Agriculture and Forestry have Major
Impacts on the Environment

gricultural production and forest man-
agement can have major impacts on the
nvironment. For example, soil erosion
affects all regional countries; in Turkey it generates
1 billion tons of sediment per year. The agricultural
and forestry sectors are responsible for almost
60 percent of waterborne nitrogen input and 50
percent of waterborne phosphorus input into the
Baltic Sea, which includes a number of transition
countries in the catchment area.® These two pol-
lutants are the major causes of the eutrophication
problems that afflict the sea (HELCOM and NEFCO
2007). A similar situation exists in the Black Sea.
Indiscriminate use of pesticides in the past in Cen-
tral Asia has had major impact on human health.
Forest fires can cause enormous economic damage
and release huge amounts of greenhouse gases.
At the same time, the future of agriculture and
forestry depends on the sustainable management
of the resource base, including land, water and
climate. Table 2 lists the main issues of concern,
their geographical scope, the nature of the threat,
the availability of mitigation measures, and priori-
ties for future action.b
Agriculture and forestry can also be important
providers of environmental services. While the
potential negative side effects of poor agricultural
and forestry practices have become increasingly
recognized over the past decades, largely unrec-
ognized is the unique potential these sectors also
have for making positive contributions to the en-
vironment. Environmental services provided can
include sequestering carbon, managing watersheds
and rural landscapes, and preserving biodiversity.
But currently, many of these services are underval-

ued and unremunerated. The challenge, therefore,
is not to constrain the development of agriculture
and forestry, but to provide the right incentives to
encourage the development of more sustainable
production systems and the provision of environ-
mental services.

The interactions between the agriculture and
forestry sectors and climate change are perhaps
more complex than with any other sectors, and
deserve special attention. Together, agricultural
production and deforestation account for up to
30 percent of greenhouse gas emissions, second
only to the energy sector (World Bank 2007d). But
the sectors also offer important opportunities for
carbon sequestration, such as through afforestation
or improved agricultural techniques like minimum
tillage. However, much of this potential has not been
realized due to a lack of incentives. The production
of biofuels has also been put forth as an opportunity
for reducing greenhouse gas emissions (although
more work is needed to reduce the environmental
footprint of biofuel production and increase its
economic viability). At the same time, due to their
dependence on weather and the resource base,
agriculture and forestry are also highly sensitive to
climate change. The increased frequency of heat
stress, droughts and flooding events caused by

5 Estonia, Latvia, Lithuania, Poland, and Russia are Baltic
littoral countries, while Belarus, Czech Republic, and
Ukraine are also located within the catchment.

6 The information in Table 2 is intended to provide a
broad, generalized picture of the whole region. There
are many country exceptions, which will be described
in Volume II of this study.
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global warming will reduce crop yields and livestock
productivity, while increased risks of fires and pest
outbreaks will have negative consequences for
forestry (Easterling et al. 2007). While aggressive
mitigation of greenhouse gas emissions should
continue to be a priority, most experts agree that
climate change is already happening (IPCC 2007),
and that countries should now be making serious
efforts to reduce their vulnerability. The best way
to do this is not to treat climate change in isolation,
but to integrate climate change risk management
into agricultural and forestry policies, programs
and investments (World Bank 2006a). This is par-
ticularly important for poor farmers who are the
most vulnerable.

The transition brought about major changes
in agricultural production. Since the year 2000,
countries of the region” have largely completed
the wrenching transition from a socialist to a free-
market economic model and, as a result, most have
experienced relatively high levels of economic
growth. The transition drastically changed produc-
tion relationships in all sectors, none more so than
agriculture. The most basic change has been the
privatization of farmland, a process that is almost
complete in SEE and some EECCA countries but
continues in others. Evidence from elsewhere in
the world® suggests that full private land owner-
ship provides a powerful incentive for farmers to
conserve their land and apply sustainable farm-
ing practices. In most countries, grazing land still
belongs to the state and/or local communities,
which presents a challenge for sustainable man-
agement.

Disruptions in the forestry sector have been
perhaps more temporary in nature. Increased
poverty and higher energy prices, together with
a breakdown of law and order, led many rural
people to exploit local forests for fuelwood and
encouraged industrial-scale illegal logging in some
countries. However, these problems are now being
seriously addressed in many countries. Some for-
est land in SEE has been restored to the previous
private owners,” while state ownership remains
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the norm in EECCA. Given the public-good nature
of many forest benefits, state ownership of forest
resources is compatible with sustainable manage-
ment; the bigger challenge is to get the public-pri-
vate balance right. Forest management in Europe
has a long tradition of resource conservation that
is now being reasserted, for example, in Croatia
and Bulgaria. The forest health situation is more
mixed, but most countries are taking action to
control fires, pests, and diseases, including a major
program in Russia that recently experienced seri-
ous difficulties as aresult of a fast-track transition
to decentralized fire management, as mandated by
the new Forest Code (2007).

The transition to a market economy presents
both a challenge and the opportunity to put in
place policies and incentives that would minimize
the environmental impact of increased output. The
introduction of market prices for inputs, energy,
and farm products has greatly altered production
operations and has led to shifts in the crop mix
and, often, to less input-intensive production—
which has generally benefited the environment.
For the same reasons, together with reduced con-
sumer demand, livestock numbers and production
have declined, putting less pressure on natural
resources. For example, manure production in
Russia has declined by two-thirds, or almost 400
million tons. However, there are indications that,
as regional economies improve, input use and the
demand for meat and dairy products will grow,
eventually approaching levels now observed in
Western Europe. For example, in the Baltic Sea

7 Turkey is the exception, not being a transition
country.

8 See for example, World Bank. (2000). While it is gener-
ally rather early to observe private ownership leading to
greater use of sustainable practices in EECCA, a study
in Tajikistan did show that private cotton farmers were
more likely to practice crop rotation (and obtain higher
yields) than collective farms (World Bank. 2006b.)

9 HELCOM and NEFCO. (2007). Projections from FAO,
OECD and EFMA (2004).



Ironment

Agriculture and Forestry have Major Impacts on the Env

(abiod 4xau o panuyuo)

“ijgnday “SUOIYIpU0) [030] 0} UoyjdopD DISY [D1jU8) uoynIoLa9p

Il zABuAy pup ujsyypzoy uispaloid jojid|  pasu ing umousy |j3m sanbiuya) ul “dsa yng uoibas sy Jnoybnoiy punjabuny
“sdon

21unBio pup anjoa yBiy of a1aymas|a pajiLLl| "Papaau Lpiasal alydopo

[ nq DISY D1USY) U UOHO) Ul SS8NS JDRIG|  ydNW Jnq PajdadID |jam Jdaduo) uotBar ayy JnoyBnoayy sayunioddg Wdl Jo Y07
g1l Ul aja|duio ‘saupuncd

[nianas ut Apmiapun spaload |psodsiq ‘papaau spnpoxd

[ "Sa11Jun0d Jsou Ut Aomiapun sauiojuaAuj|  saynoiddo 1503 Jamo) Jo Butisa) uoiBa ayy JnoyBinoiy| | a1sjosqo Jo [psodsip uoy
"8|qouDA

[ 1uawaniojus “1adod uo passaippo jap “poojsiapun |[am saibojoutpe) uoiBas sy noyBinoay | uoypnBar apysad Jo o]

aulDy)
pup pissny Jdadxa salijunod uolobii (o
[ urAomispun poduwi jsapous yym spalolg

“papaau
$a0sddD aAISuBYAIdWOD Blow
1nq poojsiapun saifiojoutaj 2isg

juawabounyy ysaq

auinny)
pup issy 4dadxa saujunod uoyoBiul (o
| | Apmiapun Jondw ysapouw yim spalolg

“poojsiapun [jam saibojouys

Asyyin| “auiony ‘Dissny ‘DIsy D)

Apuos pun BuiBBopiajop

“B13UMas[d pajLLI] “aA
sayoyI Buyuawadwi saiLunod Loissa
DuIN But duwi Sa14uN0) UOIS

“1ajeq
uoljuanalg “anisuadxa uoynBuiy

“2191|Mas[a payiLu] “DIUDLIOY
ur BuuiBaq puo punjog ur woiBoud ooy

“DAOpJOYY
‘nifiioag ‘0igiag ‘niunwioy ‘ounbing
“Reyin] “oissny ur sjxaload jojig

houapiyeur

ainymubo pajnBuu yiim saiunod ||y asn Jajop

juawafipunyy 13y
DIUDWOY

‘DIgas ‘oyooxy ‘unbjng ‘Dissny 1ajom Buryup

ur “dsa 4nq uoibas ayy noyfinoy) RS
NIEIN

p0jg pun dujog ays ur Apnadsy uoyooiydosng

“slawiny Jalood
10§ SJUBLIPUBLUD JO 502 J0 BSNDDA] PajLl]

“poojsiapun [jam saibojouypa)

UOIIDAI3SUO) JUaLIINN

“paoiaud Ajapim jou abiojy uoyy
| -DAtasu0?) “Aaing ui jdadxe ‘uoLD paju

“SUOYIpUO)
[020] o} pajdopn aq o} pasu Jng
poojsiapun [jam saibojoutppa]

335 Wwaykou
u; “dsa uoyodpD )33 Ul “dsa
Aujuiay ‘uoiBar ayy Jnoybnoiy|

UoyDIIYIpD
Kuusey pup ainpnus 1004

I
i
—

-

Ajong asuodsay

salnsnawl
uoyoBiyiw jo Ajiqojinay

uoiBes ayy JnoyBnory|

uoIS04a |10§

SuoWLLO
040[9

Juawuonaua | Ayaipnpod | yyoay
[0anjoN JIWouod] | unwny

Jpodwi Jo ainjop

AU

juawahbinunw sjiog
ainynoubly

sanss| o Amwung :7 ajqop



1a

Eastern Europe and Central Asi

in

Progress and Prospects

Integrating Environment into Agriculture and Forestry

"Mou pasiol Butaq ssauainmy -sunjd
uoty0 uoyojdopn Jijdxa juawajduw pun
dojanap o} auop uaag sny Buryjou Jsouy

“A1jsa10} pup ainjjnLi6

y10q 1o} jupioduw| “padojanap Buiaq
810 uoyojdopo o soap! “spoduy
A uo aBpaymousy yim Buojy

“sasuodsal o[qissod Jo SSaUaAIIIRYa L UM ({0ay by uo spnduil ay) o} JyBiam Jajoaib
Buini ajiym) sioaiuy ay) Jo ssausnouas ayy BunUD|D Agq Passassh alem LOLDD ainyny Joj Salold “AyigisUOdsal 8D} SIoyInD ayy Uiy 1oj ‘anipalgns And pun anoyjonb ai sayuoud Jo Buiyjas pun ‘sasuodsa jo Juatussasso ‘spodul jo Buyoi ay] <7
“sandui) Ainpunog-sunij Jo axupioduw BuimoiB auyy 12ajja1 of pappo som ‘suowiod [oqojB ‘A1oBajna y “(8641) (1)30,/4uDg PO woly pajdopo som spodul Jo uoynzuoBajp ay| |

sajoN

“poduwt 1ass3| = apoys JyBi yim xoq :papduw Jolows = apoys YInp yyim xoq Agy

“uoiBar ayy u adods
abin| 13\ “ajop o} Aijsalo} upissny pun
| |'upiuioy ‘upaopjoyy U SHoya Jsapow Ajug

“Bumystunup aq Aow wejqoid
‘Spiojga snouas Bunyow mou saiyuno)

“abuajioyp b s SwsiubyaL [ouDuly
PUD [DUOLNSUL Jn POOJSIBPUN [[BM
saifiojouypay uoyDysanbas uogin)

2}8 “UoUDIIL® 9714 ;9_9__,_
paisauoid Buiag saibojouypa)

y1nos ayy ul
Ajonadsa Jnq ‘oibas ayy JnoyBnory]

uolnidnpn o ypny

“S8s0asIp pun ‘sjsad ‘allj Jo
$YDIQINO BULINOI B|pUDY 0} B]GD SBLIUND)

“pooysiapun Ajjpiauab saibiojoutpa]

"SaL4UN0) o
Ul yMo1B [ojuaLLaUI UDYY SSB] 03 [onULY

“UDJSYYDZ0)) Ul LI
JuDdS “Iaquity pup sdoi Joj SPIDPUDIS IS
PUD LODAL|NY 0} pauinjal Butag pu

ALLI0S }Im ‘|04U03 Japun UODNYS [Agouiay)

“poojsiapun [jam saibojouyps

“QuIDp|) pup
snijag ui saypnosddo Bunisauolg

“UDjsLpypzny
ur pupjabun! o} pujdon Jo uoIsiaAUO)

“DAOP]OYY pup ‘DIB1030) “auiniyy)
sn|d salLun0) 335 Jsouw U pDJs Buisiuiolg

“uayD} Ajapim JoA Jou uoynsanbas uogind “poojsiapun
I 10/puD asn Juwiou03a 1o sayiunpioddg [[M BALDUIRY|D UOYDISBIOYY
5599205 AUILLLIB}ap Anw

s10}20} Buneyiow pun Jwouoda
Inq umouy |jam saibojourpa

saltjunod JoBinj ul
Apnadsa jng uoibal 8y} jnoyBnoly]

uolByiw Jo Yoy

abuoy) sjouy)

uoibas Jo Jsal

1 9|05 [jows ‘oobing pun ‘olungy
“auIniy|) ‘Dissny ul ajds abin buibBoj [pbayy|
Hipnay
Jlposida 4nq uoiBas ayy snoybinoy) 15210} 0} synaty]
juawaboupw
uoiBas sy snoyfinoiy| a|qouinysnsu
Aysaioq
uDjSyypZ0Y uolnUILID}U0)
puD Dissny‘auIDpy ‘sninjeg aAIpDOIPDY

uDJsyDZDY pud 335

pupjuiIny pauopunqy

“SB1LUN0)
[ snsban) pup 33 4sow Ui ssaiboid poog

‘papasu
(pooxddn (anisuadxa pun) duouwajshs
ing umouy [jam saibojoutpay

“unjstyloy pup Aaxin] ul ssaifiolg

Aponig asuodsay

"SI0y
[DID0S PUD “2IWIOU03 |DJUBLIUOIIAUS
aupjog Joy} spalosd Jopd poog
sa.nspaw
uoyoBiyiw jo Ayjiqojioay

}podwi Jo ainjop

nAopjoyy ‘Difioag ‘auiony 335

Buiwiny
sunbiso jo ypm

saluno) Buiyiodxa pooy r&&
ur “dsa ynq uoiBai ayy noyBinoiy) pooy o sypaiy)
juswabnupw

snain pupjdp)

AU

paysiajom Jo o]

anss|

(panuyu0d) sanss| jo Aipwwng :z ajqn]



Agriculture and Forestry have Major Impacts on the Environment

region, current nutrient runoff from the EU15 is
significantly higher than from the EUS or Russia.
However, this situation will change as transition
economies continue to grow. For example, by 2015,
pig meat production is expected to increase by
over 70 percent in the EUS8, and poultry production
is expected to increase by over 50 percent in Rus-
sia, leading to significant increases in manure. By
2016, nitrogen fertilizer use is expected to increase
by 30 percent in Poland (HELCOM and NEFCO
2007). As aresult of these developments, by 2020,
surpluses of nitrogen and phosphorus are expected
to grow by 63 percent and 84 percent, respectively,
in the EUS8, while they will shrink by 12 percent
and 25 percent in the EU15.10

Countries have had to adjust to the changing
role of the state in agricultural production. Instead
of directing every step of the production process,
ministries of agriculture now support and regulate
the emerging private sector. Several countries have
not yet completed that transition, and numerous
vestiges of the old system remain.!! Although
many of the impacts of agriculture and forestry
on the environment and on the economy in the
region are similar to those observed elsewhere in
the world, some may be traced to the historical
legacy of this region. For example, the emphasis
on food self-sufficiency in Albania during social-
ism led to cultivation of unsuitable land, which
exacerbated soil erosion and diminished forest
areas. The “virgin lands” scheme in Kazakhstan,
which aimed to promote cereal cropping, had a
similar motivation and caused extensive damage
to the resource base.

The economic impacts may be so significant
due to the long-term nature of many of these prob-
lems. To continue with the erosion example, the
economic damage it causes each year may be small
but the cumulative impact after 10 or 20 years may
be extremely significant. In the Anatolia region of
Turkey, a watershed rehabilitation project is work-
ing to restore the resource base and increase house-
hold incomes. The resulting reduction in erosion,
increases in yields, and flood control are expected

to generate an economic rate of return of 19 percent,
even if other environmental benefits are excluded.
Another impressive example of economic damage
is salinity in Uzbekistan, which is estimated to cost
that country $1 billion per year.'> An ongoing World
Bank project (World Bank 2003) aimed at reducing
salinity over an area of 100,000 ha and enhancing
wetlands is expected to give an economic rate of
return of 24 percent. In neighboring Kazakhstan
(World Bank 2001), restoration of the northern part
of the Aral Sea is beginning to generate substantial
environmental benefits but also major economic
benefits in the form of fish production, with an
estimated economic rate of return of 20 percent.
Finally, going back to the example of eutrophication
in the Baltic Sea, the upper bound on the costs of
eutrophication caused primarily by agriculture and
forestry is estimated at Euro 4.5 billion (HELCOM
and NEFCO 2007).

Solutions to environmental issues related
to agriculture and forestry are often known, as
evidenced by the number of times that “technolo-
gies well understood” appears in Table 2. Western
countries have faced the same issues listed in the
table, with the possible exception of radioactive
contamination; thus an array of policy and techni-
cal measures is available—for example, manure
management to minimize nutrient outflows (Box
6) or conservation tillage and buffer strips to re-
duce soil erosion. Nevertheless, such technologies
are often not implemented, perhaps because they
usually need to be adapted to local conditions
through research or pilot projects. Most of the
region’s countries are still at this stage on most of
the issues. Table 3 shows trends with respect to

10 HELCOM and NEFCO. (2007). Projections from EEA
(2005).

U1 afew countries, such as Belarus, Turkmenistan,
and Uzbekistan, major parts of the old system, such
as “state orders” and managed prices, have not been
dismantled and are a major impediment to private en-
trepreneurship.

12 World Bank staff estimates.
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Figure 1: Share of Irrigated Area Affected by Moderate to Severe
Soil Salinity, Select Countries (%)
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Source: GEF (2003). Also, local consultant reports for this study.
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selected mainstreaming indicators. How the indi-
cators were selected is explained in Annex 2. The
limitations of the table should be borne in mind:
the data are of variable quality, and “up” arrows do
not mean the issue is being fully addressed.

The outlook is more positive for forestry than
for agriculture. As reflected in the trends reported
in Table 3, harvested timber volumes are less
than the incremental growth in all countries for
which data are available, protected forest areas
are increasing throughout the region, and certi-
fication of forest products is gaining momentum.
For example, certification covers more than 90
percent of Croatia’s forests, is growing rapidly
in Russia (which accounts for 93 percent of the
region’s forests), and is starting in Armenia, de-
spite its limited financial resources. The status of
forest health is more mixed; trends are difficult
to discern, but most countries are taking action
to manage fires, pests, and diseases, including a
major program in Russia. In agriculture, the most
disturbing finding is that soil erosion is gener-
ally not being addressed—with the exception of
several projects in Turkey—and is consequently
getting worse across the region. Positive results
are being achieved in nutrient management and
IPM, although mostly on a small scale. The most
progress on IPM has been made in Central Asia. As
for water management, most countries with exten-

sive irrigation systems (Russia and Ukraine being
major exceptions) are acting to rehabilitate those
systems, with some likely, albeit modest, improve-
ments in water use efficiency and salinity control
(see Figure 1). It should be noted that differences
between the two sub-regions are relatively minor
at this level of aggregation.

In each country, questionnaires were used to
assess progress, especially on institutional issues
and government services.!® Results show that, in
most EECCA countries, the latest agricultural and
forest strategies incorporate environmental targets
(see Annex 2). There are ongoing reforestation or
afforestation programs in all EECCA countries,
and most SEE countries have agricultural and for-
estry research systems that address environmental
and sustainability issues. Common areas of good
practice in the agricultural sector in the region as
awhole include: good inter-ministerial cooperation
in most countries; nutrient management research
programs and pesticide regulations established,;
environmental impact assessments of farm opera-
tions and investments; and programs to improve
water use efficiency and soil management.* In
the forestry sector, mainstreaming efforts are
more prevalent than in the agricultural sector. The
main weaknesses reported were in the following
areas: environmental capacity in the ministries of
agriculture; extension services; programs to man-
age manure and capture methane; integrated pest
management; support to organic farming; forest
certification; the use of strategic environmental

13 This work was initiated by OECD for its study Progress
on Environmental Management in Eastern FEurope,
Caucasus and Central Asia, 2007, and expanded under
the present study to include SEE. However, the results
should be interpreted with caution as the respondents
in the OECD study were government officials and, in the
case of the World Bank questionnaire in SEE, a differ-
ent consultant in each country. Comparability between
countries may therefore be limited.

14 However, these innovations are often on a small
scale.
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assessment of policies; and lack of cooperation
between ministries of agriculture and ministries
of the environment on strategy development.
Many of the impacts noted are trans-boundary
or global in nature. As already mentioned, ag-
riculture and forestry are major generators of
greenhouse gases, and most of the emissions
from these sources come from developing and
transition countries. It is beyond the scope of this
report to provide a comprehensive assessment of
the impact of climate change on agriculture and
forestry in transition countries.!® However, given
the growing concern on this issue and on finding
ways to mitigate the release of greenhouse gases,
the study did consider the potential in forestry and
agriculture for carbon sequestration and methane
capture (Table 2 and Boxes 2,9, and 10), as well as
the importance of adaptation to climate change.
Nutrient pollution often impacts downstream wa-
ter bodies, which is why early actions have focused
on the Danube-Black Sea and Baltic Sea basins
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(Boxes 5 and 6 and para. 5.3 and 7.1). Salinization
of irrigated land is widespread and increasingly
trans-boundary in nature, especially in Central
Asia; efforts to combat salinity in the future will
require more cooperation at the river basin level
(Table 2, paras. 2.6 and 4.5, and Annex 5). Programs
to improve food safety (Table 2, Boxes 1 and 5, and
paras. 3.1 and 6.6) or combat avian influenza also
have important trans-boundary dimensions that
require international cooperation.

15 The report “Climate Change 2007: Impacts, Adaptation
and Vulnerability” (2007), the Contribution of Working
Group II to the Fourth Assessment Report of the Inter-
governmental Panel on Climate Change, does consider
the impacts of climate change on “food, fibre and forest
products” (Ch. 5), as well as the implications for Europe
(Ch. 12). A forthcoming World Bank report will look
specifically at adaptation in the ECA region.





