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THE CZECH REPUBLI C: ENVI RONVENTAL PRCBLEMS | N EASTERN EURCPE

Enmer gi ng froma peaceful revolution in Novenmber 1989,

Czechosl ovakia faced a nmyriad of environnental problens with few
resources to solve them After 42 years of Communist rule, the
country struggled with econonic change to a free market econony.
It recogni zed that environnental recovery directly relates to
econom c i nprovenent .

Now Czechosl ovaki a's break-up into two distinct countries on Jan
1, 1993, is jeopardizing some of that progress. Like the peacefu
"vel vet revolution,” the division was a "velvet divorce." The
western part is the Czech Republic with Prague as its capital
and the east is Slovakia with the capital of Bratislava. The
separation | eaves other countries, financial institutions, and
granti ng agenci es unsure of the future of these fledgling
denocraci es and uncertai n about who's in charge. These two
republics constitute one of the nost environnental |y damaged
areas in all of Europe. It is a part of the "black triangle" of
i ndustrial/mning areas that enconpasses southern Pol and,

sout hern former East Gernany, and northern Bohemia in the Czech
Republic. Polluted atnmosphere, water, and food; deteriorated
soil quality; and damaged forests are the norm The | andscape
has lost its ecological integrity, and sone endangered species
are now extinct.

The Czech Republic is one of the biggest exporters of pollution
to nei ghboring and di stant countries. Because of their
deteriorated environnent, people in both republics have poor
health and a Iife expectancy 3 to 6 years bel ow the average for
Europe. Once Czechosl ovaki a was one of the nost prosperous
denocratic countries in all of Europe. The econoni c decline of
the republics is deep, but the ecol ogical decline is even worse
(Mol dan and Schnoor, 1992).

Years of negl ecting environnental regulations, not considered a
high priority, have brought on this predicanment. Sonme of the
probl ens are conmon to other Central and Eastern European
countries. They are: 1) severe air pollution including sulfur
di oxi de, nitrogen oxides, particulate nmatter, and acid rain; 2)
wat er pollution including agricultural runoff of soil, nitrates,
pesticides, and industrial contam nation by toxic organics and
metals; 3) untreated or poorly treated wastewater discharges of
bi ochem cal oxygen demand (BOD), nutrients, and total suspended
solids (TSS); and 4) solid and hazardous wastes at an unknown
nunber of sites containing netals, organics, and radioactive
cont am nant s.

These types of pollution can cause decreased |ife expectancy,

pol ychl ori nat ed bi phenyls (PCBs) in breast mlk, excessive
chronic illness anong children during atnmospheric inversions, and
lead in children's blood. Metals extensively contam nate food
crops, and chlorinated hydrophobi c organics pollute pork, beef,
and poultry itens.

Much of the pollution stens froma policy that subsidized the
price of energy, water, and agricultural chemicals. |Industries



failed to invest in pollution control or prevention. They either
did not enforce environmental regulations or, in sone cases,
found it was cheaper to pay the fine than to fix the problem

M ni ng, snelting, heavy industry, chem cals, and building
material s production formed the base of the econony. The country
enphasi zed these extractive and polluting industries because of
plentiful deposits of easily extractable | ow grade ores.

I ndustries did not devel op many hi gh-tech or val ue-added
products. They used donestic materials and exported arnmanents,
ceram cs, chemcals, crystal, netals, and lunber to the Sovi et

Uni on and Eastern-bloc countries. The follow ng data fromthe
Czech Republic highlights major environnmental problens facing
East ern Europe.

Air Pollution and Forest Decline

The root of many of the environnmental problens in the republics
is the poor quality of coal avail able between 1948-1989. After
Wrld War 11, the mning and conbustion of soft brown lignite
coal increased from 15 to nore than 100 mllion netric tons per
year (See graph, Ml dan and Schnoor, 1992).

It was cheap and avail able by surface mning, but it was al so
high in ash content, up to 40% by wei ght, and in sul fur content,
1to 15% (In the United States, power plants use coal with 5to
10% ash and between 0.5 and 4.0% sul fur.) Poor quality coa
brought on many of the environnmental problenms such as atnospheric
pollution with sul fur oxides and particulate matter. The country
al so needed huge waste di sposal ash ponds, which eventually | eak
toxic netals to surface and groundwater.

A map shows the two republics as separate countries. The dashed
lines are iso-contours, or constant concentration |ines, of

annual average regional sulfur dioxide concentrations fromdaily
neasurenents at nore than 200 stations between 1981 and 1985
(Czech Fed. CGovt., 1988). Anbient air concentrations in severa
major cities including Pilsen, Brno, and Ostrava are al so greater
than 60 m crograns per cubic neter (ug/neters cubed), and annua
average concentration in Prague was nearly 100 ug/nmeters cubed
during this period. Typical anbient air quality standards in the
U S. and many countries for sulfur dioxide is 80 ug/neters cubed.

Concentrations during winter inversion periods can be nuch

hi gher, reaching an average of 400 ug/nmeters cubed for 19 days in
January 1982 in the extreme northwestern part of the Czech
Republic. During 1982, Prague and Osek had daily peak
concentrations of 3200 ug/nmeters cubed and 2400 ug/ neters cubed
(Mol dan, 1990). These are anobng the hi ghest concentrations
reported in the world, and they exceed Iimts designed to protect
humans fromrespiratory di seases such as enphysena, asthma, and
bronchitis. During a 4-day episode in London in 1952, 4,000
peopl e died from sul fur di oxi de concentrations thought to be only
slightly higher than 3000 ug/neters cubed.

Anot her environmental problemstemm ng fromthe use of soft coa
is the direct effect of sulfur dioxide gas on vegetation



Forests began to decline in the 1950s and 1960s in the

Er zegebi rge nountains in the northwestern Czech Republic. Now
nore than 100, 000 hectares of spruce forests have died within the
60 ug/ nmeters cubed iso-concentration |line shown on the map. About
54% of the forests in the Czech Republic show signs of decline,
primarily the northern areas (Ml dan, 1990).

The conbustion of soft coal damages the environment in many ways.
W thout emssion controls, volatile trace netals in coal

mercury, l|lead, cadm um and zinc, |eave the stack and go into

t he at nosphere. Cyclone separators, bag house filters, or

el ectrostatic precipitators could capture some toxic chem cals,
like arsenate, fromthe fly ash. Instead, it goes largely
uncontrolled into the atnosphere, eventually spreadi ng deposits
over the | andscape. |In the atnosphere, sulfur dioxide turns into
acid rain which, in turn, acidifies soil and streans and reduces
productivity.

Sul fur oxides and particulate matter, including the fine fraction
of particles, less than 10 microns that are respiratory hazards,
are at high concentrations above air quality standards. These
concentrations result in epidemc respiratory di seases,
especially asthma in children. These em ssions from coa
conbustion are the greatest human health, and probably
environnental, hazard in the Czech Republic.

Box 1. Air Quality in the Czech Republic and the United States
conpared to U S. Anbient Air Quality Standards

Czech Urban u.sS. U. S. U ban
Air Qality* St andar ds Alr Qality
Sul fur Di oxide
Annual Aver age 100mg/ m cubed 80ng/ m cubed 30ng/ m cubed
24-hr. duration 400 365 80
3-hr. duration >1000 13000 100
Total Suspended Parti cul at es
Annual Aver age 100 75 50**
24-hr. duration 400 260 100

* Wirst urban air quality in towns of Mst, Sokol ov, Prague,
Decin

** However, 30 mllion people in the US. live in areas that
exceed the U. S. standard of 75 ng/neters cubed.

(Mol dan, 1990; U.S. Environnental Protection Agency, 1990).

Food Supply

One of the biggest problens facing the Czech Republic is the
contam nation of its food supply with toxic organics

[ benzo(a) pyrene, PCBs, hexachl oro-benzene] and netals (I ead,
cadmium nercury, and arsenic), which then threaten human heal t h.



The concentration of cancer-causing PCBs in the breast m |k of
Czech wonren is 3 ng kg(power of -1), nore than three times that
found in Yugosl avia or Scandi navian countries. Concentrations
of lead in the blood of children were 30-45 m crograns per
deciliter in a recent study, nore than twice what it was in
control groups. Lead, a neurotoxin, causes devel opnenta
disabilities and nmental retardation in children

Peopl e constantly consune contanmi nated food and water with high
concentrations of toxins such as the netals in the streans and
small rivers of northern Bohem a (Veseley et al., 1990). High
concentrations of cadm um and arsenic occur fromindustri al

wast ewat er, mne drai nage runoff, phosphate fertilizers, and fly
ash | eaching frompower plants. Berylliumand al unm num conme from
acid rain seeping into the soil.

As fruits, vegetables, and grains grow, they absorb these toxic
metal s, especially |lead, cadm um nercury, and the netalloid
arsenic. In turn, hogs, cattle, and poultry eat the contam nated
grain and pass on the netals and persistent hydrophobic organic
chemi cal s such as pol ychl ori nated bi phenyls (PCBs) into pork
beef, and poultry food supplies.

The nost long-lasting | egacy of the past 42 years of

envi ronnent al degradation is the build-up of toxic netals in
acidified soils preventing revegetation and threatening future
agricul tural production. The excessive use of nitrogen
fertilizers flowng into streans is contam nating nearly half of
all drinking water supplies, both in surface and groundwat er.

As peopl e eat contam nated food, the toxins accumulate and hel p
bring on liver disease, kidney stones, and stomach cancer

Al t hough medi cal data show especially high occurrence of these
di seases in Central and Eastern Europe, there is no proof that
food contam nation is the cause. Certainly, heavy snoking and a
diet rich in fats and salts contributes to the problem

As the table bel ow shows, the daily intake of nmercury, |ead,
cadm um PCB, and benzo(a)pyrene from food al one approaches the
allowable daily limts. And, in the Czech Republic,

benzo(a) pyrene averages above the limt. A rudinmentary risk
assessnment showed it is one of the problens that poses the nost
risk to the health of Czech citizens. The governnent has ranked
it as a high priority concern, second only to the respiratory

di seases caused by air pollution

Al t hough there are high Iead levels in children's bl ood, probably
only a small anount cones from contam nated food. A nmuch greater
i ntake comes fromlead in paint dust, air pollution froml| eaded
fuels in gasoline, and trace lead in coal dust.



Box 2. Toxic Chemicals in Food in the Czech Republic based on a
60 kg person

Daily | ntake
Czech Average WH. O Allowable U S. Typica

Chemi cal ( g/ day/ per.) ( g/ day/ per.) ( g/ day/ per.)
Mercury 0. 015 0.04 0. 004
Lead 0. 287 0.50 0. 05

Cadmi um 0.04 0. 05- 0. 07 0.01

PCB 0. 45 0.50 0.05
B(a)P 0. 003 0. 002-0. 003 0. 0003

(Mol dan, 1990)

Hunman Heal t h

Because many things affect people's health, it is difficult to
separate pollution-caused health effects from ot her environnenta
and genetic influences. Czechs snoke heavily and eat a fatty,
high-salt diet. These habits worsen di seases and increase the

i nci dence of cancer, kidney stones, hypertension, and heart

di sease. Unlike nbst Western European countries, |ife expectancy
in both republics since 1964 appears to be decreasing rather than
i ncreasi ng (Ml dan, 1990).

In 1988, |ife expectancy for both nen and wonen was 71.6, but for
men in the extremely polluted areas, Modst and Sokolov in the
northwest, it was only 64.2 years. In 1985, a conparison of mean

life expectancy in 25 European countries showed that

Czechosl ovakia, at 71.0 years, was only higher than four others:
Hungary at 69.4 years; Yugoslavia, 68.4 years; Poland, 70.6
years; and the USSR 67.8 years. The longest |ife expectancies
were in lceland with 77.4 years and Sweden with 76.6 years (Czech
Fed. CGovt. 1989).

Chronic respiratory di seases, including asthma, enphysema, and
bronchitis are epidem c anong children up to age 14. The 1983- 86
average wi nter concentrations of sulfur dioxide in Prague and
Most were 150 micrograns per cubic nmeter. Medical personnel
cited a 320% i ncrease of respiratory diseases in children under
14 conpared to spring and sunmer conditions. [In 1990-91, Most
officials issued children face masks so that they could play
out si de.

Based on the health hazards of sul fur dioxide, total suspended
particul ates (breathable particulate matter), and radi oactive
materials, the governnent has classified 6.9% of the Czech
Republic with its 2.5 mllion people as an "extrenely disturbed
environnent” (Dupal, 1987). Recently, Bobak and Leon (1992) have
shown a positive statistical correlation between infant nortality
and breathable particles |less than 10 microns in size

TSP-10) .



Al t hough the ecol ogy has gravely deteriorated, governments will
usual |y decide to inprove human health when confronted with
decreasing life expectancy. Wen the governnent is trying to
expand t he econony, it is hard to place a high priority on

envi ronnental recovery. Neverthel ess, nost people and gover nnent
officials recognize it is not logical to continue to expand the
econony at the expense of the environnent.

The | egacy of the communi st years is that peopl e now understand
that they cannot all ow econom c devel opment to destroy their
resource base. Also, the governnment cannot protect the

envi ronnent wi thout a vi gorous econony and program for
sust ai nabl e devel opnent. The situation is even nore chall engi ng
when deci di ng what environnent and econom c trade-offs to nake
when they operate on different time scal es and pay-back peri ods.

Pol i cy

The Czech Republic is shaping its environmental policy by the
urgent need to build the post-comuni st econony and create a
sustai nable way of life. It is focusing on the clean-up of
serious pollution. It needs to: clean coal by renoving the

sul fur, use clean-coal technology (using fluidized bed
conbustion), close outdated and inefficient plants, and

desul furize flue gas. In addition, it is vital to provide
adequat e sewage treatnent and a secure place to store toxic
wastes. One of the first priorities to protect the environment
wi || be mandatory environnmental inpact assessnents.

The country must base lasting environnental inprovenent on
preventi on, nodern technol ogi es, restructuring an obsol ete

i ndustrial infrastructure, and reducing the extrenely high energy
consunption. Initially, the governnent plans to use the

"pol luter pays principle" to encourage conpanies to reach
ecol ogi cal goals. Penalties such as dues, charges, and taxes
shoul d have both punitive and stimulating characteristics.

These fiscal measures are probably the nost inportant part of new
econom ¢ and | egal principles, replacing outnoded |aws witten
during the communi st regine. The Czech Mnistry of the

Envi ronnent, charged with rul e-nmaki ng and environnental action
canme into existence only on Jan. 1, 1990. There is a rudinmentary
adm ni strative and inspection systemand sel f-reporting by

i ndustry of environmental discharges. 1In the past, it has been
cheaper to pay the fine than to abide by the environnenta

regul ation or permt.

A key factor for further shaping the quality of the environnment
will be the success of the change to an effective market econony
with fast economic growh. However, the future nmust be

sustai nabl e. Econom c and soci etal devel opnent nust provide
prosperity w thout endangering human well-being. It nust not
reduce or waste nature's production of environmental services
but save it for future generations.



The challenge is to preserve the good and | ess affected | ocations
and to recover severely depleted regions and resources. Many of
t hese problens are comon to several Central and East European
countries. But the Czech Republic is in a good position to

af fect recovery because of its |ow foreign debt, excellent

uni versities, central location, historic beauty, and denocratic
traditions before 1948.

The Czech Republic, Hungary, forner East Germany, and perhaps
Pol and, may be the first Eastern European countries to recover
econom cal ly and environnental |y over the next 10-20 years.
Eventual |y, they may becone integral nmenbers of the European
Economi ¢ Community. They can fix their environnental problens
but will need billions of dollars for clean-up, restoration, and
capital investnents in new technol ogi es.

Initially, the priority for clean-up and enforcenment nust be to
reduce the risk to human health. Funding should go to projects
that provide the largest reduction in human health risk per
dol l ar invested. However, ecol ogical concerns should not be far
behi nd. For now, the governnent will focus on air pollution and
food contam nation. They may have to close the ol dest plants and
convert sone newer ones to cleaner coal use. To decrease the
wast eful and inefficient use of resources, the government wll
need to tax diesel fuel, |eaded gas, energy, and water.

The Czech Republic is trying to rely on narket forces for wi se
pricing of natural resource use. It will need a m xture of
"command- and-control " | egislation, regulations, and market

i ncentives (See box on p. 5).

The country needs | egislation requiring environnental inpact
assessnments on new construction projects, a phased pernmtting of
exi sting discharges, restrictions on fertilizer and pesticide use
(and renovi ng subsidies), and air quality managenent regions.

The governnment will need to vigorously enforce existing anbient
air and water quality standards or nake them nore realistic.

Box 3. Environnmental Plan for the Czech Republic includes:

- Phaseout of subsidies for soft coal, gasoline, water, and
agricultural inputs

- Privatization of a few key large enterprises and sale to
mul ti nati onal conpani es

- Creation of a stock market and division of shares to citizens
via a voucher system

O osing of some out-noded factories and power plants
- Environnental industrial audits and training

- Least-cost mitigation neasures such as coal washing
- Food nonitoring and inspection

- Public participation in the setting of fees, standards,
enf orcenent and nonitoring



- Establishing target industries for conpliance, regulatory
priorities and information

I nventory of hazardous waste dunp sites

Devel opnent of specific policies for endangered species

Conservation of soil and original forest species

Recl amati on of mned | ands i n Boheni a

- Indexing air and water pollution charges and fines to
i ndustrial price index

- Establishing an environnental inpact assessnment process

- Making pollution charges correspond to margi nal abatenent costs
and anal yzing the effects of those charges on enpl oynent,
inflation etc.

(Czech Fed. Gov. 1991)

Progress and Probl ens

The | argest uncertainty on the horizon is the unknown |ong-term
ef fect of the break-up of Czechosl ovakia. Even the peacefu
separation will likely slow investment and increase bureaucratic
time lines. However, the strong governnments of both republics
may shorten the adjustnment period.

The Czech governnent has renoved subsidies by increasing prices

on polluting energy sources and fertilizers. Inflation has been
on the rise. In the past two years, average wages have al nost
doubl ed, but prices have roughly tripled. Mst people still hope

that economic reforms will work and al so all ow for environnenta
restoration. But clearly, economc well-being is uppernost in
their mnds. The denocratic reforns would seemto be
irreversible, especially in the Czech Republic where new shops
and availability of goods are increasing everywhere. The
currency is alnost interconvertible now and is hol di ng steady
against the U S. dollar.

Vacl av Kl aus, formerly the Finance Mnister and now Czech
Republ i ¢ President devel oped a wi del y-accepted voucher system
Earlier, people speculated that many Czech citizens woul d be
skeptical of the plan. Perhaps they would be unwilling or unable
to invest 1000 Czech Crowns (about $40) to receive a stanmp to
participate in the first wave of privatization of medi umsized

st at e- owned conpani es. But 90 percent of about 9.5 mllion
eligible people participated in the first two offerings.

In addition, conpanies will need to be designated as Sl ovak or
Czech, and it needs to be clear whether Slovak citizens can bid



on Czech conpanies and vice versa. Each citizen could gain stock
hol di ngs worth a couple of thousand dollars in formerly
st at e- owned conpani es.

The separation of the country has al so sl owed progress of

gover nment command- and- control environnental regul ati ons because
it is not certain what the new regulations will be in each
republic. The Czech Republic closed two | arge antiquated power
plants and, in conbination with the European econom c recession
this has decreased sul fur di oxi de em ssions.

The governnment has al so begun a coal washing denmonstration. It
now must overcone market hurdles and find a use for the poorer

| eftover coal which is high in sulfur and ash. Al though the
technol ogy exists to use flue gas desul furization on |arge

coal -fired power plants near Mdst in the polluted Erzegebirge
region, it is still too expensive to be practical. At a cost of
$0. 60 per kg of sulfur renoved, it is not yet a conpetitive
control option. Before w despread use, the government will
likely need grants and credits from other countries who market

t he technol ogy.

Nevert hel ess, air and water quality have already inproved. Since
1980, the northwestern Czech Republic has observed sonme dranatic

i nprovenents in streammvater chemistry with sulfate concentrations
decreasing by 25-50% Sulfate cones largely fromsulfuric acid
and the acid rain created by soft coal conbustion. Initially,

t he decrease was due to | ower sulfate em ssions from surrounding
countries, especially West Gernmany, but now it appears to be from
decreasing in-country emni ssions.

Air quality in Prague has begun to inprove during the w nter
nont hs because al nost 30% of hones have sw tched from brown coa
to natural gas heat from Russia. The nunber of hones converting
to gas continues to increase. This should dramatically inprove
air quality during inversions.

A gover nnent - sponsor ed begi nning ri sk assessnment has gui ded sone
deci sions and planning at the federal level. The country has

al so used air nonitoring networks and sone fate and transport
nodel s of sul fur oxides and particulate matter to determ ne the
extent of the probl emand human exposure concentrations.

However, the government has not yet put together a detailed plan
to restore the environnent.

The governnments coul d use forecasting tools, such as input-output
and dynam c optim zati on nodels, because sufficient data bases
exi st in some cases. Earlier, the pending separation of the

nati ons had stalled the environnental strategic plan (See box on
p. 5). However, econom c and market reforms, such as the
decrease of energy subsidies, are continuing. These may have
some | ong-1asting benefits.



Summary

Devel opi ng countries need to create environnmental strategic plans
to achieve a |linkage and bal ance between economni c devel opnent and
environnent al preservation. Because sparse data exist in many
countries, governnents must first gather available information
Then they can use international agencies and data bases to search
for what is mssing.

To protect human and ecol ogi cal health, governments nust begin
nmoni toring progranms for priority pollutants in air and water.
They need to use sinple nodels that are appropriate for the |evel
of information available in future data bases. They will
probably need a m xture of command-and-control regulatory
approaches and market incentives to effect environnmenta

i nprovenents. They should use the polluter-pays principle so
that all costs are accounted for. Qherwi se, they will exploit
resources by inefficient use of coal, water, and fertilizers and
| ose them forever.

The Czech Republic case study shows all the uncertainty,

i ncl udi ng changes in governments, that occur when one enbarks on
a strategic plan for an energing country. When human health is
deteriorating, health protection needs to be a key priority. But
one cannot ignore ecol ogical health and keystone species that are
necessary to preserve the resource base.

Rat her than an el aborate anal ysis of what to do (policy
objectives), it is better to concentrate on an analysis of the
best way to do it (policy alternatives eval uation and
cost-effectiveness). Sonetines it is inportant to begin with a
pl an that may not be optimal, but it is at least a start in the
right direction.
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