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Foreword

Integrated assessment is the evaluation of the environmental, social and economic effects of past and
future policies, and their linkages in the context of sustainable development. It provides policy makers
with the information necessary to make informed decisions about the design and implementation of
policies that promote sustainable development. In the context of trade-related policies, integrated
assessments can help policy makers better analyse and understand the key relationships between trade, the
environment, economic development, poverty and social equity.

International trade can have both positive and negative environmental, social and economic effects. These
effects may vary across regions, ecosystems and industrial sectors. Integrated assessment provides tools
for considering the full range of these effects, both short and long-term, both direct and indirect. The
information gained through integrated assessments can be used to ensure that sustainable development
gains from trade liberalization are maximized while negative impacts are minimized. UNEP has by now
facilitated a series of three rounds of country projects focused on integrated assessment of trade and trade-
related policies, starting in 1997 with the first round. The eighteen countries taking part in the studies have
been selected to represent different regions and continents, and to ensure a diversity of natural resource
sectors, ecosystems, economic development and market conditions. The success of the first two rounds
of country projects has led to increased interest by both developed and developing countries in the use of
integrated assessment methodologies.

This document provides a synthesis of the integrated assessment studies conducted in the third, most
recent, round of country projects commissioned by UNEP, which focused on the rice sector. Over the past
two years, UNEP has worked closely with national institutions in China, Colombia, Indonesia, Ivory
Coast, Nigeria, Senegal and Viet Nam to identify the environmental, social and economic implications of
trade liberalization in the rice sector.

This publication and the national country reports are designed to be of particular use to environment and
trade analysts, as well as to policy makers and trade negotiators. This synthesis report commences with an
introduction describing the value of integrated assessment to national policy makers, and the history of
the UNEP-supported process of national country studies that has led to this third round focusing on the
rice sector. This introduction is followed by a discussion of the rationale for integrated assessment that
describes the purposes integrated assessments can serve in clarifying trade linkages, informing policy
makers, supporting negotiators, and promoting inter-ministerial, regional, and international cooperation.
The synthesis report then provides an overview of the specific objectives of the rice projects followed by a
description of the background country conditions and context of each study, noting varying factors such as
functions of the rice sector and the characteristics of rice production.

After setting out these contextual issues, the synthesis report continues with a detailed analysis of the
processes and methodologies involved, including the issue of local capacity building. In the next section
the report summarizes the broad, overarching results of the country studies, noting the differing
environmental, economic and social implications of trade liberalization and trade rules in the different
settings of each country. These outputs are then examined in terms of sectoral findings and integrated
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impact analysis, followed by the policy recommendations formulated by each country team and what is
needed to deliver the policy message. The synthesis report ends with a list of lessons learned, conclusions
and recommendations for next steps which will be of practical value to government officials, negotiators
and other stakeholders interested in using integrated assessments as a tool to ensure that trade liberali-
zation maximizes its contribution to national well-being and development. The Executive Summaries
prepared by each country team complete the publication.

This report is a synthesis of the main findings and conclusions from seven country studies and attempts to
draw general conclusions and lessons learned. However, the findings should be read in light of the fact that
the countries varied significantly with respect to environmental conditions, economic development, the
stage of application of trade liberalization rules and their status as a net rice importer or exporter. The
value of integrated assessment is that these important contextual factors are taken into account when
developing an understanding of key linkages and formulating policy responses.
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United Nations Environment
Programme

The United Nations Environment Programme (UNEP) is the overall coordinating environmental organization
of the United Nations system. Its mission is to provide leadership and encourage partnerships in caring for
the environment by inspiring, informing and enabling nations and people to improve their quality of life
without compromising that of future generations. In accordance with its mandate, UNEP works to observe,
monitor and assess the state of the global environment, improve the scientific understanding of how
environmental change occurs, and in turn, how such change can be managed by action-oriented national
policies and international agreements. UNEP’s capacity building work thus centres on helping countries
strengthen environmental management in diverse areas that include freshwater and land resource
management, the conservation and sustainable use of biodiversity, marine and coastal ecosystem
management, and cleaner industrial production and eco-efficiency, among many others.

UNEDP, which is headquartered in Nairobi, Kenya, marked its first 30 years of service in 2002. During this
time, in partnership with a global array of collaborating organizations, UNEP has achieved major advances
in the development of international environmental policy and law, environmental monitoring and
assessment, and the understanding of the science of global change. This work also supports the successful
development and implementation of the world’s major environmental conventions. In parallel, UNEP
administers several multilateral environmental agreements (MEAs) including the Vienna Convention’s
Montreal Protocol on Substances that Deplete the Ozone Layer, the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES), the Basel Convention on the Control of
Transboundary Movements of Hazardous Wastes and their Disposal (SBC), the Convention on Prior
Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in International Trade
(Rotterdam Convention, PIC) and the Cartagena Protocol on Biosafety to the Convention on Biological
Diversity as well as the Stockholm Convention on Persistent Organic Pollutants (POPs).

Division of Technology, Industry and Economics

The mission of the Division of Technology, Industry and Economics (DTIE) is to encourage decision
makers in government, local authorities and industry to develop and adopt policies, strategies and practices
that are cleaner and safer, make efficient use of natural resources, ensure environmentally sound
management of chemicals, and reduce pollution and risks for humans and the environment. In addition,
it seeks to enable implementation of conventions and international agreements and encourage the
internalisation of environmental costs. UNEP DTIE’s strategy in carrying out these objectives is to
influence decision-making through partnerships with other international organizations, governmental
authorities, business and industry, and non-governmental organizations; facilitate knowledge management
through networks; support implementation of conventions; and work closely with UNEP regional offices.
The Division, with its Director and Division Office in Paris, consists of one centre and five branches
located in Paris, Geneva and Osaka.
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Economics and Trade Branch

The Economics and Trade Branch (ETB) is one of the five branches of DTIE. Its mission is to enhance the
capacities of countries, especially of developing countries and countries with economies in transition, to
integrate environmental considerations into development planning and macroeconomic policies, including
trade policies. ETB helps countries to develop and use integrated assessment and incentive tools for
sustainable development and poverty reduction. The Branch further works to improve the understanding of
environmental, social and economic impacts of trade liberalization and the trade impacts of environmental
policies, and to strengthen coherence between MEAs and the World Trade Organization. Through its
finance initiative, ETB helps enhance the role of the financial sector in moving towards sustainability.

In the field of environmental economics, ETB aims to promote the internalisation of environmental costs
and enhance the use of economic instruments to contribute to sustainable development and poverty
reduction, including in the specific context of MEAs. The UNEP Working Group on Economic Instruments
serves as an advisory body to UNEP-ETB’s work programme on economics and has been instrumental in
the preparation of UNEP publications on economic instruments.

For more information on the general programme of the Economics and Trade Branch, please contact:

Hussein Abaza

Chief, Economics and Trade Branch (ETB)

Division of Technology, Industry and Economics (DTIE)
United Nations Environment Programme (UNEP)
11-13, chemin des Anémones

CH-1219 Chatelaine/Geneva

Switzerland

Tel.: (41-22) 917 81 79

Fax: (41-22) 917 80 76

Internet: http://www.unep.ch/etu
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Introduction

There has been increasing recognition of the
importance of integrated assessments over the last
few years with the goal of informing decision-
making and planning processes at the strategic
level of policy-making. Different approaches coexist
and vary in name and terminology (e.g. strategic
environmental assessment, strategic impact analysis,
sustainability impact assessment), but they all
share the same objective of ensuring that sustaina-
bility considerations are fully addressed in policies,
plans and integrated programmes. It is still unfortu-
nately the case that many important decisions on
trade, development and public expenditure do not
take into account environmental, social and other
factors and costs involved in the proposed policy or
action.

Since 1997, UNEP has supported work on integrated
assessments of trade and trade-related policies and
has developed tools to help practitioners conduct
integrated assessments. By identifying key relation-
ships between trade, the economy, the environment
and society, integrated assessments provide policy
makers with the information they need to develop
policies that support sustainable development. The
initiative to strengthen institutional and human
capacities to integrate a range of considerations in
development planning and decision-making in
developing countries and countries in transition
was undertaken by UNEP in response to a request
by its Governing Council in its resolutions GC21/14
and GC22/10. In the first round of capacity
building activities for integrated assessment and
planning, UNEP-ETB worked closely with six
countries — Bangladesh, Chile, India, the Philip-
pines, Romania and Uganda — on specific projects
to identify the impacts of trade liberalization on
national environmental resources and the use of

economic instruments to manage these impacts in a
sustainable manner.

Following this successful first round, which was
completed in 1999, a second round of country
projects was launched in 2000. Projects in this
round focused on applying integrated assessment
and planning methodologies to the agricultural
sector in China, Ecuador and Nigeria; the fisheries
sector in Argentina and Senegal; and the forestry
sector in Tanzania. In response to country requests,
a third round of national capacity building for
integrated assessment and planning was under-
taken. At the beginning of the third phase, UNEP
with the
participation of experts from IGOs, NGOs and

convened a preparatory meeting,

relevant UN agencies, to come up with concrete
plans for the new set of UNEP country projects.
The meeting advised UNEP to focus on the rice
sector due to its importance in the national econo-
mies of many countries and as a major source of
food for large segments of the population world-
wide. This new round of studies also focused more
explicitly on the aspect of rural and urban poverty.

Based on the criteria specified by experts, seven
countries — China, Colombia, Coéte d’Ivoire,
Indonesia, Nigeria, Senegal and Viet Nam - were
selected for this third round. Earlier rounds of
country projects were undertaken simultaneously
with the drafting of the UNEP Handbook on
Integrated Assessment of Trade-related Measures
The Agriculture Sector. This practical guidebook
provides useful information for designing and
implementing integrated assessments of agriculture
policies, and serves as a useful supplement and
complement to the UNEP Reference Manual
for the Integrated Assessment of Trade-Related
Policies, published in 2001.
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At the request of governments, UNEP/ETB has,
in 2004, initiated a new round of country-level
studies, which has expanded the approach to what
has been called
planning for sustainable development’. The aim of
these UNEP projects is to strengthen and improve

‘integrated assessment and

existing plans and planning processes in support of
sustainable development, such as Poverty Reduction
Strategy Papers (PRSPs) and regional development
plans. It will do so by undertaking an integrated
assessment of critical issues and linkages in rele-
vant areas of poverty, trade and the environment.



1. The rationale for integrated

assessment

In many developing countries, trade, economic,
environment and other sectoral policies are
developed through separate and distinct policy
processes. Isolated policy-making, however, is
commonly a cause of policy failures that often
become evident only after substantial damage to
natural and environmental resources, negative
impacts on vulnerable social groups, and/or
economic losses have already occurred.

Integrated assessment provides a way to consider
the full range of costs and effects, short and long-
term, direct and indirect, that policies may have on
the economy, environment and society. In that
perspective, integrated assessment involves not
only technical and scientific research but also a
process of stakeholder dialogue that serves the
fundamentally important purposes of qualifying or
validating in real life terms the scientific conclu-
sions reached, and of acquiring stakeholder percep-
tions on critical issues as well as insights on
complex qualitative relations and interactions.
Integrated assessment must be demand driven to
bring about feasible and desirable policy change.

A further logical element of integrated assessment
is capacity building at national as well as decentra-
lized levels. Integrated assessment is not a “one-
off” exercise. It can and should be used to analyse
options before a policy is decided upon (ex ante),
to monitor and evaluate the impacts of ongoing
policy application and, in pursuit of lessons to be
learned, in the evaluation of policies already
applied (ex post). A very important element of the
UNEP programme is to install and support
capacity at the national level to carry out integrated
assessment in the scope and with the iterative
frequency that is required.

Generally speaking, integrated assessment of
policies, and trade-related policies in particular,
can serve at least six main purposes:

1. Exploring and clarifying the linkages between
trade, the economy, society and the environ-
ment. Over time, a better understanding of these
relationships can encourage policy makers to
develop “best cost” sustainable development
strategies and policies and build understanding
and support among stakeholders for those
measures.

2. Informing policy makers across government
and contributing to inter-ministerial coordi-
nation. Providing information to policy makers
across government departments on the impli-
cations of proposed trade policies helps to
enhance coordination between trade, environment,
planning and relevant sectoral ministries, facilitate
communication and integrated policy-making, and
build consensus and administrative capacity.

3. Informing negotiators. Providing information
to negotiators to pursue trade-related policies in
ways that promote sustainable development by
identifying the environmental and development
effects of trade policies or agreements early in
the process, thus enabling the modification of
the trade-related policy or agreement if appro-
priate.

4. Developing policy packages. Results from the
assessment can help countries design integrated
environmental, social and economic policies at
the national level to accompany the trade-related
policy/agreement. These policies should be
designed to promote the beneficial impacts of
trade liberalization while concurrently mitigating
any negative impacts.
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5.

Increasing participation and transparency in
decision-making. The involvement of NGOs,
private sector, local communities, industry and
other domestic interest groups can help to build
consensus, provide new insights and strengthen
national capacities, as well as ensuring that a
broad range of views are considered in the
assessment.

Developing regional and international under-
standing and cooperation. The assessment
process can assist in creating new regional and

subregional partnerships, which have the poten-
tial to support the planning and creation of
sustainable development policies at national,
regional and international levels.

Integrated assessment is best seen as the beginning
not the end of a process designed to enhance the
contribution of trade to sustainable development.
The logical next step is to respond to the infor-
mation and analysis provided by an integrated
assessment through developing and implementing
a range of integrated policy measures.



2. The specific objectives of
the rice studies

In addition to the general aims of integrated e enhance and support national capacity in inter-
national trade policy and research and in natio-

nal negotiating capacity in bilateral, regional and

assessments described above, the specific objec-
tives of the rice studies were also to:

.. .. multilateral agreements;
o assess the positive and negative impacts of trade &

liberalization; e enhance coordination between national entities
and increase their expertise in identifying and

o perform cost-benefit analyses of policy packages; . . ) .
quantifying economic, environmental and social

e develop country and sector specific methodo- impacts of trade liberalization on the agricul-

logies to carry out these assessments; tural sector;

e enhance countries’ understanding of the implica- e formulate pohcy proposa]s to mitigate nega‘[ive

tions of multilateral trade rules (World Trade
Organization Agreement on Agriculture (WTO
Ao0A) and regional trade agreements) in the
agriculture sector on their environment, society,
national economy and development, with special
focus on the rice sector;

impacts and enhance positive impacts of trade
liberalization through economic and regulatory
instruments and community-based initiatives.






5. The country contexts

The seven studies were conducted in countries that
have differing economic, environmental and social
conditions. This section describes the country
contexts in terms of the importance of rice, the
characteristics of rice production, the international
rice market and the state of application of trade
liberalization measures and multilateral agreements.

3.1 Why and how is rice important?

In all seven countries, rice has a high importance
for food security and for the economy in general.
In China, rice is the most important food crop and
accounts for up to 45 per cent of total grain
production nationally. However, China’s share of
world rice production dropped to less than 30 per
cent after 2000. Given the enormous importance of
rice in terms of domestic food security and the fact
that China’s rice exports, which account for up to
20 per cent of world rice exports, amount to no
more that 5 per cent of domestic output, the major
influences on China’s rice sector are very much
internal rather than external. A major influence has
been a change in demand structure. The rice
growing area is widespread and very varied in
ecological terms. Eighty-five per cent of the area is
in the mid and downstream plain of the Yangtze
River and the basin plain and delta of the Pearl
River. The change in demand structure brought
about by adjustment policies has already produced
a reduction of area in the south (where rice is of
lesser quality) and increased the higher quality area
in the north (so-called ‘mountain rice”).

In Colombia, rice occupies a major volume of the
area under cultivation, accounts for about 4 per
cent of the agricultural gross domestic product
(GDP) and is a staple food in low-income households.

In Cote d’Ivoire, rice production accounts for
5 per cent of the GDP. Domestic demand is far
beyond domestic production although 20 per cent
of agricultural households are involved in rice
production.

A similar situation occurs in Indonesia where the
country has the fourth largest rice-growing area in
Asia with 50 per cent of households involved in
rice production but failing to meet domestic
demand. Rice is the greatest source of calories for
the rural population and about 20 per cent of
household income is spent on rice purchases. Rice
is crucially important in Indonesia for food
security and rural development.

In Nigeria, rice production has increased by 10 per
cent per year since the mid 1970s and rice is now a
major national staple crop and food. Since the
1960s, national rice consumption has increased
markedly and now occupies a critically important
place in relation to food security and in generating
employment and income. The Government aims to
expand this development so as to become a net
exporter of rice by 2007.

In Senegal, the demand for rice continues to
increase and rice imports necessitate the use
of scarce foreign exchange. The Government,
therefore, aims to increase national production.
Rice accounts for 34 per cent of national average
cereal consumption and 25 per cent of rural
household spending. It is noteworthy that locally
produced rice covers only 20 per cent of domestic
demand and is largely consumed in and around the
production areas. In fact, around 30 per cent of
domestic production is consumed by the producing
households themselves. At present, it appears that
the major benefit derived from the sector has been
in terms of food security and rural livelihoods.
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In Viet Nam, the importance of rice is even more
marked since rice production covers 82 per cent of
the total crop area and accounts for 75 per cent
of caloric intake and 94 per cent of cereal
consumption. Fully 80 per cent of the population is
involved in rice production and is dependent on it
for income. Around 45-50 per cent of rural
household revenue comes from rice. Viet Nam is
now a major rice exporter. The value of total rice
production accounts for 78 per cent of total
national agricultural revenue.

This brief summary demonstrates clearly that rice
plays a major, if not critical, role in the economies
(production and consumption), the societies (food
security, employment, income-generation, even
culture in certain cases) and, given the large overall
areas under production (either irrigated or rain
fed), in the environmental conditions of all the
countries where the studies were undertaken (by
occupying land, using water, influencing biodiver-
sity and making use of agro-chemicals). For these
countries, policies and practices concerning rice,
whether external or internal, are clearly vital to
their sustainable development.

3.2 Rice production

In terms of the characteristics of rice production in
the countries concerned, the first point of note is
that, even within countries, there are a series of
variables including the size of farms, the type of
water supply used, the type of rice grown, the
farming systems, the crop cycles possible and
practiced, and the subsequent stages of processing
involved.

In China, different from other rice producing
countries, the majority of rice production is
irrigated. The cultivation area is huge and very
differentiated ecologically and the rice varieties
produced and their varying qualities make it
difficult to generalize about the sector. So-called
‘mountain-rice’ is much more efficient in terms of
water use than most irrigated rice.

In Colombia, there are two main production
systems, irrigated (mechanized or not) and rain fed

upland traditional (manual). Irrigated production
produces higher yields per hectare but the
traditional upland system is important for the food
security of the isolated populations that cultivate it.
Moreover, the traditional system is environmentally
friendly since it does not use agro-chemicals and
preserves native rice varieties from extinction.
Upland production accounts for only 6 per cent of
the area under cultivation and 1.5 per cent of total
national production but it employs over 50 per cent
of the rice producers in the country, usually on an
area of less than three hectares, which is consi-
dered locally to be subsistence level.

In Céte d’Ivoire, rain fed production constitutes
93 per cent of the total rice growing area but also
produces lower yields than irrigated areas. In the
rain fed areas, farms are small, based on family
labour, unprotected from climatic risks and the
produce is largely for consumption by the produ-
cers themselves as a basic element of food security.
Rain fed production has increased, albeit slowly,
through extensification of existing practices and
existing low yields. Irrigated rice production is
more commercially oriented and has used invest-
ment to produce higher yields. Until trade libera-
lization took place, Government support went, by
and large, to encourage irrigated production.
Growth in overall production has been slow due to
the rather low yields of rain fed production that
accounts for 85 per cent of total production.

Rice farming in Indonesia is also based on small
farms. Half of the farmers cultivate less than one
quarter of a hectare and their main objective is
family food security. Only about 60 per cent of
farms are irrigated and can practice double
cropping. There is virtually no more potential to
expand rice production, an increase of production
should result from intensification.

In Nigeria, in view of the rapid increase in demand
for rice in recent years, production takes place in
all climatic and ecological zones of the country.
However, production increase has taken place
through extensification rather than intensification.
Rain fed lowland production accounts for 50 per
cent of the total cultivated area, rain fed uplands



account for 30 per cent and the high-yield irrigated
sector accounts for only 16 per cent. The high
demand therefore makes large-scale rice imports
necessary. The local processing of paddy is not
efficient being based on small mills where up to
49 per cent of the rice processed is broken.

In Senegal, the most important production area is
that along the River Senegal where intensive
irrigated production is practiced giving yields of
5.5 tons/ha. However, the best use is not yet made
of this area since double cropping, although
possible, is not practiced and new investment is
needed in technology to achieve potential yield
levels. The rain fed areas in the south (Casamance)
are extensive, covering 61 per cent of the total area
under rice cultivation but they account for only
29 per cent of domestic production. The processing
of paddy is reported to be of poor quality, which is
one reason imported rice is preferred.

In Viet Nam, rice production is characterized by
small, irrigated farms (often less than one hectare),
labour-intensive practices, and growing use of
inorganic fertilizer. Multiple cropping is wide-
spread in irrigated areas, reaching up to three crops
per year in the Mekong Delta but in rain fed
lowlands many farmers only grow one rice crop per
year due to inadequate water supply. There is little
opportunity for extensification but intensification
is feasible in existing areas through investment in
flood control and drainage. Traditional rice varie-
ties are widely grown. Net profits for the farmers
vary from around 20 per cent in rain fed lowlands
to about 24 to 27 per cent in irrigated areas, and
traditional varieties produce higher profits than
modern ones, mainly because the costs of pesti-
cides and fertilizers are lower for the traditional
varieties. Viet Nam is said to have the lowest rice
production costs in the world, which gives it a
competitive advantage in international markets.

Integrated Pest Management (IPM) has become
common in a number of the countries in which the
studies were undertaken, such as Colombia,
Indonesia and Viet Nam. IPM has environmental
benefits while it also reduces farmers’ costs since

they need to buy less agro-chemical inputs. The

The country contexts

major disadvantages are the need for IPM training,
the sometimes slightly lower yields and the pressure
from extension agents to use agro-chemicals. The
use of organic fertilizers, with similar benefits for
both farmers and the environment, is still uncom-
mon in all of these countries.

3.3 The international rice market

Of the seven countries concerned, only China and
Viet Nam are net rice exporters and rice exports
create considerable assets for the economy. For
China, the
important than the export market, despite the fact

domestic market is much more
that China’s rice exports amount to 20 per cent of
the world rice market. The remaining five countries
are net importers although Nigeria and Indonesia
are aiming to become exporters in the near future.
Trade liberalization measures and consequent
international price reductions have resulted in both
Colombia and Indonesia becoming net importers
while China and Viet Nam have increased exports
considerably. Production costs of rice are particu-
larly low in both China and Viet Nam. The internal
demand for rice remains high in all countries and is
unlikely to change. Finally, rice imports often place
a heavy burden on scarce foreign exchange, and
may cause rice prices to decline thus making rice
production by local farmers an unprofitable
enterprise. The result may well be strong pressure
to increase local production in a way that will
encourage growth but not respect the environment.

3.4 Trade liberalization measures

One of the principal goals of the rice projects was
to develop a better understanding of the potential
effects in the rice sector of trade liberalization
pursuant to multilateral agreements. In different
countries, liberalization in the rice sector has
occurred variously through participation in bilateral,
regional or multilateral trading arrangements,
structural adjustment programmes, or through
national initiatives. Isolating the effects of a
particular agreement or arrangement is therefore
often very difficult. Nevertheless, knowledge of the
differing economic contexts of each country, and
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the associated legal and institutional environments,
will help when understanding the findings of the
various country reports.

China has been implementing liberalization
measures since 1978 and the foreign trade market
has opened up particularly in the 1990s with
foreign trade in agricultural products having
multiplied by 14 in 20 years. The introduced
internal liberalization measures already produced a
change in demand structure for rice that will affect
production, income and the nature of the rice trade.
Following accession to the WTO at the end of
2001, China will also have to comply with the
WTO AoA and with basic accession undertakings
concerning market access, domestic support and
export subsidies. Action on these issues is still
limited in scope but will logically continue the
move towards the opening of markets.

In Colombia, implementing the WTO AoA resulted
in a 388 per cent increase in food imports. Residual
protection measures for domestic food production
are still to be dismantled.

Cote d’Ivoire liberalized the rice sector under
structural adjustment in 1995 and the study indi-
cates that domestic liberalization measures have
been much more influential on recent trends in the
sector than international measures.

In Nigeria, trade liberalization took place under
economic adjustment measures between 1986 and
1993. Implementation was very variable and incon-
sistent. Today, Nigeria (different from the other
countries except Indonesia) is implementing a new
policy to become a net exporter of rice within the
WTO Agreements.

In Senegal, the rice sector was liberalized in 1995.
The devaluation of the FCFA created a sharp rise in
production costs that have, by and large, stabilized.
The change was much more attributable to regional
agreements such as the West African Economic and
Monetary Union (WAEMU) than to the WTO AoA.

In Indonesia, trade liberalization has been encou-
raged by structural adjustment, the Association of
South East Asia Nations (ASEAN) Free Trade Area
(AFTA) and the WTO. The AoA requirement that

10

all subsidies be abolished has implied a drop in the
price, profitability and production of local rice,
thus increasing dependence on rice imports.

Market liberalization in Viet Nam, including the
rice market, was instigated both by the Doi Moi
development policy and by Viet Nam’s bilateral
arrangements, particularly with the USA. Viet Nam
is now negotiating membership in the WTO and
belongs to various regional arrangements. It
remains to be seen what impact the conditions of
WTO membership will have on the enormous rice
sector in Viet Nam.

In sum, it can be said that rice is of great impor-
tance in each of the countries studied. In most
cases, its importance stems from food security
needs, rural development and employment, poverty
reduction and domestic consumption. In many
cases, its importance goes further and deeper into
the cultural field where rice cultivation is the basis
of a traditional culture as such. As many reports
commented, it was difficult to isolate with speci-
ficity the impacts on the rice sector of particular
policy measures. Apart from the classic analytical
problem of attributing specific causes, the problem
may have been made more difficult since, except
for China and Viet Nam, rice was not a major
export from the country studied. Its great value is,
at the time of the study, concerned more with the
intricate and often changing conditions of food
security needs, income generation and the
domestic market where the tracking of policy
impacts is complicated.

Systems of production were broadly similar in
each country — rain fed (whether lowland or
upland) and irrigated (mechanized and non-
mechanized). The rain fed areas tend to provide
support to local culture, food security and rural
income, to preserve traditional biodiversity and to
conserve natural resources by limited use of water
and of polluting agro-chemicals. They are, on the
other hand, extensive areas usually with relatively
low crop yields, but high grain-water use ratios.
Irrigated rice production is uniformly higher in
yield, more attuned to commercialisation and less
extensive in area under cultivation, but relatively



inefficient in its use of water (which is particularly
important in semi-arid countries like Senegal and
parts of China and Nigeria with widespread water
scarcity). On the other hand, the benefits of income
generation/employment and environmental conser-
vation are less apparent, particularly since such
production depends largely on human-made water
systems such as dams and canals. Moreover,
commercially oriented irrigated production uses
both modern varieties of rice and large amounts
of agro-chemical treatments, thus causing loss of
biodiversity and environmental degradation.

The country contexts

The timing, origin and nature of trade libera-
lization differ considerably between countries, as
is further discussed below. Nigeria appears to see
the WTO Agreements as a platform on which to
build a policy of becoming a net exporter of rice.
Other
measures more to structural adjustment or regional
agreements than to the WTO AoA. Viet Nam and
China initiated their own liberalization measures.

countries attribute trade liberalization
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4. Process and methodologies

This section reviews the various component
elements of the process involved in the case studies.
The country projects were each undertaken using a
process, timing and methodology based on those set
out in UNEP’s Reference Manual for the Integrated
Assessment of Trade-Related Policies, tailored to
local conditions. Issues for review are the
multidisciplinary character of the technical team
leading the study, the range of stakeholders involved
in different ways and points in time,
the issue of data availability and collation, the
methodologies employed in each study, the timing of
the assessment in regard to the trade liberalization

process and the issue of local capacity building.

The process began in April 2001 when UNEP
invited participants from several rice producing
countries to a meeting in Geneva to discuss potential
studies to assess the economic, social and
environmental impacts of the AoA. The different
country teams submitted proposals and, for the
seven proposals accepted by UNEP, a Memorandum
of Understanding was signed between UNEP and the

respective national institutions.

4.1 Country teams

Integrated assessment needs high quality sectoral
inputs — from experts in economics, sociology,
environment and development at least — in order to
provide the basis for a high quality integrated final
assessment. The implementing partners put together
teams that were impressive in both their skill and
experience and in the range of expertise.

China: The State Environmental Protection
Administration (SEPA) managed the project and the
SEPA Policy Research Centre for Environment and

Economy (PRCEE) coordinated it. Team members

included experts from the following institutions:
Centre for Chinese Agricultural Policy (CCAP) of
the Chinese Academy of Sciences; Institute of
Agricultural Economics at the Chinese Academy of
Agricultural Sciences; the School of Environment at
Beijing Normal University; Dept. of Environmental
Protection Enforcement and Inspection at SEPA; the
Beijing Station of Agricultural Environmental
and the
Petrochemical Technology. Between them, team

Monitoring; Beijing Institute of
members provided expertise in agricultural policy,
economy, environmental economics and science,

(GIS),

agricultural environment protection, agricultural

Geographical ~ Information  Services

economics and environmental management.

Colombia: The national rice-growers association
(FEDEARROZ) played the lead role and the team
was composed of experts from FEDEARROZ the
Directorate of International Trade, Ministry of
Agriculture Ministry of Environment, the Inter-
American Institute for Cooperation in Agriculture
(IICA) and the University of Rosario.

Coéte d’Ivoire: The West African Rice Develop-
ment Association (WARDA) and the Réseau
d’Etudes d’Impacts provided the technical quality
and multidisciplinarity of the team.

Indonesia: The Steering Committee for the project
brought together the Rector of Jenderal Soerdiman
University, the Deputy Minister of Environment
and of Planning, the Director of the Rice Security
of the Ministry of Agriculture, the Director-
General of the Ministry of Foreign Affairs and a
group of experts from the Ministry of Trade and
Industry.

Nigeria: The project was housed in the Institute for
Social and Economic Research. The core team

13
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provided expertise in agricultural economics,
environment and natural resource management,
rural sociology and gender analysis, economics and
modelling and soil sciences.

Senegal: The study was carried out by a team from
the Institute of Environmental Sciences, Faculty of
Science and Technology, Cheikh Anta Diop
University of Dakar (UCAD) plus resource persons
from the Department of Analysis, Prevision and
Statistics of the Ministry of Agriculture, the Inter-
Professional Committee on Rice (CIRIZ) and other
institutions.

Viet Nam: The multidisciplinary team brought
together expertise in community development, eco-
nomics, agricultural systems and farming systems.

It is clear that the need for expert input and a
multidisciplinary approach was amply fulfilled by
each country team.

4.2 Stakeholder dialogue and
participation

It is a basic principle of integrated assessment that
there should be a wide, relevant and active
involvement of those affected by the issue under
analysis. Such a process serves to validate and
“ground-truth” the scientific analyses of the
and,

consultation reveals both new and relevant data

project teams in many cases, such

and “real life” interpretations and approaches.

China: A number of institutions participated in
the study. They
Research Centre of State Council, the Division of

included the Development

Negotiation on Agriculture Sector, Ministry of
Agriculture, the Agricultural Policy Research
China
Agriculture University and Nanjing Agriculture

Centre, Ministry of Agriculture,
University. The field survey was helped by the
following stakeholder institutions: Heilongjiang
Station of Agricultural Environment Monitoring,
Spread Station of Agricultural Technology in
Qing’an County, Heilongjiang Province, Shayang
County Government, Hubei Province, Tongcheng
Anhui

Tongcheng County Agricultural Bureau, Anhui

County Government, Province and
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Province. An initial stakeholder meeting was held
to review the basic issues of the project and the
different institutions participated as the research
developed.

Colombia: The groups represented by the stake-
holders were FEDEARROZ, the producer asso-
ciation, INDUARROZ and MOLIARROZ, the
industrial associations, USOCOELLO, the asso-
ciation for the irrigation district of the Coello river,
Sociedad de Agricultores de Colombia (SAC), the
national producer society, the national Ministries of
Agriculture, Environment and External Trade, the
National Department of Planning, the National
Statistics Agency of Colombia (DANE), the
Agricultural Research Corporation (CORPOICA),
the National Agricultural Exchange, the Latin
American Reserve Fund and experts from the
Universities of Los Llanos and Rosario and from
local NGOs. Two stakeholder meetings were held,
the first to gather opinion about the impacts of
trade liberalization on every link in the rice
production and marketing chain and the second to
qualify the preliminary results of the assessment.
The Minister of Agriculture actively participated in
the second stakeholder meeting.

Cote d’Ivoire: The stakeholder group included
members of WARDA, the Réseau d’Etudes
d’Impact de la Cote d’Ivoire (REI), the Ministries
of Agriculture, Interior Trade, External Trade and
Environment, the Bureau National d’Etudes Tech-
niques de Développement (BNETD), the Program-
me National de Gestion des Terroirs (PNGTER),
the Agence Nationale d’ Appui au Développement
Rural (ANADER), the Centre Ivoirien de Recher-
ches Economiques et Sociales (CIRES), the
Association des Riziculteurs de Cote d’lvoire
(ANARIZ-CI), the Association Nationale des Organi-
sations Professionnelles Agricoles (ANOPACI), the
Projet National Riz (PNR) and the Organisation
des Volontaires pour le Développement Local
(OVDL, an NGO working in rice-producing com-
munities). At a national stakeholder meeting in
January 2003, the Minister of Agriculture launched
The
precluded holding further meetings.

the project. internal political situation



Indonesia: An initial stakeholder meeting was held
with representatives from the Ministries of Agri-
culture, Industry and Trade and Environment, the
State Food Logistic Agency, the Jenderal Soedir-
man University, the farmers’ organization, the
Indonesian Pesticides Analytical Network, the
Land Research Institute and the WACANA
MULIA Research and Training Institute. The
results of the study were discussed at a national
seminar on Natural Resource Accounting.

Senegal: The stakeholder process was carried out
by organizing six meetings or workshops: to launch
the project; with importers, local traders, technical
services and management groups (individual
interviews were held with major importers); with
decision makers and strategic actors; with producers
and service providers; with consumers and com-
munication professionals and a workshop on
methodology. In these processes, the following
groups were consulted: the society for land use in
the River Senegal delta and the valleys of the
Senegal and Faleme rivers (SAED), the society
for agricultural and industrial development
(SODAGRI), the inter-professional centre for the
agricultural trades (CIFA), the National Rice
Observatory (ONRS), the Market Regulation
Agency (ARM), the Ministries of Agriculture,
Commerce, Environment, Economy and Finance
and the regional development Directorates for
Fatick, Kaolack, Kolda and Saint-Louis, peasant
organizations, traders, importers, NGOs, the Asso-
ciation for the development of rice production in
West Africa (ADRAO), the Universities of Dakar
and Saint-Louis and the Centre for Ecological
Monitoring (CSE).

Stakeholder participation

Process and methodologies

Viet Nam: Much of the implementation process
involved stakeholder participation. An initial
workshop aimed at building awareness of the
impacts of trade liberalization in the rice sector and
at formulating the methodology to be used in the
study. In addition to the project team, the following
groups participated: Mekong Delta Farming System
Research and Development Institute, National
Institute for Plant Protection, Hue University of
Agriculture and Forestry, Hanoi University of
Agriculture, Hue University of Economics, the
Ministries of Agriculture and Rural Development,
Trade and Natural Resources and Environment,
local rice producers, traders, farmers’ unions and
NGOs (Oxfam).

In overall terms, the stakeholder participation
element of the assessment process was carried out
in a highly representative and productive manner,
but with some variations between countries (see
overview below). The range of groups consulted
and involved included decision makers and in most
cases NGOs, local farmers and private sector
representatives. The high level of governmental and
political involvement has been important in terms
of the potential to bring about policy change and
generate commitment for follow-up.

4.3 Availability and collation of data

For the majority of countries, availability of and
access to relevant data did not appear to pose a
problem. Only Viet Nam commented on the
limitation of available data. However, in most other
countries one can observe a relative scarcity of
information and data when it comes to concrete

China Colombia Céte d'Ivoire Indonesia Senegal Viet Nam
NGO participation - + + - + +
Farmers participation - + + + + +
Private sector participation - + + +
Number of multi-stakeholder meetings 1 2 1* 2 6 4

* The internal situation in the country precluded any further meetings
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social and environmental impacts of trade policies.
Primary data was collected through field surveys,
interviews, focus group meetings, Participatory
Rural Appraisal (PRA) and focused questionnaires.
Secondary data was accessed from official sources
(Ministries of Agriculture, Environment, Finance,
Economics, the National Statistics Office, Central
Bank, Customs Bureau, State Trading Enterprise)
and from previous studies and the databases of
international organizations such as the UN Food
and Agriculture Organization (FAO), the U.S.
Agency for International Development (USAID),
the World Bank and the United Nations Develop-
ment Programme (UNDP).

4.4 Methodologies

All country teams stressed the need to use both
quantitative and qualitative methods particularly in
the attempt to isolate and specify the impacts of
trade liberalization. They adapted their choice of
methodology to the capacity available and to the
characteristics of the given country and its rice
sector. In most cases, both ex ante and ex post
approaches were used. For environmental assess-
ment, Environmental Impact Assessment (EIA)
techniques, PRA, structured field surveys, Partial
Equilibrium Models (PEM), Cost-benefit analysis
(CBA), Contingency Valuation, economic valuation
were generally used and in one case were
complemented by Logarithmic Cost Function and
Tornquist indexes. In terms of social and economic
impacts, PEMs (with secondary time-series data),
Input-Output analyses, substitution cost projection,
CBAs, PRAs, and regression and gross margin
analysis were used. In one case a Policy Analysis
Matrix (MAP) supplemented CBA and PEM. China
utilized the specific PEM Agricultural Policy
Simulation and Projection Model (CAPSiM) of the
CCAP as the basis for multisectoral analysis and
simulation.

Qualitative analysis focused mainly on the
perceptions of and reactions to trade liberalization
of producers, processors, traders and consumers
including the aspect of rice as an element of food

security and rural income. Quantitative measures
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were used to identify the impacts of trade libera-
lization on production, exports and prices. In terms
of the integration of the different sectoral assess-
ments, apart from qualitative cause-effect relations
and logical reasoning, CBA and economic valuation
appear to have been the preferred tools.

4.5 Timing

As noted earlier, integrated assessment can be used
at various stages in the “life” of a given policy. In
its most effective mode, it can be used to identify,
from the beginning, what would be the best policy
to pursue. Such occasions are, however, still
relatively rare in real life and integrated assessment
can be used to monitor and, where necessary, adjust
a policy already in implementation and to analyse
ex post what effects were caused by a given policy
that has been implemented. In the seven studies,
the assessment took place after the countries
concerned had begun to implement either WTO or
regional trade liberalization agreements. However,
in three countries the studies had noticeable ex ante
characteristics. Viet Nam is not yet a member of
WTO. To some extent, therefore, the Viet Nam
study can be termed ex ante. However, Viet Nam
has already begun to implement trade liberalization
through its own Doi Moi policy and in the context
of regional and bilateral agreements, especially
with the USA. In that perspective, the Viet Nam
study has ex post characteristics. For China, the
timing in relation to accession to WTO is to a real
degree ex ante given that China joined WTO only
at the end of 2001. The analysis is to a large extent
predictive. The situation faced by Nigeria is also
quite particular. Given the rise in domestic demand
for rice and the “staggering levels of rice imports”
that the study highlighted, this radical change in the
rice sector in Nigeria virtually constitutes an ex
ante context since the situation demands very
substantial change in policy or, indeed, a new
policy as such.

4.6 Capacity building

As noted in the Introduction, integrated assessment
should not be a “one-off” exercise. To maximize its



usefulness, capacity to reiterate such assessments
needs to be firmly installed at the local level within
regular systems and procedures. Each of the study
teams acknowledged this need and made various
proposals for capacity building. The Colombia
team proposed the formulation of an Environ-
mental Action Plan for Agriculture within which
integrated assessment would be a normal tool. In
Cote d’Ivoire, the team recommended the esta-
blishment of an observatory for the rice sector to
monitor and evaluate progress through integrated
assessment. The Indonesia team proposed that a
new agricultural policy be formulated which would,
at least by implication, involve capacity building
for integrated assessment. In Indonesia, a group of
economists will meet regularly to monitor develop-
ments and encourage policy change. The Nigeria
team quite specifically proposed the main-
streaming of integrated assessment within the
activities of the body that should be established to

Process and methodologies

formulate policy and monitor its application. In
Senegal, the team emphasized the need to regula-
rize and consolidate the gains made by the project.
The Ministries of Trade, Environment and Agricul-
ture have already decided to establish regular lines
of communication and exchange. The team proposes
that this advance be improved by the inclusion of
other stakeholders under the aegis of the inter-
professional associations and that assessment
become a totally regular activity. The Viet Nam team
stated clearly that assessment, sectoral or integrated,
was a new phenomenon in the country. Previous
central pricing systems had made assessment irre-
levant. The team proposed that the gains of the
project be consolidated in two ways: public program-
mes of environmental education and the organi-
zation, by the International Support Group (ISG) of
the Ministry of Agriculture and Rural Development
(MARD), of a policy dialogue which would include
the regular use of integrated assessment.

17






5. Outcomes

In this section, the outcomes of the seven country
studies are summarized. First, general observations
made by the teams are listed, followed by detailed
findings concerning environmental, economic and
social impacts identified as effects of trade
liberalization and an integrated analysis of these
impacts, and finally policy recommendations and
messages generated on the basis of the outcomes
for the national political and decision-making
process. Where possible, outcomes have been
quantified, but in many cases qualitative insights
are provided.

5.1 General observations

China: The team emphasized that the sheer size and
scale of China’s rice sector made it non-comparable
with other countries; the size of the domestic market
is such that exports and the international rice market
have little if any influence on the sector. Rice
production is and will therefore be determined
mainly by domestic policies. The important aspects
of the WTO for rice in China will be those of
reduction of tax and subsidies internally. Therefore,
it is difficult to trace and pinpoint the effects on the
rice sector of the WTO AoA and of any external
trade liberalization measures as such. The issue is
complicated further by the number of rice varieties
grown, the widespread and ecologically
differentiated cultivated areas and cropping systems.
The Executive Summary gives full details of a
disaggregated kind analysing the situations of key
rice growing areas and typical provinces. Under a
WTO scenario, the simulation predicted that by
2010 average per capita rice consumption will
decline but total rice demand will increase to 128
million tons because of population growth. By

2010, rice will account for less than 30 per cent of

grain consumption. In the north-east, high quality
japonica rice on will benefit from expansion, while
in Central China low quality indica rice areas will
continue to shrink and face competition.

Colombia: The study highlighted the fragility of the
agricultural sector, including rice, especially in light
of its importance for poverty reduction, employment
and income generation. The decline of the rice price
has affected the diversity of cropping systems and
caused reduced wealth and welfare in Colombian
tropical areas. Further emphasis was put upon the
serious impact that protectionism and subsidies in
agriculture as practiced by developed countries have
on the Colombian economy and society.

Céte d’lIvoire: The study indicated that the trends
and changes in the rice sector were not the result of
domestic or external policy change, although
domestic policy had a greater impact than external
policy changes. In essence, the prospects for sustai-
nable rice production depend on whether farmers
can increase production and, consequently, their
income within environmental standards. The em-
phasis will be on income generation. The risk is that
environmental standards will not be respected.

Indonesia: The study team found it difficult to
isolate the impacts of the WTO AoA especially since
structural adjustment changes were being
implemented in the country at the same time. In
overall terms, it is stated that trade liberalization has
increased Indonesia’s dependency on rice imports,
decreased its self-sufficiency ratio and generally
affected rice production in Java. The assumption that
trade liberalization impacts could be tracked through
analysis of price changes for rice proved not to be
feasible. The main importance of rice production is

poverty reduction and rural development.
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Nigeria: The study revealed a huge increase in
national consumption of rice, necessitating “stagge-
ring volumes of imports”. The reasons underlying
the phenomenon were rural food security and the
convenience of urban consumers. There is a great
need for the country and all stakeholders to identify,
understand and deal with the “trade-offs” between
production increases in pursuit of self-sufficiency,
food security especially in rural areas, the enormous
national demand, employment and environmental
consequences. In planning the expansion of rice
production, there should be an integrated analysis of
the implications of any chosen policy.

Senegal: The study demonstrated clearly to all
stakeholders that integrated
both wvalid and timely. An
unexpected finding was that consumers did not

participants and

assessment was

benefit from trade liberalization since traders did not
pass on to consumers the price reductions available.
This was seen as a distortion of the principles
underlying trade regime changes and a problem that
should be addressed by increased transparency.
Following trade liberalization, the “winners” were
the Government, the importers (whose number had,
however, been severely reduced due to competition),
the middlemen and to a lesser extent certain
categories of producers.

Viet Nam: Rice is the mainstay of a complete culture
in Viet Nam. Moreover, Viet Nam is currently the
second largest exporter of rice in the world. In
general, the impacts of trade liberalization in the rice
sector in Viet Nam are positive in terms of the
economy, food security and poverty reduction.
However, the environmental impacts of rice produc-
tion are a cause for serious concern. For example,
the low price of agro-chemicals encourages
excessive use creating soil degradation and water
pollution, while expansion of the area under
cultivation will pose risks to forest and wetlands
biodiversity and habitat. Such environmental
damage, if it occurs, will involve considerable
economic and financial costs in the future to repair
the damage caused. Integrated assessments as
carried out are absolutely essential if the best

possible policy course is to be chosen.
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In conclusion: three strong commonalities emerge
from these observations:

e it is difficult to track and trace the specific
effects that can be attributed to the application
of trade liberalization,;

e in almost all cases, domestic reform measures —
specific to trade and those associated with
macroeconomic adjustment — had more influence
than changes emanating from external agree-
ments;

e in all cases, the primary national importance
attributed to rice production was that of
providing food security and contributing to
poverty reduction.

5.2 Environmental impacts
identified

To facilitate a comparison of findings across
countries, the environmental impacts of trade
liberalization are grouped under five headings:
agro-chemicals, water, land, biodiversity and
human health. The Viet Nam study comments that,
by and large, increased production brings eco-
nomic and social benefits but is negative for the
environment. To varying degrees, the other studies
are in agreement.

5.2.1 Agro-chemical use

Agro-chemicals, particularly a range of pesticides
and fertilizers, are used in the production of rice.
The studies found that the use of agro-chemicals in
rice production varies between countries, depen-
ding upon accessibility, costs and whether cropping
is irrigated or rain fed. Agro-chemical use tends to
be highest in irrigated cropping, where prices for
agro-chemicals are low and production increase is
achieved through intensification. In most countries
the prices of agro-chemicals have increased due to
trade liberalization, except Viet Nam where prices
were already high due to import tariffs. The
incentive to increase the use of agro-chemicals to
achieve short-term production increases is clear.
However, while up to a certain level the use of
agro-chemicals provides significant increases in



production at least in the short-term, all studies
identified serious environmental impacts such as
soil degradation, water pollution and loss of
biodiversity, particularly in cases of very high use.

There are four countries where the use of agro-
chemicals has been low, mainly due to prohibitive
prices. In Céte d’Ivoire, the cost of agro-chemicals
is largely prohibitive for its use in rain-fed cropping
systems that represent 93 per cent of the rice
growing area. However, with the confirmed trend
towards irrigated production agro-chemical use
could well cause future problems. In Senegal, agro-
chemical use is not a major problem since their use
in the predominant rain-fed production systems is
rare. Instead, organic fertilizers such as manure, or
rice straw mixed with manure, household wastes
and ash are used in rain-fed rice-growing areas.
Similarly in Colombia, indigenous communities
that grow traditional varieties along the banks of
rivers do not use agro-chemicals. However,
increased use of agro-chemicals went hand in hand
with the reduction in farm size, the tendency
towards monoculture in pursuit of increased
and the
approaches of tenant farmers with no land security.

production and profit short-term
In Nigeria, overall agro-chemical use is low.
However, in most rice-growing areas pressure for
intensification (including agro-chemical use) has
caused decline in soil quality, loss of soil fertility
and salinization, but in some rice-growing areas
agro-chemical use will remain low due to inacces-

sibility and cost.

There are three countries where agro-chemical use
is high and the reduced price of agro-chemicals has
caused further increased use and environmental
pollution. The China study indicated that fertilizer
use overall in agriculture may increase by 3.7 per
cent by 2010 and the rice sector would account for
50 per cent of that increase. This would have a
significantly negative environmental impact in all
major rice producing areas. The increase in
pesticide use overall would be greater but its
projected impact in the rice sector would be only a
2.5 per cent increase. However, another effect of
trade liberalization is that of increased rice growing

outcomes

in the north, where less agro-chemicals are being
used, and reduced rice production in the south,
where agro-chemical use is high. The overall
national balance may turn out to be positive. In
Indonesia, the pressure to increase production
through intensification on small farms has caused
high use of agro-chemicals for many years, but has
not changed in any sense due to trade liberalization.
In Viet Nam a huge increase in agro-chemical use
until 2001 followed the drop in price and was
reported as causing major environmental problems,
including contamination of river and canal waters,
fish and aquatic plants. The high agro-chemical use
and awareness on its environmental and health