollution of the Eastern states.  

Since 1993 the coefficients reduce a little. They still are positive and significant but the 

amount decreases. This might be reasoned by the fact that influence the above announced 

explanation reduces. The need for compensation of the Western states might not be that 

significant a few years after the reunification.  

Another explanation may be that according to the Federal Bureau of Statistics in Germany 

the use of renewable energies increased from 0.8% in 1991 to 3.5% in 2003. The 

                                                        
3 German Federal Ministry for Environment 
For further information see: http://www.umwelt-im-unterricht.de/hintergrund/umweltpolitik-der-ddr 
accessed on 11.09.13 
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companies might see this as an investment in environment as well and therefore the 

necessity of investments like water and air pollution control decreases. 

The highly significant coefficient of chemical industry supports the general opinion. It is 

well known that the chemical industry is one of the frontrunners concerning environmental 

investments since these firms are also frontrunners in environmental pollution. For 

“petroleum processing” one can assume the same reasons as for chemical industry. More 

pollution leads to higher investments in environment protection or one could also conclude 

that these chemistry firms might have a guilty conscience and therefore want to silence that 

feeling. Moreover, the chemical industry has a lot more legal regulation as it can be seen 

on the homepage of the German Association of Chemical Industry4. 

                                                        
4 For further information see: https://www.vci.de/Seiten/Startseite.aspx 
accessed on 11.09.13 
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5. Conclusion 

 
The first and strongest inference that emerges from the analysis is that the characteristics 

of firms do influence the investments in environmental protection of a company. We 

presented several variables and came to the conclusion that relative investments, number of 

employees, years, federal state and industry sector all have an influence on our dependent 

variable. Besides the federal states the variables can be interpreted very well. An increase 

of employees, as a measure of the firm’s size, and the relative investments influence the 

environmental investments positively. When it comes to the years and the industry sectors 

there are positive and negative effects shown. A significant positive influence one can see 

in the nineties and in the chemical and petroleum processing industry sectors. To interpret 

the federal state is quite difficult because we only have data of the former Western states 

and almost all of the coefficients are statistically insignificant. 

We also talked about omitted variables in our model, which could be the know-how of the 

particular company, the year of its incorporation or its legal form. Since we had no data, 

we unfortunately couldn’t control for these variables. Furthermore our data set only 

includes the years until 2000. So we weren’t able to observe the processing until know. 

Nevertheless our model offers over 34000 observations and we are able to control for 26 

years. 

We controlled for a few more potential variables in the empirical part, which had no 

influence. To have another robustness check we ran a second regression with the 

companies that state “zero” as investments in environment protection being dropped. The 

results in this regression compared to our basic model remained the same. That means that 

these companies do not drive our results. Altogether, our model has a fairly good validity. 

 

An environmental awareness survey, made by the German Federal Environmental Agency 

in 20125, shows how up to date the environmental topic still is. They investigated the 

valuation of the environment quality and its health burden, the personal willingness of 

engagement for the environment and the political aspect, as well as the conflict between 

environmental protection and social justice. The valuation of the environmental quality 

improved a lot during the nineties, which confirms our results. In the surveys from 2004 to 
                                                        
5 German Federal Environmental Agency, for further information see: 
http://www.umweltbundesamt-daten-zur-umwelt.de/umweltdaten/public/theme.do?nodeIdent=2274 
accessed on 11.09.13 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2006 there is a clearly decline to note but it increased again in 2012. Nevertheless there are 

still 30% who declare that the problem of environment pollution put a strain on them. 35% 

of the respondents state environment and climate protection as one of the most relevant 

problems in Germany. Consequently the environment takes the second place of political 

top subjects behind economic and finance politics (36%). Probably the most important 

issue is the conflict between environmental protection and social justice. 33% of the 

respondents claim to have more employment and social justice before looking after the 

environment and its protection in 2012.  

 

As one can see in the survey, the problem of environment protection still isn’t solved. 

Environmental protection will remain one of the most discussed topics the next years. Too 

many German companies don’t invest anything or not enough in the environment and are 

too profit orientated rather than concerned about sustainability.  

Hopefully, the investments in environmental protection will keep increasing in the future. 
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Appendix 

 

Table 1 
 environ_investments 
relative_investments 1071.554 
 (2.08)** 
number of employees 0.839 
 (4.39)*** 
Schleswig_Holstein -90.081 
 (0.56) 
Hamburg -723.870 
 (2.52)** 
Niedersachsen -113.065 
 (1.54) 
Bremen -276.137 
 (0.98) 
NRW 43.894 
 (0.72) 
Hessen -116.448 
 (1.33) 
Rheinlandpfalz -289.255 
 (1.83)* 
Baden_Württemberg -61.169 
 (0.98) 
Saarland -448.173 
 (2.31)** 
Berlin_West 588.382 
 (1.53) 
not_announced -510.936 
 (1.29) 
year_1976 -142.494 
 (1.06) 
year_1977 -138.948 
 (1.09) 
year_1978 -230.370 
 (1.89)* 
year_1979 -164.054 
 (1.32) 
year_1980 -254.025 
 (2.16)** 
year_1981 -246.720 
 (2.11)** 
year_1982 -174.176 
 (1.60) 
year_1983 -56.993 
 (0.52) 
year_1984 11.980 
 (0.08) 
year_1985 -86.909 
 (0.72) 
year_1986 -81.569 
 (0.70) 
year_1987 -1.193 
 (0.01) 
year_1988 -12.962 
 (0.12) 
year_1989 27.272 
 (0.23) 
year_1990 374.343 
 (1.71)* 
year_1991 459.771 
 (2.01)** 
year_1992 664.680 
 (2.27)** 
year_1993 554.465 
 (2.53)** 
year_1994 414.097 
 (2.90)*** 
year_1995 466.190 
 (3.42)*** 
year_1996 310.786 
 (1.82)* 
year_1997 209.601 
 (1.71)* 
year_1998 262.085 
 (1.45) 

year_1999 296.689 
 (1.30) 
manufacture_mining 257.411 
 (1.52) 
processing_mining -85.219 
 (0.18) 
drawing_plants 47.076 
 (0.31) 
foundry_industry 41.724 
 (0.25) 
metal_production 920.221 
 (1.65)* 
petroleum_processing 9533.950 
 (4.17)*** 
chemical_industry 4297.434 
 (2.92)*** 
wood_machining 132.219 
 (0.85) 
production_pulp 870.355 
 (3.04)*** 
manufacture_rubber -1007.499 
 (1.46) 
steel_construction -342.033 
 (1.41) 
mechanical_engineering -445.540 
 (2.35)** 
manufacture_business -5103.890 
 (1.59) 
vehicle_production -2718.507 
 (1.66)* 
shipbuilding -1273.726 
 (1.95)* 
aeronautics -2044.808 
 (1.94)* 
electrical_engineering -1176.033 
 (2.82)*** 
precision_engineering -112.457 
 (0.66) 
steel_deformation -132.455 
 (0.81) 
EBM_equipment -73.215 
 (0.47) 
fine_ceramics -452.389 
 (1.59) 
manufacture_glass -108.316 
 (0.50) 
wood_processing -29.571 
 (0.19) 
manufacture_instruments -14.188 
 (0.09) 
manufacture_paper_paperboards -38.739 
 (0.25) 
printing_copying 24.281 
 (0.16) 
production_plastics 3.014 
 (0.02) 
leather_fabrication 57.453 
 (0.33) 
leather_without_shoes 147.374 
 (0.88) 
manufacture_shoes -167.612 
 (0.90) 
drapery -191.161 
 (1.08) 
clothing_trade -115.210 
 (0.70) 
food_industry 99.392 
 (0.62) 
Constant -229.520 
 (1.27) 
R-squared within 0.1368 
N 34479 

* p<0.1; ** p<0.05; *** p<0.01 



 

 

Table 2 
 environ_investments 
relative_investments 5221.119 
 (4.83)*** 
number of employees 0.662 
 (4.97)*** 
Schleswig_Holstein 370.745 
 (1.22) 
Hamburg -1381.763 
 (1.44) 
Niedersachsen -39.973 
 (0.16) 
Bremen -163.095 
 (0.40) 
NRW 448.690 
 (2.08)** 
Hessen -220.892 
 (0.89) 
Rheinlandpfalz -749.437 
 (1.36) 
Baden_Württemberg 94.751 
 (0.44) 
Saarland 86.446 
 (0.12) 
Berlin_West 2277.776 
 (1.29) 
not_announced 1192.895 
 (2.00)** 
year_1976 -313.203 
 (0.69) 
year_1977 -415.020 
 (0.92) 
year_1978 -731.665 
 (1.72)* 
year_1979 -598.622 
 (1.37) 
year_1980 -796.227 
 (1.97)** 
year_1981 -677.492 
 (1.66)* 
year_1982 -443.918 
 (1.10) 
year_1983 52.966 
 (0.13) 
year_1984 186.750 
 (0.32) 
year_1985 -225.164 
 (0.51) 
year_1986 -165.762 
 (0.39) 
year_1987 153.932 
 (0.39) 
year_1988 145.809 
 (0.36) 
year_1989 256.460 
 (0.59) 
year_1990 1266.092 
 (1.79)* 
year_1991 1376.442 
 (1.90)* 
year_1992 1918.992 
 (2.18)** 
year_1993 1766.783 
 (2.45)** 
year_1994 1385.917 
 (2.61)*** 
year_1995 1439.483 
 (3.01)*** 
year_1996 914.351 
 (1.59) 
year_1997 597.084 
 (1.30) 
year_1998 974.869 
 (1.46) 

year_1999 1134.028 
 (1.34) 
manufacture_mining 1784.670 
 (2.77)*** 
processing_mining 1640.560 
 (2.25)** 
drawing_plants 961.700 
 (1.58) 
foundry_industry 1197.464 
 (2.05)** 
metal_production 2605.384 
 (2.36)** 
petroleum_processing 12290.380 
 (4.74)*** 
chemical_industry 7137.351 
 (2.57)** 
wood_machining 994.556 
 (1.59) 
production_pulp 3032.490 
 (4.08)*** 
manufacture_rubber -1418.020 
 (1.01) 
steel_construction -97.621 
 (0.16) 
mechanical_engineering 191.032 
 (0.35) 
manufacture_business -1985.498 
 (2.44)** 
vehicle_production -1545.837 
 (0.63) 
shipbuilding -487.027 
 (0.51) 
aeronautics -1993.003 
 (1.80)* 
electrical_engineering -650.033 
 (0.95) 
precision_engineering 519.793 
 (0.90) 
steel_deformation 815.193 
 (1.36) 
EBM_equipment 768.703 
 (1.32) 
fine_ceramics 609.986 
 (0.95) 
manufacture_glass 1086.701 
 (1.94)* 
wood_processing 1176.660 
 (1.91)* 
manufacture_instruments 1087.410 
 (1.72)* 
manufacture_paper 936.693 
 (1.64) 
printing_copying 1110.833 
 (1.83)* 
production_plastics 1292.710 
 (2.09)** 
leather_fabrication 1589.174 
 (2.42)** 
leather_without_shoes 1576.440 
 (1.70)* 
manufacture_shoes 585.359 
 (0.78) 
drapery 1009.845 
 (1.69)* 
clothing_trade 850.783 
 (1.35) 
food_industry 1536.203 
 (2.52)** 
Constant -2032.398 
 (2.35)** 
R-squared within 0.1392 
N 9686 



 

 

Table 3 
 Indicators influencing investments in environment protection 

 environ_investments 
relative_investments 1064.604 
 (2.03)** 
number of employees last year 0.818 
 (4.33)*** 
GDP -0.078 
 (0.11) 
CPI -6.311 
 (0.15) 
interest_rates -494.996 
 (0.80) 
oil 59.612 
 (0.81) 
electricity 38.463 
 (0.68) 
N 31902 

* p<0.1; ** p<0.05; *** p<0.01 



 

 



 

   


