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Transport and industry are among the most important factors influencing the contemporary ecological situation. The analysis of this 
influence is impossible without monitoring the conditions of change in the environment. In different countries, measures of 
ecological regulation have been undertaken. These require significant expenditure. One of the most interesting projects concerning 
ecological regulation and the comparative analysis of ecological risk is 'The Californian project'. In this project, proposals on the 
economic criteria for evaluating the measures of risk reduction have been developed. 
Attention is drawn to different programs used to monitor the ecological situation in Latvia. In the research the analysis of 10-12 
years of statistical data is carried out. Data analysis suggests a tendency towards an improvement in the ecological situation. In 
Latvia, the mechanisms for financing ecological programs, which are aimed at decreasing the levels of harmful pollution in the 
atmosphere, are based on the experience of the USA and European countries. This research evaluates the relationship between the 
financing of ecological programs and the ecological situation in Latvia.  
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The research of Academician Vernadsky has shown that life on Earth is concentrated in a thin layer 
of biosphere within which all components are connected into a single global system. A leading thinker at 
the end of the 19th century wrote: “Let's not flatter ourselves too much with our victories over nature. It 
revenges every victory.” Mankind has had to find a way out different ecological situations at different 
stages of development. For example, extermination of many species of mammals as a result of hunting 
more than 25 thousand years ago made people turn to farming and cattle breeding. Nowadays the 
essential factors of influence on the ecological situation are transport and industry. 

 
1. The Influence of Transport and Industry  
 

The negative consequences of transport and industry development (use of resources, up to their 
exhaustion) can be considered in the three aspects [1, 2, 3] shown in Table 1. 
 
Table 1. 

Consumed resources Ecological factors Social factors 
Energy. 
Material. 
Land. 
Water. 
Air. 

Construction of new projects: 
pollution of land, water, atmosphere, 
changes to the existing ecosystem, 
destruction of natural habitats, reduction in 
living space, threats to biodiversity. 
Transport streams:  
noise and vibration, exhaust fumes, 
expense, road accidents  

Death, serious injury and poisoning of people 
and other living organisms. Increased levels of 
stress experienced by road users  
Occupational illnesses of drivers.  
Increased taxation and expenditure related to 
transport, including effects on the family 
budget. 
Hypodynamia. 

 
According to the United Nations, transport and industry produce approximately equal amounts of 

environmental pollution. The percentage produced by transport is presented in Table 2 [3]. 
 

Table 2. 

Factors Transport percentage, % 
Consumption of natural resources 20-32 
Pollution of atmosphere 50 
Water pollution 5 
Use of land 30 
Noise 60-80 
Accidental deaths 46 
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91.3% of this air pollution results from road transport activities, 3.7 % from railways, 2.7 % from 
maritime transport, 0.9 % from river transport and 1.4 % from air transport. According to USA data, road 
transport produces 60.6 % of air pollution, industryproduces16.2 %, heating produces5.6 %, waste 
incineration produces 3.5 %, power stations produce 14.1 %. 

The impact of CO on the human organism is shown in Figure 1. 

 
 

Figure 1. CO Impact on a human organism: 
1 – deadly danger; 2 – headache, nausea; 3 – the beginning of toxic effects; 4 – noticeable effect. 

 
It is noticed that the careful regulation of traffic, for example in tunnels, leads to a decrease in 

levels of CO (as overtaking is often forbidden and speeds are lowered). The concentration of CO in 
pedestrian tunnels, as a rule, is several times less than in adjoining streets (this difference is greater when 
a tunnel is well-ventilated). On a 900 km journey a car uses as much oxygen as a person does in a year. 

Many hazardous substances connected with transport activities can dissipate into the atmosphere. 
For example, nitrogen oxide is transferred over 10 km in 1 hour, and carbon dioxide can travel over 100 
km in 48 hours. The effects of lead, iron, copper, zinc can be seen on plants. Growth is slowed down, and 
leaves develop yellowness and can die off. 

Noise has been called an invisible poison. It leads to emotional disorders, gastric diseases, loss of 
hearing and other illnesses. Transport produces 45 % of city noise, aircraft produce up to 2 %, industry 
produces up to 30 %. 

Electromagnetic radiation is produced by various devices and equipment that may be installed in a 
road vehicle. At the present time electromagnetic radiation is not regulated. The electrostatic potential of 
a body and the intensity of an electromagnetic field in a vehicle should be subject to regulation. 

The manufacture of vehicles requires large quantities of materials, which leads to a large 
consumption of natural resources. It is necessary to implement energy-saving technologies and 
technologies which do not produce waste, and also secondary raw materials processing technologies. It is 
very important to monitor how the environment changes. All of this requires expenditure. 

2. Ecological Risk and 'The Californian Project' 
 

Expenditure on environmental protection is significant. For example, in the USA the passing of 
basic ecological legislation at federal level has put into place the basis of a rigorous system of regulation. 
No state is permitted to pass any legislation which is less rigid than the federal measures [4]. The 
Environment Protection Agency (EPA) is responsible for implementing environmental legislation. In the 
USA there is an assumption that if businesses are better informed about ecological regulation measures, 
the costs they will incur in realizing the main objectives of ecological policy will be lower. A local 
general plan of nature use usually serves as the basis for managing the ecological conditions in regions 
(municipalities). The financing of ecological programs through special taxes has become widespread over 
recent years. Some states have undertaken more detailed projects to produce comparative analyses of 
ecological risk. The largest project is known as the Californian [4].  
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The Californian project was an attempt to answer some questions of national value. One key issue 
concerned disagreement over the policies of the EPA regarding the use of risk estimations in determining 
regulation priorities. The opinion was expressed that the risk estimation itself should not dominate the 
decision-making process. Attention focusing on quantitative aspects of risk does not give sufficient 
information on qualitative aspects, which can be very important. For example, questions concerning 
whether the risk is voluntary is or not, whether it is distributed uniformly or if it mostly concerns certain 
groups of the population cannot be described within quantitative parameters. Moreover, risk estimation is 
not an 'exact science' in the strict sense, as it inevitably includes some assumptions and expert 
estimations. In addition there is a high degree of uncertainty in risk assessment and it is considered that 
comparative analysis of risk often ignores social values and the role of society. 

Due to discussions at a national level, the Californian project paid particular attention to these questions. 
For example, equality was one of the criteria that were used for ranging. Questions of 'flashpoints'; places 
where the most vulnerable groups in the population were exposed to the greatest risk, were considered. The 
critical analysis of risk estimation models included the analysis of factors which influence or should influence 
the extent of risk and decision-making on environmental issues. 

Special attention in the project has been paid to the questions of the participation of the community in 
decision making. One of the most efficient methods to ensure this occurs is to assign adequate technical 
assistance to the inhabitants at the local level. For example, the EPA provides grants so that the local 
residents would have the means to hire a consultant or to conduct a study. Many states follow this policy. 
Grants are assigned also to assist the conduct of negotiations concerning the solution of conflict situations. 

One of the most important aspects of the Californian project is the development of proposals which 
concern taking economic factors into account when seeking solutions to ecological problems. Practically 
for the first time in this type of project there are not only carefully formulated parameters, but also 
attempts to put the ideas into practice. From the point of view of economic analysis, the ideal selection is 
making the kind of decision which ensures the greatest risk reduction under a given level of expenditure. 
Within the framework of the project, four economic criteria for evaluating the measures of risk reduction 
have been developed: 1) the economic effectiveness (it assumes that the expenditure must bring the 
greatest benefit); 2) the distribution of expenditure and benefits; 3) the uncertainty (results depend not 
only on decisions taken concerning the environment, but also on many other variable factors); 4) factors 
of time (in terms of risk reduction this means deciding to take immediate action, or waiting until the 
necessary information has been acquired.  

The elements of the Californian project can be used for the solution of the problems of ecology in 
the field of transportation and the analysis of ecological statistics. 
 
3. Data analysis relating to hazardous pollution in Latvia 
 

In Latvia, taking into consideration measures in the EU countries and the USA, steps have been 
taken to improve the ecological situation nationally, in regions and in cities.  

 

 

Figure 2. Level of hazardous pollution in tonnes by year 
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The realization of measures concerning environment protection, ecological regulation and the 
performance of corresponding programs demands considerable material inputs. In the article, a large volume 
of data received from the Statistical Bureau of the Republic of Latvia has been analysed [5]. These data 
contain information on the financing of programs and the volumes of different kinds of pollution.  

In order to understand the relationship between the financing of ecological programs and the 
ecological situation in Latvia, a correlation analysis is used in the study [6]. 

In Latvia different programs concerning the ecological situation have been developed. Statistical 
data are accumulated and published annually [3-14]. As a result of the variety of measures taken in the 
last 10-12 years, the ecological situation has gradually improved. This trend is shown in Figure 2. It 
displays the volume of hazardous pollution in the atmosphere between 1994 and 2006. 

Table 3 displays statistical data concerning the levels of different hazardous pollutants in tonnes 
between 1994 and 2006.  
 
Table 3. (In tonnes) 

Figure 3 displays the reduction in levels of different hazardous pollutants (in tonnes) by year. The 
displayed levels of the different pollutants show a downward trend, although this is not the case with 
NO2. 
 

 
 

Figure 3. Levels of different hazardous pollutants in tonnes between 1994 and 2006 

 
Figure 4 displays the proportions of the different hazardous substances for each year between 1994 

and 2006. There is a clear reduction in the level of SO2 although the levels of NOx, СО and GOS increase 
significantly over the period. There is no significant change in the levels of the other substances. 
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Figure 4. Levels of different pollutants expressed as a percentage of the total for each year between 1994 and 2006 

 
Table 4 shows the level of atmospheric pollution in Riga compared with the total from other cities 

in Latvia (in tonnes) between 1996 and 2006. 
 

Table..4. 

 
Figure 5 shows that the levels of hazardous pollutants in Riga comprise between 12% and 18% of 

the totals of these substances in Latvia these pollutions in Latvia (depending on the calendar time). 
 

 

Figure 5. Pollution in the city of Riga as a proportion of the total for Latvia 
 
Figure 6 shows the reduction in the levels of hazardous pollutants between 1996 and 2006. The 

proportion of these substances in Riga is smaller than 10 years ago. 
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Figure 6. Volume of hazardous pollutants in Riga, other Latvian cities, and the total for Latvia between 1996 and 2006. 

 
4. Directions in the financing of ecological programs in Latvia 

 
Based on the experience of the USA and other European countries, there are mechanisms for 

financing ecological programs to reduce the levels of harmful substances in the atmosphere in Latvia. As 
in similar programs in other countries, the distribution of funds is directed first of all towards those cities 
and regions which are most exposed to the pollution. This principally applies to the city of Riga. Table 5 
shows the trend in the dedicated financing of anti-pollution measures. The increase in this funding can be 
clearly seen.  

Table 5.  

 
If years in which there were reduced levels of finding of air pollution reduction measures are not 

taken into account, the overall trend shows an increase in funding. It is evident that the level of funding in 
Riga has increased, as it has in Latvia as a whole. (Figure 8). 

 
Figure 7. Financing of ecological programs between 1994 and 2006. 
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Figure 8 shows the share of ecological program funding spent in Riga, and the combined share 
spent in the other main towns in Latvia between 1994 and 2006 in  

 

 
 

Figure 8. Share of ecological program funding in Riga and the rest of Latvia 
 
5. Evaluation of the relationship between the financing of ecological programs  

and the ecological situation in Latvia 
 

In order to evaluate the relationship between the financing of ecological programs and the 
ecological situation in Latvia it is expedient to use a correlation analysis. Using statistical data it is 
possible to calculate that the selective paired correlation coefficient, which characterizes the tightness of 
the relationship between values x and y is ( , ) 0.73x yρ = − . Since it is negative and close to -1, it means 
that there is a close inverse relationship between the ecological situation and the expenditures connected 
with the ecological programs. An increase in the level of funding for ecological programs tends to lead to 
a decrease in the levels of hazardous substances. A notable feature of the financing of ecological 
programs in Latvia (1994-2006) is the fact that they are targeted at decreasing the impact of stationary 
sources of pollution. It is not assumed that they are targeted at mobile sources of pollution such as 
transport. 

On the basis of the regression estimators, the degree of influence of the enclosed resources (funds) 
on the ecological programs can be determined. For this purpose it is necessary to use an estimation of the 
regression equations [4]. The result of the calculations (according to all the available statistical data) is as 
follows: 

 
-0,008754+4521,6 xy = ⋅ . 

 
From the equation (5) it is seen that with each increase of one thousand LVL in the financing of the 
ecological the level of air pollution in Latvia reduces by 4521.6 tones. 

Calculating the elasticity coefficient (defined under the formula 
y
xb=e 11 ), shows that  

e1 =-0.15. It shows that with a 1% increase in financing, pollution levels fall by 0, 15 %. 
 
6. Conclusions 

 
Transport and industry are among the most important factors which influence the contemporary 

ecological situation. The analysis of this influence is impossible without monitoring the conditions of 
change in the environment. In different countries measures of ecological regulation have being 
undertaken in recent years. These require significant expenditure. One of the most interesting projects 
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concerning ecological regulation and the comparative analysis of ecological risk is “The Californian 
Project”. In this project proposals on the economic criteria for evaluating the measures of risk reduction 
have been developed. 

Attention is drawn to different programs used to monitor the ecological situation in Latvia. In 
theses programs the analysis of 10-12 years of statistical data is carried out. Data analysis suggests a 
tendency towards an improvement in the ecological situation improvement. In Latvia the mechanisms for 
financing ecological programs, which are aimed at decreasing the levels of hazardous pollution in the 
atmosphere are based on the experience of the USA and European countries. This research evaluates the 
relationship between the financing of ecological programs and the ecological situation in Latvia. 
 
References 
 
1. Gorbanev, R.V. City Transport. М.: Stroyizdat, 1990. 211 p. 
2. Lukanin, V.N., Trofimenko, Yu.V. Industrial-transport Ecology. М.: Visshaya Shkola, 2001. 273 p. 
3. Troickaya, N.A. Transport Ecological Problems, Transport, Science, Techniques, Management, No 

12, 1991, pp.15-36. (VINIITI) 
4. USA: State, Person, Economics (Regional Aspects). М.: Ankol, 2001. 224 p. 
5. Environmental Indicators in Latvia in 1996-2006, Central Statistical Bureau of Latvia. Riga: 1997, 

1998,…, 2007. 
6. Gringlaz, L.Ya., Kopytov, E.A. Mathematical Statistics with Example of Task Solving on the 

Computer. Riga: VShEK, 2002. 326 p. 
 


