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PIGOVIAN TAXES AND TRADABLE POLLUTION PERMITS 
IN DYNAMIC GENERAL EQUILIBRIUM MODEL 

Francisco De Sousa Ramos 

Louvain la Ne,,ive, Belgium 

The pwpose of this work is to discuss the prwlems posed by water pollution, as well 
as resolutions in a dynamie contcxL 

Our model has its origins in the public goods literaturc, more precisd y in works 
conccrned wilh dynamie proccsses for optimum rcsourcc allocation. 

We considcr an economy with a set of finns that gcnc:ratc wastcs as a byproduct in thcir 
production process. 

These public "bads" may be purified by these finns themselves and/or directed to a 
common propeny resource. Negative effects to consumers arc achieved through their utility 
functions. In this framework, we correct this problem of extemality by using incentive 
instruments: to irnpose a tax a la Pigou. o.r to create a market in tradable pennits. Our 
objective is to bring the economy from a laissez-faire equilibrium (where finns arc free to 
pollute) to an efficient state in the sense of Pareto. 

In order to achievc !his, we usc a dynamie generał cquilibrium model (dynamie: in the 
sense that adjustmcnts arc not instantaneous): 

i) we charactcńze an efficient state for this cconomy; 

ii) Pigovian taxes or tradablc pennits arc used to achi~e a Pareto optimum; 

iii) we usc stability analysis to•simulate the evolution of !his cconomy to the optimum; 

iv) finally, we establish the main properties of the process (feasibility, individual 
rationality, convergence, stability). 
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MODELING OF POLISH COAL MINING 

Wojciech Suwała, Lidia Gawlik, Danuta Lcncwwska 

Polish Academy of Sciences, 
Cracow, Poland 

The transition from centrally planned to market economy affects the methods of 
economic analysis. The models which werc used in the past arc not valid prcsently although 
they werc the seed which initialized the development of methods and applications. 

The most imponant minerał in Poland is coal as it constibJtes 80% of pńmary energy. 
As a consequencc the possibilities of output growth wcrc always in spotlighL The rcsult is 
relatively high interest in application of mathematical and computer methods for 
optimization and forecasting of coal mining. Therc is morc than rwenty years of expcrience 
in modeling of coal mining developmenL 

The authors have developed in the last ycars scveral vcrsions of such models. The early 
version was able to consider imponant constraints such as investments, energy supply, 
employment etc. The subscąuent version includes possibility of determining technology 
and capacity of the mine waters desalination plants. The last version ficusses on economic 
effectiveness of mines and includes the possibility of mineclosing. Ccrtain elements which 
deterrnine the influence of economic transition on the future of coal mining arc also 
considered. Diverse optimization criteria were used. At the early stages it was costs or 
social costs, at present minimization of subsidiesand economic effectiveness. 

In the paper the authors try to characterize the stages of model development and 
application of results. 
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DATA BASE FOR MINERAL ECONOMY RESEARCH 

Lidia Gawlik, Wojciech Suwała 

Polislt. Academy of Sciences, 
Cracow. Poland 

Poland is a country whcrc minerał resources and lhcir management arc of grcat 
importancc for the national cconomy. Polish transition to the market cconomy causcs that 
problcms conncctcd wilh all the aspccts of mincral cconomy arc cspccially imponant 
Many rcscarch ccntcrs deal with diffcrcnt lrinds of analysis in this field. 

Thcrcforc, thcrc is strong ncccssity for organizing one data base system, which will 
cnablc to gathcr and manage data for any particular rescarch connccted with problems of 
minerał industries. · 

The Mincral and Energy Economy Rescarch Centre of Polish Acadcmy of Scienccs 
workcd up the idea of such data base. 

lt allows to gathcr all lrinds of data ncccssary for analyzing the prcscnt Stale and the 
future of mincral industtics on the national and branch lcvcls. 

Systems analysis was applied to prepare the data base structure. Mincrals system 
consists of many clemcnts, of diffcrcnt characteristics and properties. Only two of them, 
called 'TECHNOLOGY" and "RESERVE" arc sufficient to complete the description of 
all existing elements in the mincral cconomy system. 

The data base has a vcry simple structure and allows to gathcr all data connccted with 
any management of minerals, starting from dcposit management, through mining, 
processing, utilization to the impact on environment 
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DECISION SUPPORT SYSTEM FOR ADV ANCED ENERGY 
MANAGEMENT IN HEATING POWER PLANTS 

T. Minkov and L Chonkov 

Technical University of Sofia, 
Sofia, Bułgaria 
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AN ANAL YSIS OF MARKET RELATIONS IN AN ENERGY 
SYSTEM 

Krakauslw Mindaugas 

lnstituk of Energy Systmu, 
Kaunas, Lithuania 

Irnplemcntation of market relations in post· communist countries is rather complicatcd. 
lt is vcry important to cnsurc that all dccisions in this area should be compatible with a 
marlcet mcchanism. 

The mathcmatical analysis of mark.et relations in the Lithuanian energy system have 
shown that cconomic relations should be based on the marginal cost and marginal 
efficiency. 

In this paper the conditions of cquilibriwn in the energy exchanges betwecn countries 
arc shown. The exchange tariff should be based on the marginal energy cost of the energy 
cxporting country. Model of marll:et relations in a national energy system reflccts energy 
demand and energy costs. From the model the cquilibrium conditions between an energy 
system and rest of cconomy could be dcrivcd. It is easy to show graphically that the 
marginal cost should be includcd in conswncr energy prices. lnclusion of the marginal cost 
is vcry imponant for implcmcntation of energy saving measurcs. This paper provides also 
a thcoretical basis for the intcraction between the energy scctor and the environment 
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COMPUTER SYSTEM FOR ENERGY SECTOR EXP ANSION 
ANAL YSIS WITH EMPHASIS ON ENVIRONMENT QUALITY 

CONTROL 

W.Ciechanowicz and P.Holnicki 

Systems Research Institute 
Polish Academy of Sciences, 

Warsaw, Poland 

The environment protection is conditioned by the following factors: 

- the availability of technologies which will enable to utiliz.e the nonrenewable as well 
as renewable energy sources in order to decrease or eliminate the air pollutant emission, 

- the availability of the financial cxpenditures to be required to introduce thcse 
technologies·to the economy, 

- the control of atmospheńc air quality in order to ta.kc into account the regional 
distribution of pollution sourccs and the rcgional cxpansion of the pollutants. 

The decision making proccss, which would enable to take into account the mentioned 
above factors, requires the tool in the form of the computcr sysrem in order to explain the 
number of questions such as: 

- what k:ind of energy sector cxpansion scenario should be choscn to dccrcasc energy 
consumption as wcll as air pollutant cmission '! 

- how to distribute rcgionally the new plants in the country in order to control and to 
reduce the regional expansicin of the pollutants ? 

- what financial expenditurcs should be rcquircd to realize the propoSC(I energy and 
environment project ? 

- what are the conditions under which the cconomy could provide the required financial 
cxpcnditures '! 

A computer system which enablcs to explain the above questions has bcen developed 
in the System Research Institute. In the paper some of the rcsults arc prcscnted which 
involve 
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ADV ANCED INFORMA TION SYSTEMS AND OPERA TION 
RESEARCH CHALLENGE AND OPPORTUNITY FOR CENTRAL 
AND EASTERN EUROPEAN CITIES DURING TRANSITION TO 

ADV ANCED DEMOCRACY AND MARKET ECONOMIES 

Andnej Straszak 

Systems Research Institute 
Polish Academy of Science 

Warsaw, Poland 

The emerging democracies and market economies in the Eastern Europe constitute 
probably the most significant but also the most tough event in Europe of the past 74 years. 

The emerging revolutionary change requires uncoventional methods and tools alredy 
available in the West but not well lrnown yet in the East. such as advanccd infonnation 
systems, operation and systems research. 

Eastern European cities have common problems which could be solved more efficiently 
by joint efforts and cooperation with the ones from Westem Europe, for benifits for all 
Europe. Eurobarometer, spńng 1991, has shown that the most imponant issue facing 
European society is pollution. Therefore, dramatic change in the environmental 
management in Central and Eastern European cities is the most urgent one. Advanced 
informatic and OR/SR could contribute significantly by the development and wideapread 
implementation of the integrated decision suppon system, which consists of a simulation 
model for air pollution monitońng, a gcographical infonnation system, a discrete 
nptimization module for interactive selection of preferred altematives. The common 
framework could be fonned by an expen system coordinating the modules and intcracting 
with the user in a high-level, problem-oriented way. All modules of the systems should 
have a common graphics interface and allow for easy user interaction. 

Citizens and experts participation in the city decision making process could also be 
dramaticly enlarged and improved by advanccd infonnation systems and OR/SR. What 
matters most today is the ability to think together, no) alone. To think imaginatively about 
matters of substance, incorporating many pcrspectives and rei:~hing beyond conventional 
categories. To create new concepts that make new connections. Interactive Multicriteria 
Team Decision Computer Support Systems together with Computer Multi-Media Systems 
available just now, could be effective and efficient venicles for the enlargement of citizen 
panicipation in the city decision making processes. Moreover Approval Voting Computer 
Support Systems could be very usefull for design of committies as weli as for large group 
decision making tasks. 

Advanced informatic and OR/SR could also dramaticly improve the overall 
management of Loca! Public Administration and stimulate the transfer of know-how and 
technology from West to East 



Advanced infonnatic and opcration rcsearch invented in the Westem Europe recently 
has been promoted from the backroom to the boardroom. lt is therc to support top 
management decisions, whilst maintaining its traditional role of providing rcliable tools 
for stock and production control, transportation etc. 

The role of the advanced infonnation systems and operation rcsearch in the catching up 
with the Westem European cities social, political and management technologies by the 
Eastern ones is imposible to overestimate. People of the New Europe must be willing to 
transfer technology rapidly from one part of Europe to another to work on projects in which 
countries and cities combine their forces. 
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