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Foreword
As with its neighbors in the Greater Mekong Subregion, increased economic activity in Lao People’s 
Democratic Republic (Lao PDR) has had a negative impact on its rich natural resources.  Forest and  
water resources are the country’s key development assets, and yet these too are the most significantly 
degraded.  This national environmental performance assessment (EPA) report is the country’s first 
attempt to systematically document and assess the measures the national stakeholders have taken in 
addressing Lao PDR’s environmental concerns and in achieving stated environment targets. 

This EPA report is part of  the National Performance Assessment and Subregional Strategic Environment 
Framework (SEF II) project spearheaded by the Asian Development Bank (ADB) and the United Nations 
Environment Programme (UNEP). The overall goal of  SEF II is to promote sustainable Development in 
the Greater Mekong Subregion (GMS) by (i) helping individual governments to assess the progress of  
environmental management, (ii) promoting policy dialogue within the countries and the subregion, and 
(iii) stimulating greater accountability for better environmental management. 

Based on extensive consultations with various stakeholders, eight environmental concerns were ranked 
as the most pressing: forest resources, water resources, fish resources, threats to biodiversity, land 
degradation, inadequate solid waste management, inadequate hazardous waste management, and  
climate change. These priority concerns were assessed according to the pressure-state-response  
(P-S-R) model, which identifies the principal sources of  pressure (P) on the variable under assessment, 
the resulting state (S), and the responses (R) adopted to influence the pressure and state. 

The report consists of  three main parts. Part I consists of  the Introduction and identification of  the 
priority concerns chosen. Part II deals with past performance in the principal environmental concerns. 
Part III looks at factors affecting performance that cannot easily be assigned to any of  the concerns 
selected in Part I. Part IV contains conclusions and recommendations.

The results and findings of  this EPA report and the entire SEF II project is of  great importance not just 
for Lao PDR, but also for the whole GMS. Expected outcomes of  the exercise include enhanced 
institutional capacity for environmental performance assessment and environmental management as 
well as better understanding of  environmental conditions, trends, and impacts. Overall, this will lead 
to informed decision-making and improved national planning for sustainable development.

Mrs. Keobang A Keola,
Deputy Director General Cabinet
Science Technology and Environment Agency (STEA)
Prime Minister’s Office
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The increasing pace of  economic activity in 
Lao PDR during the last decade or so has 
inevitably had an impact on the country’s 
natural environment. The �00� National State of  
Environment reports continuing deterioration of  
several key environmental parameters including 
forest cover, biodiversity, land management as 
well as urban environmental issues. The present 
document is a systematic assessment of  the 
degree of  success that national stakeholders 
have had in achieving stated objectives of  
environmental policy. The assessment is limited 
to eight environmental concerns identified as 
most pressing in Lao PDR and is backed by 
detailed and transparent statistical information.

Forest and water are key development resources 
for Lao PDR. Seventy percent of  Lao PDR was 
under forest sixty years ago. In the course of  the 
past three decades, much of  existing accessible 
forest in Lao PDR was significantly degraded. 
The annual rate of  deforestation averaged about 
0.�% of  the total country land area. Shifting 
cultivation and inappropriate farming practices 
in the uplands, over-logging, and absence of  
a well-developed forest management planning 
system were among the contributing factors. The 
government policy of  land allocation to upland 
households has helped reduce the pressure on 
the forest resource especially during the last 
five years or so.  The forest cover has stabilized 
around 4� per cent of  the total land area but 
the quality of  the remaining forest appears to be 
further deteriorating.

Lao PDR’s geography and topography creates 
wide variations in climate, soils, and ecological 
niches, leading to locally adapted and diverse 
biota. WWF identified �00 eco-regions worldwide 
and four of  them are located in Lao PDR. 
However, the quality of  Lao PDR’ forests and 
their potential for biodiversity conservation 
has been declining steadily during the past 
several decades. The Government, aided by the 
international community, has created the National 
Protected Area System. The degree of  effective 
protection within the protected realm, however, is 
relatively low. This, plus the fact that not all of  the 
designated protected areas were in good condition 
to start with, has lowered the effectiveness of  
the Government’s countermeasures. Related to 
forest and biodiversity protection is the issue of  
land degradation. Lao Government’s policies have 
contributed to reducing the extent of  slash-and-
burn farming but the long-term impact of  these 
measures on the conditions of  land is yet to be 
established.

Water may well be Lao PDR’s principal asset 
with a potential to support socio-economic 
development, especially the hydropower and 
irrigation sub-sectors. It also supports fisheries, 
a key source of  livelihood and protein for the 
Laotian people. Aquaculture and capture fisheries 
have contributed significantly towards food 
security and income generation, especially in 
the rural areas where 85% of  the population 
lives. Total fish output during the last decade 
comfortably outstripped the growth of  the 
population. The sustainability of  this achievement 
needs confirmation.

Executive Summary
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There has been a significant increase in the 
percentage of  rural population with access to safe 
potable water between �00� and �004. Access 
in urban areas, on the other hand, has not kept 
up with the migration-assisted growth in urban 
population. 

Solid waste management has improved in the 
principal towns of  Lao PDR during the past 
decade. Information is insufficient to say how the 
rest of  the country has performed.  Management 
of  hazardous waste has been handicapped by 
poor knowledge of  the underlying situation. Thirty 
years after the end of  hostilities in Indochina 
the problem of  unexploded ordinance is far 
from solved despite steady efforts of  the Lao 
authorities to deal with it.

Lao PDR does not contribute significantly to the 
overall quantity of  greenhouse gas emissions even 
though it is a net GHG emitter. Its ratification 
of  the UNFCCC in January �995 had primarily 
symbolic and political value.
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ADB  Asian Development Bank
ARCBC  Asian Regional Centre for Biodiversity Conservation
BOD  biological oxygen demand
BOL  Bank of  Laos
CPI  Committee for Planning and Investment
CPC  Committee for Planning and Cooperation
CCM  Coordination Committee Member
CO�  Carbon Dioxide
CH  Methane
CO  carbon monoxide
CFCs  chlorofluorocarbons
DAFO  District Agriculture and Forestry Office
DoF  Department of  Forestry
DoE  Department of  Environment
DoA  Department of  Agriculture
DGM  Department of  Geology and Mine
DOI  Department of  Irrigation
DFRC  Division of  Forest Resources Centre
DHUD  Department of  Housing and Urban Development
DoT  Department of  Transport
DoP  Department of  Plant
EPA  Environmental Performance Assessment 
ERI  Environmental Research Institute
EIA   Environmental Impact Assessment
EA   Environmental Assessment 
ED  Environmental Department
FAO  Food and Agriculture Organization of  the United Nations
FY  fiscal year
FLMEC Forests of  the Lower Mekong Ecoregions Complex 
GMS  Greater Mekong Subregion
GEF   Global Environment Facility
GHG   greenhouse gases  
Gg  giga gram
GDP  gross domestic product
GoL  Government of  Lao PDR
IUCN  The World Conservation Union
ICDPs   Integrated Conservation and Development Projects
IWM   Integrated Watershed Management 
IEE   Initial Environmental Examination
JICA   Japan International Cooperation Agency 
LECS   Lao Expenditure and Consumption Survey
LA  land allocation
LUP  land use planning
LARReC Living Aquatic Resource Research Centre
LWU   Lao Women’s Union 
LYO   Lao Youth Organization

Acronyms & Abbreviations
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MDG  Millennium Development Goal   
MOH  Ministry of  Health
MAF  Ministry of  Agriculture and Forestry
MCTPC Ministry of  Communication, Transport, Post and Construction 
MFA  Ministry of  Foreign Affaires
MIC  Ministry of  Information and Culture
MPH  Ministry of  Public Health
MOC  Ministry of  Culture
NAFRI  National Agriculture and Forestry Research Institute
NBSAP National Biodiversity Strategy and Action Plan
NAFES National Agriculture and Forestry Extension Service
NBCAs National Biodiversity and Conservation Areas
NPA  National Protected Areas
NSC  National Statistics Center
NGO  Non Governmental Organization 
NIP   National Implementation Programme 
N�O   Nitrous Oxide
NGPES  National Growth and Poverty Eradication Strategy 
NEQMP  National Environmental Quality Monitoring Program 
NUoL   National University of  Lao PDR 
P-S-R  Pressure-State-Response
PM  Prime Minister
POPs   persistent organic pollutants 
PCBs   polychlorinated biphenyls 
PRC  People’s Republic of  China
PMO  Prime Minister’s Office
PSTEO  Provincial Science Technology and Environment Office 
RDP   Regional Development Committee
SEF  strategic environment framework
STEA  Science Technology and Environmental Agency
SEM  Strengthening Environmental Management
SoE  State of  Environment
TA  Technical Assistance
UNCDF  United Nations Capital Development Fund 
UNCT  United Nation Country Team
UNDP   United Nations Development Programme 
UNEP  United Nations Environmental Programme
UXO  unexploded ordnance 
VCHS  Vientiane Capital Health Service
WASA  Water Supply Authority
WHO  World Health Organization
WCMC  World Conservation Monitoring Centre 
WRCC Water Resource Coordination Committee
WFP   World Food Program 

Note:  Exchange rate (January 2006): 1 US dollar = 10,500 Kip
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1 INTRODUCTION

�. The state of  Lao PDR’s environment and its 
changes present a number of  challenges to the 
country’s authorities and its population. The �00� 
National State of  Environment reports continuing 
deterioration of  several key environmental 
parameters such as biodiversity, forest cover, 
land productivity as well as growing importance 
of  urban environmental concerns. Adequate 
understanding of  the underlying trends, the 
principal factors that contribute to them and the 
impact of  countervailing measures facilitate the 
formulation of  effective responses.

�. The National Performance Assessment and 
Subregional Strategic Environment Framework for 
Greater Mekong Subregion (the “SEFII Project”) 
that is at the origin of  the present report is the 
latest in a series of  environmental initiatives 
undertaken under ADB’s Greater Mekong 
Subregion (GMS) umbrella. Its aim is to go 
beyond simple exchange of  environment-related 
data within GMS or more complete descriptions 
of  the state of  the environment of  GMS member 
countries, the focus of  earlier GMS projects 
and other donor-financed activities. Instead, 
the objective is to assess the performance of  
“environmental managers” in the most pressing 
areas of  concern such as those mentioned above. 
In an interdependent economy, the category of  
“environmental managers” includes not only the 

country’s environmental authorities but also the 
mainstream line agencies and all those whose 
decisions have a bearing on environmental 
outcomes.

�. Supported by carefully constructed statistical 
indicators structured to fit a Pressure-State-
Response (P-S-R) framework, an attempt is made 
to draw a broad picture of  performance during 
the past decade and use it as a tool of  learning, 
policy adjustment and public accountability. 
Performance is understood to be a comparison 
of  outcomes against existing policy targets. The 
assessment looks at what has happened, not 
at what might happen in future. In principle, an 
Environmental Performance Assessment (EPA) 
can be undertaken at any scale (national, local, 
project, subregional). The present report is a 
national EPA.

4. This EPA report has three main sections in 
addition to this introduction and an appendix 
linked to the text and containing the statistical 
information underpinning the assessment. Part 
II deals with past performance under principal 
environmental concerns. The selection of  concerns 
for analysis was made early on in the project’s 
implementation. Part III looks at factors affecting 
performance that cannot easily be assigned to any 
of  the concerns selected in Part I. Part IV contains 
conclusions and recommendations.

LAO PDR 
NATIONAL ENVIRONMENTAL 
PERFORMANCE  ASSESSMENT 

(EPA) REPORT
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5. The report is intended not mainly for a 
specialized environmental audience but also for 
many others whose decisions and understanding 
of  issues are vital for Lao PDR’s success in 
sustaining recent fast rates of  economic growth 
and doing it with fewer adverse consequences for 
the country’s environment. 

�. The EPA report was prepared under the 
guidance of  senior staff  of  STEA, namely:

Mr. Noulinh Sinbandhit 
Vice President of  STEA

Mr. Soukata Vichith 
Director General of  Environment Department, 
STEA

Ms. Keobang A Keola,  
Deputy Director General of  STEA Cabinet and the 
SEF II National Focal Point

Ms. Monemany Nhoybouakong 
Acting Director General of  ERI

Mr. Phonechaleun Nonthaxay 
Deputy Director General of  ERI

Mr. Singsavanh Singkavongxay    
Director of  Environment Data Centre, and the 
National Project Coordinator, ERI/STEA 

�. The principal author of  the reports was: 

Mr. Bounheuang Phanthasith,  
Domestic Consultant on Environmental Issues 

8. An EPA technical review panel was constituted 
for the Project. It consisted of:

Mr. Singha Ounnignom  
Director of  Water Resource Development Division, 
Lao National Mekong Committee Secretariat 

Mr. Somboun Khantivong 
Director of  Social Population Planning Division of  
Committee for Planning and Investment (CPI)

Mr. Bouaphanh Phanthavong 
Chief  of  Technical Unit, Department of  Forestry, 
(MAF)

Mr. Somnuk Chanthaseth 
Deputy Director of  Technical Division, Department 
of  Irrigation

Mr. Khamphoui Sivongxay 
Deputy Director of  Environment Data Centre,  
ERI/STEA

Mr. Aphisayadeth Insisiengmay 
Director of  Urban Planning Division, Department 
of  Housing Urban Planning, (MCTPC)

Mr. Singsavanh Singkavongxay    
Director of  Environment Data Centre, ERI/STEA 
and the National Project Coordinator

9. The report was reviewed by the subregional 
expert group and edited by international 
consultants, Messrs. Mike Comeau, Mohit Kumar 
and Ivan Ruzicka.
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The Approach
�0. The pattern and urgency of  environmental 
concerns varies from area to area and country to 
country. A prioritization of  concerns is therefore 
needed to give the EPA a focus and stop it from 
becoming unnecessarily long. Following a wide-
ranging internal consultation, the following 
eight concerns were chosen for the Lao National 
EPA out of  a total of  thirteen, i.e. (�) Forest 
resources, (�) Water resources (�) Fish resources 
(4) Threat to biodiversity, (5) Land degradation, 
(�) Inadequate solid waste management, (�) 
Inadequate hazardous waste management, and 
(8) Climate change.

��. The approach to assessing performance 
under each concern is anchored in a Pressure-
State-Response model that logically links 

the sources of  environmental problems (the 
“pressure” factors) with the resulting “state” 
of  the variables of  concern, and the policy and 
institutional “responses” intended to influence 
the pressure factors and through them, the state. 
Thus in dealing with surface water quality, for 
instance, different effluent discharges are the 
pressure factors, the concentrations of  BOD, SS 
etc. are the state variables and the expenditure 
on wastewater treatment is one of  the response 
factors. The desired values of  the state variables 
typically (but not always) feature in governments’ 
plans and strategies. The assessment of  
performance is a matter of  judging how 
successful the responses adopted have been 
in reaching the target values of  state (and/or 
pressure) variables. The process is depicted in 
Figure �.� below:

��. In many situations, the number of  pressure 
factors, state variables and types of  responses 
will be large. Complex inter-relationships will often 
exist among them. Full analysis of  each concern 
is demanding and many specialists devote their 
time to describe selected segments of  the P-S-
R “circle” (without necessarily using the P-S-R 
terminology). At the same time, there is a clear 
need for a simplified picture of  “what is going 
on” if  national environmental authorities are to 
communicate with others in positions of  influence 

and the public at large. The simplification is a 
matter of  selecting only the most telling of  the 
P, S, and R factors and using them as indicators 
of  past trends and through them performance. 
Inevitably, the simplification results in some 
loss of  accuracy but provided care is taken, 
the essence of  the message is not lost. The 
indicators become points of  reference. Ideally, 
they remain in policy-makers’ sights for a long 
time supporting repeated assessments of  
performance (e.g. every �-4 years)

Unlike a state-of-the-environment reporting 
that tends to focus on the description of  the 
environmental conditions in a given locality 
and on the underlying pressure factors, an 
environmental performance assessment (EPA) 
probes the effectiveness of  the responses by 
environmental managers. It asks not mainly  
how well the “environment is doing” but  
how well those in a position to influence 
environmental outcomes are doing.

A. “Pressure” factors (indicators):

�. Number of  vehicles
�. Vehicle characteristics
�. Type of  fuel
4. Estimated emissions of  selected pollutants
5. Others

B. “State” factors (indicators)

�. Concentrations of  carbon monoxide
�. Concentrations of  atmospheric lead
�. Others

C. “Response” factors (indicators)

�. Frequency of  vehicle inspections
�. Fuel quality standards
�. Expenditure on traffic management
4. Others 

Figure 1.1: Simplified Representation of a P-S-R Model  
(Hypothetical Example of Air Quality Management with Four Indicators  

of Performance, Highlighted in Green
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The Assessment Method Used
��. At the same time, there is a clear need for a 
simplified picture of  “what is going on” if  national 
environmental authorities are to communicate 
with others in positions of  influence and the public 
at large. The simplification is a matter of  selecting 
only the most telling of  the P, S and R factors and 
using them to describe past trends, and through 
them, performance. The selected variables then 
become environmental indicators. Suitably 
analyzed, they then facilitate the assessment of  
performance.

�4. The P, S and R indicators’ values are the raw 
material of  the EPA. The statistical background 
of  each indicator is summarized in indicator 
“fact sheets” and these are attached to the 
report to give the reader an opportunity to 
judge the underlying basis of  the assessment. 
The assessment itself  is a matter of  rating 

(a) individual indicators and (b) the overall 
performance –an interplay of  all indicators-- under 
the concern being studied. A rating structure has 
been developed for this purpose.

�5. A double-word description is utilized to 
rate each indicator. The first word describesindicator. The first word describes 
the magnitude of  the indicator relative to some 
benchmark (such as an international standard, 
an average for several countries etc.). The 
second word describes the observed trend of  the 
indicator value, as depicted by long or short-term 
historical data. The magnitude and the trend 
keywords are typically combined (e.g. “relatively 
poor and deteriorating”). In the case of  baseline 
indicators with only one or few observations, the 
trend-keyword (and the “and” conjunction) is 
omitted. The descriptions applied to each class 
of  indicators are contained in Tables �.� to �.� 
and the rating applied to each concern is given in 
Table �.4.

	

To qualify the magnitude of  the state indicator using the recommended keywords below, the values of  
the state indicator are compared against known benchmark figures. The national policy target for the 
indicator is one such possible benchmark. In many cases, a GMS average values or an international 
standard would be more suitable if  the indicator is to tell us something about the relative performance 
of  each GMS country. If  no such figures exist, the magnitude keyword is omitted. The “poorness” or 
“goodness” of  the magnitude is dependent on the interpretation of  the indicator value. In some cases  
a high state indicator value is “good” (e.g. % forest cover); at other times a low value is preferred  
(e.g. # threatened species).

The trend of  the State indicator is easy to rate as deteriorating, stabilizing or improving, provided it is 
based on long-term historical data. In other cases or for benchmark indicators, the indicator value may 
not show any trend at all, in which case the trend keyword is left blank or specified as “Undetermined 
Trend”.

Table 1.1: Rating Criteria Utilized to Assess State Indicators
STATE INDICATORS

Relatively Poor and ... Average and ... Relatively Good and … Unknown State and ...

As evidenced by an 
indicator value which 
is far below (or far 
above) the same 
indicator value for other 
GMS countries or far 
below (or above) other 
benchmark figures 
such as international 
standards or national 
targets

As evidenced by an 
indicator value which 
is close to the same 
indicator value for 
other GMS countries 
or within the range 
of  other acceptable 
benchmark figures 
such as international 
standards or national 
targets

As evidenced by an 
indicator value which is 
far above (or far below) 
the same indicator value 
for other GMS countries 
or far above (or below) 
other benchmark figures 
such as international 
standards or national 
targets

This rating is used if  the 
value of  the indicator 
cannot be compared 
against the value of  the 
same indicator in other 
countries or regions 
and there are no other 
benchmark figures, 
such as international 
standards or national 
targets

C. “Response” factors (indicators)

�. Frequency of  vehicle inspections
�. Fuel quality standards
�. Expenditure on traffic management
4. Others 
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Deteriorating Stabilizing Improving Undetermined Trend 

As evidenced by a 
steady long-term 
deteriorating trend 
and with no immediate 
signs of  improvement.

As evidenced by a 
steady long-term 
deteriorating trend 
but with short-term 
signs of  leveling or 
even improvement, 
or a long-term level 
trend.

As evidenced by a long-
term deteriorating 
trend but with sure 
signs of  improvement 
based on more than 
one observation in the 
positive trend.

This rating is used if  
the selected indicator 
is inconclusive in 
terms of  long or short-
term trends or if  the 
indicator is based on a 
single observation over 
time.

PRESSURE INDICATORS

Table 1.2: Rating Criteria Utilized to Assess Pressure Indicators

There will always be some magnitude of  pressure and the trend over time can simply be rated as 
increasing or decreasing. Qualifying the magnitude of  the indicator value may at times be difficult, 
especially if  the pressure indicator is unique to one country and no comparative figures are available 
from other countries. It is also unlikely that international benchmark figures will exist for pressure 
indicator. Judgment is required to rate the magnitude of  unique pressure indicators.

The trend of  pressure indicators should be easy to rate, provided that long-term historical data exists. 
If  only one or few observations exist, the trend keyword can be left blank.

High and... Medium and... Low and... Non-Comparable and...

As evidenced by 
the value of  an 
indicator which is 
much higher than 
the value of  the 
same indicator 
in other GMS 
countries or much 
higher than other 
benchmark figures, 
such as international 
standards or 
national targets

As evidenced by the 
value of  an indicator 
with a value more or 
less equal to that of  
other GMS countries or 
other benchmark figures 
such as international 
standards or national 
targets.

As evidenced by the 
value of  an indicator 
which is much lower than 
the value of  the same 
indicator in other GMS 
countries or much lower 
than other benchmark 
figures, such as 
international standards 
or national targets.

This rating is used 
if, through lack of  
comparative numbers 
or other information, 
an order of  magnitude 
cannot be assigned 
to the value of  the 
indicator.

Increasing Steady Decreasing (blank)

As evidenced by a 
long-term trend of  
increasing pressure, 
with very little 
sign of  relief  or 
stabilization. 

As evidenced by a 
long-term steady or 
near-constant pressure 
that shows no sign of  
increase or decrease in 
the past or future.

As evidenced by a long-
term trend of  declining 
pressure, with perhaps 
fluctuating short-term 
oscillations. 

The keyword is left 
blank if  there is only 
one observation, or if  
there is no observed 
trend over time in the 
indicator value.
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Table 1.3: Rating Criteria Utilized to Assess Response Indicators

RESPONSE INDICATORS

Since responses tend to be very diverse, there may be few benchmarks to rate the magnitude of  
response indicators other than the national targets for the indicator selected. Once more, judgment 
is required to rate the magnitude of  unique indicators to say how “big” or “small” the response was.

Low and Average and Significant and Non-Comparable

If  the magnitude 
of  the response is 
significantly below 
the national target or 
below the average in 
other GMS countries 
or other comparable 
regions.

 If  the magnitude of  
the response is in line 
with national targets or 
the average responses 
of  other GMS countries 
or comparable regions. 

If  the magnitude of  
the response exceeds 
national targets of  
the average of  other 
GMS countries or 
comparable regions.

This rating is used 
(or the keyword left 
blank) if  there are no 
data or information 
to compare the 
magnitude of  the 
response with, or 
there are no other 
benchmark figures.

Sporadic Intermittent Consistent (blank)

If  the response has 
been irregularly 
applied over time with 
no set program or 
budgets to continue 
the response in the 
future.

If  the response has 
not been consistently 
applied but there 
are programs and 
budgets to continue 
the application of  the 
response in future.

If  the response has 
been consistently 
applied, calibrated 
to the pressure, with 
plans to continue until 
the pressure has been 
reduced to a desired 
level.

The keyword is left 
blank if  there is only 
one observation, or if  
there is no observed 
trend over time in the 
indicator value.
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Table 1.4: Rating Criteria Utilized to Evaluate Performance Under  
Selected Priority Concerns

ENVIRONMENTAL PERFORMANCE

For purposes of  communicating the EPA results, rating of  performance under each priority concern 
is required. In this EPA, a star-rating system is used where any performance counts but with different 
levels of  merit. The star-rating is based on what the indicators are saying, backed up by hard evidence 
presented in facts sheets, not on what a consensus view or expectations may be.

�-Star  * �-Stars ** �-Stars *** Un-Rated

If  the pressure 
continues to increase, 
the state continues to 
deteriorate and the 
response(s) do not 
appear to have any 
effect on the pressure  
or the state.

Additional criteria for 
�-Star rating:

�)  Reasonable targets 
have not been set or 
have not been met.
�)  International 
conventions have 
not been ratified or 
adhered to.
�) No ongoing 
monitoring or data 
collection.
4) No clear 
institutional role 
and responsibilities 
for environmental 
management of  
environmental 
concerns have been 
assigned or where they 
have been, no tangible 
progress has been 
achieved suggesting an 
appropriate response 
and non-achievement 
of  the target.

If  there are signs that 
the responses will or 
have had an effect on 
releasing the pressure, 
even though the state 
does not yet show 
signs of  improvement.

Additional criteria for 
�-Star rating:

�) Targets have been set 
and generally met.
�) International 
conventions have been 
or will be ratified and 
most of  the reporting 
requirements have  
been met
�) Plans exist for 
ongoing monitoring  
and data collection.
4) Institutional 
responsibilities  
assigned though  
limited progress 
achieved due 
to weaknesses 
in institutional 
arrangements e.g. 
lack of  coordination, 
duplication of  roles, 
multiplicity of  
authorities etc.

If  there is clear evidence 
that the responses have 
reduced the pressure 
and/or there is a clear 
sign that the state is 
improving.

Additional criteria for  
�-star rating:

�) Effective targets have 
been set and met.
�) International 
conventions have been 
ratified and reporting 
requirements have  
been met.
�) Ongoing monitoring 
and databases exist.
4) Specific institutions 
with targeted roles 
and responsibilities 
assigned. Institutional 
measures in place for 
the management of  the 
concern e.g. EIA process, 
adequate budgetary 
and resources for 
environment monitoring, 
staff  with appropriate 
technical skills and know-
how, regular interaction  
with industry and 
NGOs  on environmental 
management matters etc.

If  the trend in the 
state indicator 
cannot be explained 
by the pressures or 
the responses.

The label “unrated” 
is a sign that we 
have failed to 
identify appropriate 
indicators backed by 
facts sheets, and/or 
have failed to apply 
the PSR model, 
and/or have failed to 
apply the PSR model 
to performance 
assessment.
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2 MANAGEMENT OF 
PRINCIPAL ENVIRONMENTAL 

CONCERNS

1. Forest Resources 
1.1 The Context 
��. Lao PDR is a mountainous country. Four 
fifths of  the total land area of  ���,800 km² is 
constituted by uplands and highlands mainly 
in the northern and northeastern parts of  the 
country. In �000, forestry accounted for about 
�% of  the GDP. Forestry creates jobs, provides 
employment and generates income for the majority 
of  the population in the Lao society. Forest in the 
Lao PDR are classified into five categories: (�) 
production forests are intended for sustainable 
provision of  timber and other forest products; 
(�) conservation forests aim to protect and 
conserve species, habitats and other valuable 
entities; (�) protection forests seek to protect 
primarily important watershed areas, disaster 
prevention and environmental protection; (4) 
regeneration forests are fallows or other areas 
where forest regrowth is targeted for regeneration 
into permanent forest cover; (5) degraded forests 
are areas with little or no remaining forest cover 
that can be used for tree planting or allocation 
to individuals or organizations for permanent 
agriculture or other uses.

��. The principal components of  Lao PDR’s 
forest policy are the protection of  existing forests 
(NBSAP, �00�), rehabilitation and reforestation 
to increase forest cover, and gradual reduction in 
the use of  timber and non-timber forest products. 
The Government strongly promotes the complete 
cycle of  forestry activities including downstream 
processing to add value to wood-based exports. 
Local and foreign investors are encouraged to invest 
in plantations and timber processing facilities.

�8. For the purposes of  satellite image analysis,  
forests are classified into:

 •  Current Forest: land with crown density  
  (tree canopy cover) of  more than �0% 

 • Potential Forest: former forest areas with 
crown density of  less than �0%. The 
potential forest includes bamboo areas, 
unstocked forest, and areas of  shifting 
cultivation. Unstocked area is mainly the 
fallow after shifting cultivation or areas 
disturbed by logging.

• Other Wooded Areas: refer to areas with 
trees where the site conditions are so poor 
that the crown cover can never be expected 
to exceed �0%. This includes Stunted and 
Shrub Forest.

LAO PDR 
NATIONAL ENVIRONMENTAL 
PERFORMANCE  ASSESSMENT 

(EPA) REPORT
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1.2 The State

The	Indicator:	Forest	Cover	as	Percent	of	
Total	Land	Area	–	1943-2003

�9. Forest cover, expressed as a percentage 
of  total land area, was selected as the state 
indicator for forest resources. It is a commonly 
utilized indicator, promoted by the UN to monitor 
Millennium Development Goals and this same 

�0. It is shown that forest has been declined at 
an alarming rate as compared to an estimated 
�0% in �940 to about 4�% in �98�, to about 
4�,5% in �00�/0� (see Figure �.�.�). At this rate, 
the forest cover would be approaching �0% by 
�0�0. Nevertheless there is nothing in the most 
recent figures to suggest that the rate of  decline 
has been reversed. Furthermore the definition of  
“current forest” with its �0% canopy (and up) is a 
soft one presenting a more favorable picture than 
might be appropriate.

��. The percentage of  “potential” forest, the 
definition of  which did not exist before �98�, rises 
as “current” forest declines and the two areas 
combined account for 85 to 90% of  the total land 
area in any given year. In the last decade of  the 
inventory period the amount of  potential forest 
exceeded the amount of  current forest. 

��. Potential forest rose from ��.8% of  total land 
area in �99� to 4�.�% of  total land area in �00�. 
And within this category, un-stocked forest, or 
former forest with few or no trees, dominates. 

indicator was selected by other GMS countries for 
the same purpose. The main advantage of  this 
indicator is that historical statistics are normally 
readily available. The main weakness is that the 
indicator does not normally give an indication of  
the quality of  the remaining forest. For Lao PDR, 
this weakness is partially overcome by the use 
“current” forest area instead of  total forest area.

Figure 2.1.1: Forest Cover as Percent of Total Land Area – 1943-2002

��. The Government forestry strategy sets the 
target of  a minimum forest cover of  �0% by the 
year �0�0 (World Bank/SIDA/Ministry of  Foreign 
Affairs, Government of  Finland, �00�. Lao PDR 
Production Forestry Policy). This is a very ambitious 
target that proposes not only to reverse the current 
trends but also to bring the forest cover where it 
was in the mid �9�0s, all within an �8-year period. 
In order to achieve it, up to � million ha are to be 
naturally regenerated and trees planted on up to 
500,000 ha in unstocked forest area. 
  
Suggested Rating: Relatively    
Good But Deteriorating
Justification: Seventy percent of  Lao PDR was   
under forest sixty years ago. That percentage  
has been declining since then and now stands   
at about 40%. The quality of  the forest cover  
has been declining also with the share of     
“current” forest” now at only about 40% of     
the total land area, at the expense of  low  
density forest. The “current forest” itself   
contains large area of  low- density forest.
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The	Indicator:	Area	under	Shifting	Cultivation	
–	1996-2004

�4. The area of  shifting cultivation was selected 
as a pressure indicator. It is expressed as annual 
area under shifting cultivation, in hectares and 
also as a percentage of  total land area,  in term of  
numbers of  villages, have been assigned annually 
by a national committee and progress is reviewed 
each year. While numbers have been impressive, 
there has not been systematic monitoring or 
assessment of  impacts and anecdotal evidence 
indicates the effectiveness of  these efforts and 

��. Shifting cultivation has been the dominant 
farming system in the uplands for many 
generations. However, over time, the average fallow 
periods declined from an average of  4 to 5 years 
to � to � years as a result of  population pressure, 
government restrictions on forest clearing, 
competing land use objectives, and concentration 
of  people near roads and rivers.

��. The values of  the indicator point to a 
substantial decrease in the extent of  shifting 
cultivation areas during �99�-�004. The 
government’s recent efforts and investments 
in road- and irrigation infrastructure to induce 
farmers to change from shifting cultivation to more 
sedentary production systems seem to be paying 
off  although the consequences of  road building for 
the state of  forest could be less favorable.

Suggested Rating :  High But 
Decreasing
Justification: Shifting agriculture has 
traditionally been an important component of  
land use and livelihoods in the northern and 
northeastern parts of  Lao PDR. This pressure 
exerted by shifting cultivation on forests has 
significantly declined since �998. 

  
Suggested Rating: Relatively    
Good But Deteriorating
Justification: Seventy percent of  Lao PDR was   
under forest sixty years ago. That percentage  
has been declining since then and now stands   
at about 40%. The quality of  the forest cover  
has been declining also with the share of     
“current” forest” now at only about 40% of     
the total land area, at the expense of  low  
density forest. The “current forest” itself   
contains large area of  low- density forest.

1.3 The Pressure

their impacts on local livelihoods have not always 
been in response with proclaimed objective.

�5. The forests of  Lao PDR have always been 
under pressure by people seeking more farmland 
or having no other survival alternatives than 
shifting cultivation. Figure �.�.� tracks the 
value of  the indicator during �99�-�004. As 
can be observed the annual area under shifting 
cultivation declined from approximately 0.�% of  
the total land area in �99� to approximately 0.�% 
of  the total land area in �004. The decline has 
been sharp since �998. 

Figure 2.1.2: Area Under Shifting Cultivation – 1996-2004
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1.4 The Response
�8. Forest protection has long featured in Lao 
PDR’s policy. The Forest Law defines in more 
detail the status of  protected areas (articles �8, 
4� to 4�). This Law also commits the Government 
to the principle of  participatory management of  
protected areas.

�9. Article �8 of  the Forest Law defines 
Conservation Forest as forest and forestland 
set aside for the purposes of  conservation of  
fauna and flora, for scientific study and research 
and as objects of  historical, cultural, tourism 
and environmental value. Conservation Forest 
complements other Protected Areas. Conservation 
Forests can be established at a village, district,d at a village, district, 
provincial or national levels. The Law provides 
for three zones within conservation forest, i.e.onservation forest, i.e. 
“absolutely prohibited zone”, “management 
zone”, and “linking zone”. 

�0. Absolutely Prohibited Zones are areas where 
no extractive use is allowed, and entry is by 
permission only. This corresponds to what is 
elsewhere called “Totally Protected Zone” (TPZ).

 • Management Zones is defined as areas   
  contiguous with TPZs, where limited and  
  regulated extractive use is allowed by “the  
  people”. This corresponds to the more   
  common term “Controlled Use Zone” (CUZ)

• Linking Zones connect protected areas to  
 one another or to other types of  forest, for  

 the enhancement of  wildlife conservation.  
 No hunting, tree cutting or other damaging  
 activities are allowed. They correspond to  
 the concept “corridors”.

��. Since �99�, Government of  Lao PDR has 
established �0 National Biodiversity Conservation 
Areas (NBCAs) which cover approximately ��,4 
percent of  the total national land. This coverage 
is higher than the rate recommended by IUCN. In 
addition to the NBCAs, there are many Provincial 
and District Conservation Forests. In �00�, 
MAF issued the Regulation on the management 
of  NBCA and Wildlife, which has provisions on 
zoning of  village use areas for settlement and 
community development, forest for sustainable 
use, agriculture and forestry production, and 
socio-economic development. The priority policy 
is to link biodiversity conservation with the 
upgrading of  the living standards of  villagers and 
overcoming of  the practice of  shifting cultivation 
within and around NBCAs.

��. The Lao system of  protected areas will be 
described later and in more detail as a response 
indicator for threats to biodiversity. In the 
meantime, Figures �.�.� below shows the results 
of  the indicator at three significant points in time 
in the history of  the system of  protected areas. 

Figure 2.1.3: Protected Forest Area as Percent of Total Land Area – 1993-2000

 The	Indicator:	Protected	Forest	as	Percent	of	
Total	Land	Area	–	1993-2002
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��. The first delineation of  National Protected 
Areas (NPAs) was completed in �99�. This 
resulted in the establishment of  �8 NPAs with 
a total land area equivalent to �9.4% of  the 
total land area in �00�. However not all of  
the protected areas are necessarily forested 
and evidenced in Figure �.�.� the forest area 
under this initial allocation, under �00� ground 
conditions, is equivalent to �0.�% of  the total 
land area, or approximately ��.5% of  the forest 
area that existed in �99� when it was last 
monitored.

�4. The addition of  provincial and district 
protected areas and conservation forests to the 
system of  national protected areas in  
mid-�990s and creation of  two additional national 
protected areas increased the overall total of  
protected areas to �4.�% of  total land area by 
�000. No other protected areas were designated 
between year �000 and �00�. Assuming forest 
conditions in protected areas did not change 
significantly between year �000 and �00�, the 
forest area under all protected areas in year 
�00� corresponds to �9.�% of  total land area, or 
approximately 4�% of  the �00� forest area. 

�5. More detailed information presented in the 
fact sheet looks at the extent of  forest in each 
protected areas using GIS analysis of  �00� 
ground conditions. On average, protected areas 
had 8�% forest cover. The least forested was 
Phou Pha Nang NPA (�0%); the most forested 
was Dong Phou Vieng NPA (98%). If  the overall 
area of  protected areas is to remain constant 
over the next decade or so, the 8�% forest cover 
within protected areas in �00� could become 
the baseline for monitoring forest cover within 
protected areas in Lao PDR since the indicator 
value is expressed in terms of  unchanging total 
land area.

��. The overall average of  8�% is probably 
comparable to the forest cover of  protected areas 
of  other GMS countries. Some GMS countries, 
including Thailand and Myanmar, have formulated 
targets for forest cover within protected areas. 
This has not been the case in Lao PDR where no 
such official target exists and the focus instead is 
on increasing the forest cover outside the existing 
system of  protected areas.

��. In the absence of  target figures or any other 
benchmark, it is concluded that the government 
response to the protection of  forest resources in 
non-comparable but consistently applied. This 
is based not only on the observed trend of  the 
indicator; it also reflects the steady progress in 
developing laws and management plans to ensure 
sustainable development of  protected areas.

Suggested Rating :  
Non-Comparable and Consistent
Justification: Following preparatory activities 
in late �980s, the �990s saw a rapid creation 
of  the protected area system in Lao PDR. Not 
all protected areas, however, are completely 
forested. Some have a low percentage of  forest 
cover. The percentage of  forest given official 
protection was therefore lower than suggested  
by the simple percentage growth of  protected 
areas. The effectiveness of  the protection 
remains uncertain. 

1.5 Conclusions

�8. Protected area management, few surveys 
have been done for the formulation of  sustainable 
management plans and there is little participation 
of  local people. Surveys have been mainly focused 
on wildlife but little attention has been paid to the 
development or improvement of  the daily lives of  
the people in and around NBCAs.

�9. By the end of  the last decade, large areas of  
natural forests in the Lao PDR had been opened 
up. The total area of  forest did not change much 
but its composition did, and dramatically so. The 
total area of  “potential forest”, poorly stocked, 
now exceeds that of  “current” forest, i.e. a largely 
undisturbed forest.

40. Historically, shifting cultivation has been the 
main driver of  this change and shifting cultivation 
continued to exert major influence throughout the 
studied period. Inappropriate farming practices in 
the uplands (shifting cultivation or otherwise) and 
exploitative timber harvesting further contributed 
to the observed changes in the extent and quality 
of  the forest cover. 
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4�. Building on the policy of  forest land allocation  
the Government has had some success in 
reducing the number of  households practicing 
shifting cultivation. More forest was placed under 
the protected status. However, without additional 
budgets and strengthening of  the capacity of  
local staff  the change of  the status alone is 
unlikely to result in the hoped-for degree of  
protection.
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2 Water Resources  
2.1 The Context

4�. Water resources are one of  Lao PDR’s principal 
assets with a potential to support  
socio-economic development, especially the 
hydropower and irrigation sub-sectors. Efficient use 
of  water resources is a critical factor in realizing the 
government’s dual strategic objectives of  poverty 
reduction and sustainable economic growth. 

4�. This has been recognized by the Government 
and reflected in its legislative and other measures 
aiming to encourage efficient management of  water 
resources. Effective supply of  water to target uses 
(be they agriculture, hydroelectricity generation 
or provision of  water for household needs) is an 
essential element in any assessment of  water 
resource management. By itself, water is valuable. 
Its value increases further when it can be efficiently 
supplied to the users and allocated to the highest 
value uses.

44. Lao PDR’s mountainous terrain is ideal for 
hydropower development, with total potential 
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estimated at �8,000 MW on tributaries of  the 
Mekong River, only �8�.5 MW of  which have been 
developed to date.

45. Agriculture was the largest user of  freshwater 
accounting for 8�% of  total freshwater 
withdrawals in �000, against �0% for the industry 
and 8% of  domestic use.

4�. By �0�0 the Government aims to achieve 90% 
access to improved water supply, in both rural and 
urban areas, and 80% use of  hygienic latrines. 
Before reaching this stage, efforts will be required 
to achieve the periodic targets set:

�005: ��% access to water supply and 4�% 
latrines 
�0�0: �5% access to water supply and �0% 
latrines

�0�5: 85% access to water supply and �0% 
latrines

2.2 The State
4�. Lao PDR is favored by abundant water 
resources. It is estimated that �5% of  all water 
in the Mekong River originates from watersheds 
within Lao PDR.

Mekong  
River Basin

Country or Province  
Yunnan 

Province,  
PRC Myanmar Lao PDR Thailand Cambodia Viet Nam

Catchment 
area as % 
of  MRB

�� � �5 �� �9 8 �00

 
Average 

flow  
(m�/sec) 
from area

�,4�0 �00 5,��0 �,5�0 �,8�0 �,��0 �5,0�0

 
Average 

flow as % 
of  total

�� � �5 �8 �8 �� �00

Table 2.2.1: Pattern of Water Distribution in the Mekong Basin

 
Source: MRC, 2003. State of the Basin Report

About 80% of  the water flows materializes 
during the rainy season and the rest during the 
dry season. Despite the underlying abundance, 
unusual rainfall patterns in some years, high 
evaporation, floods, and droughts affecting some 
agricultural areas of  the country are among the 
problems together with the indirect impact of  
shifting cultivation on water availability. One of  the 
challenges to Lao PDR is to expand the irrigation 
capacity (including water storage, and distribution 
infrastructure) to overcome localized temporary 
water shortages in a country so richly endowed 
with water resources. The official target formulated 
in �000 speaks of  �95,5�5 ha to be irrigated (MAF, 
�00�. Agricultural Development Plan). For the time 
being, there are insufficient data to construct an 
indicator capturing the adequacy of  water supply 
for Lao agriculture. Instead, in this EPA, more 

attention is paid to supply of  water to households.  
A high proportion of  the population throughout 
the country suffers from diseases related to 
deficiencies in water supply and sanitation (MDG, 
�004). The National Socio-Economic Development 
Plan �998-�999 set the target of  �0-�0% of  
the rural population having access to clean 
water by the end of  the planning period. For the 
sake of  perspective, the population served with 
improved water supply in all developing countries 
increased by 8% between �990 and �00� to a 
total of  �,044 million more people (58� million in 
urban areas and 459 million in rural settings). In 
Southeast Asia, no progress was made in terms 
of  urban coverage due to rapid increases of  
population (+ 8� million), whereas in rural areas, 
the percentage of  population served improved by 
some 5%. (+ �� million). (WHO/UNICEF). 
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 The	Indicator:	Percent	of	Population	with	
Access	to	Safe	Potable	Water	–	1998-2004

 
50. As in most developing countries, access 
to safe potable water supply is much higher in 
Lao PDR’s capital and main towns than in the 
countryside. The �004 census reported the total 
population of  the country to have reached 5.8 
million growing at a rate of  �.�% per annum 
(National Statistical Centre, �004). About �9% 
lived in rural areas, while ��% lived in or around 
urban centers. However, urban population has 
been growing faster than rural population that 
peaked in �00� at 5.5 million and since began to 
modestly decline.

5�. The UN Millennium Development Goal related 
to this indicator is stated as “Halve, by �0�5, the 

Figure 2.2.1: Percent of Urban and Rural Population with Access to Safe 
Drinking Water – 1998 to 2004, with Government Targets to 2020

proportion of  people without sustainable access 
to safe drinking water and sanitation.” Stated 
differently using the baseline figure of  �8% for 
�990, this would translate to a target �4% of  the 
total population. The Lao government however, 
through The National Strategy for the Rural Water 
Supply and Environmental Health Sector, has a 
more ambitious goal which aims to achieve by 
��% in �005, �5% in �0�0, 85% in �0�5 and 
90% in �0�0 for access to improved water supply, 
in both rural and urban areas.

5�. The Government has taken the initial steps 
toward more integrated and holistic water 
resources planning and management with the 
enactment of  the Water and Water Resources 
Law in October �99�. The figure below shows the 
proportion of  the population with access to safe 
drinking water:

5�. As can be observed from Figure �.�.�, the 
proportion of  the population with access to 
safe drinking water rose steadily from 50% in 
�998 to ��.8% in �004. Assuming this success 
has continued to �005, there is a good chance 
that the �005 target of  ��% has been achieved. 
And at the continued rate of  success, there are 
good indications that 5-year government targets 
to �0�0 can also be achieved. However, it is 
important to bear in mind that it is more difficult 
and costly (per unit) to supply drinking water to 
un-served rural areas than it to supply it to un-
served urban areas. Simple projections based 

on the past rate of  success could therefore be 
unreliable.

54. The problem is also compounded by 
population movements between rural and urban 
areas. As can also be observed from Figure �.�.�, 
while there was a net improvement of  access by 
�5% in rural areas during the �-year period (�998-
�004), there was also a declining rate of  �% in 
urban areas during the same period. This does 
not necessarily imply a deterioration of  urban 
water supplies, nor does it necessarily imply an 
improvement of  the water supply in rural areas. 
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Figure 2.2.2: Urban, Rural and Total Population with  
Access Safe Drinking Water 1998-2004

 

55. Figure �.�.� presents the same data in 
terms of  the absolute number of  people with 
and without access to safe drinking water. While 
there was a net loss of  access of  only �% in 
urban areas, the number of  people with access 
to drinking water in urban areas almost (only �.� 
times) from ��5,9�0 in �998 to �,090,500 in 
�00�.  This is because during the same period the 
urban population grew fast. The greatest success 
in urban areas was had between �00� and �004 
when the number of  those with access increased 
and the number of  people without access 
decreased. This was the reverse of  the situation 
two years earlier.

5�. The decline in the absolute number of  
people with access to drinking water in rural 
areas between �998 and �000 could similarly be 
attributed either to a deterioration of  rural water 
supplies or return migration from urban to rural 
areas during this period.

Suggested : Average and Improving
Justification : At ��.8% of  total population 
in �004, with the GMS countries’ average 
of  �5.5% (considering PRC as a whole and 
not only Yunnan Province). And based of  the 
observed trend in Figure �.�.� and ignoring the 
loss of  momentum in the urban population, 
it is also concluded that the trend in the state 
of  supplying safe drinking water to the Lao 
population is improving.

 

2.3 The Pressure
5�. Current projections see growing demand 
for water in the long term although serious 
competition for water resources is not expected 
to be a problem in the near future (STEA, �000a). 
Water shortages, both of  irrigation supplies and 
drinking water are found in some localities and 
during certain times of  the year, however. The 
hydropower sector, as a major engine of  economic 
growth in Lao PDR (MIH, �998), has had and 
will continue to have priority claim on water 
resources.
	
	
The	Indicator:	Rural	Population	–	1961-2004

 
58. As to demand for drinking water, the main 
driver is the increase in the population to be 
serviced. Lao PDR’s population increased by 
approximately �.� million to 5.9 million between 
�9�� and �004. Rural population continues to 
dominate (�8% of  the total in �004). However its 
share in the population total has been declining. 
The total population is projected to reach 8.0 
million in �0�0 and while this is bound to add 
to the demand on water resources, the pressure 
from the rural segment is unlikely to be decisive.
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Figure 2.2.3: Rural Population – 1961 to 2004 and Projections to 2030

59. As can be observed from Figure �.�.�, the 
urban population in Lao PDR has increased at a 
faster rate than rural population, as is the case for 
most Asian developing countries including those in 
the GMS. The result in the case of  Lao PDR is that 
rural population has declined from approximately 
9�% in �9�� to �5% in �004. Conversely, the 
urban population has risen from �.8% in �9�� to 
�5% in �004. This has made it somewhat easier  
to improve nation-wide rate of  access to safe 
drinking water. 

�0. As can also be observed from Figure �.�.�, the 
estimated drop in the rural population between 
�00� and �004 may be a statistical aberration that 
does not change the long-term tendency of  urban 
population to grow faster than rural population due 
to migration from rural to urban areas. 
 
  

Suggested: Medium and Declining
 Justification: The GMS-consistent source of     
 population estimates (FAOSTAT-�004) places  
 Lao PDR slightly above the GMS average of  �5%  
 in terms of  rural population in �00�. And as can    
 be observed in Figure �.�.�, the pressure from     
 rural populations in on the decline. 

 
 
2.4 The Response
��. The Water and Water Resources Law  
No. 5  became effective in March �99�. It is the 
foundation of  current water management practices 
in Lao PDR. The Law adopts the principle of  
integrated water resources management. The 
Nam Ngum River Basin was selected as the first 
river basin in which to pilot the integrated water 
resources management (IWRM) approach. The 
objective is to optimize the use of  water, land 
and forest resources in the basin based on the 
analysis of  social, environmental, economic and 
institutional factors present in the watershed. The 
project was supported by a total budget of  about 
$94,000

��. A Water Resources Coordination Committee 
was established in �999 to coordinate planning 
and management activities of  line ministries 
relating to the use and protection of  water 
resources.

��. The Lao National Mekong Committee (LNMC) 
coordinates with relevant national agencies the 
formulation of  policies and strategic plans and the 
implementation of  development projects on the 
Lao territory under the Basin Development Plan 
of  the Mekong River Commission, in collaboration 
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with river basin countries, other countries and 
donors. Additionally, LNMC is tasked with drafting 
of  laws, decrees and other provisions relating 
to water and water resource development in the 
Mekong river basin as provided for in the �995 
Agreement on the Cooperation for the Sustainable 
Development of  the Mekong River Basin and the 
�999 Decree No. �9� on the Establishment and 
Operation of  the Lao National Mekong Committee.

�4. The National Socio-Economic Development 
Plan �998-�999 was the first to set clear 
quantified objectives for drinking water provision. 
The belated achievement of  its target was referred 
earlier. Until the end of  �990s, water supply 
development remained concentrated in and 
around major towns along the Mekong River (FAO, 
�999) supported by international aid. As a result, 

Foreign aid expenditure 
on urban water supply 
projects  
(USD thousand) 

Government budget 
expenditure on urban 
water (Mill. Kip)

Foreign aid expenditure 
on rural water  
supply projects  
(USD thousand)

Government budget on 
rural water supply  
(Mill. Kip)
 
Source: MCTPC/DOU, 2001 Investment planning for the year 2001-2005 and CPI 2004 National Socio-Economic Development 
Planning 2004-2005

Table 2.2.2:  Expenditure on Improved Water Supply – 2001-2005

2003

�0,�4�.�

49.0

��,009.0

 
�,��4.0

4,90�.�

�5.0

�5,���.8

 
409.0

    2002

��,��9.�

45.0

58,�99.0

 

�,0�0.0

2004

�,5�4.4

�8.8

54,5��.0

 
�,440.0

 2005

-

-

��,450.0

 
�,��8.0

   Total

��,49�.�*

�5�.8*

��0,855.8

 
5,8��.0

   2001

most provincial capitals acquired a piped water 
supply system, distributing treated river water 
or spring water to the majority of  households. 
The reliability of  the system has been reasonable 
although water pressure may often have been 
low and the distribution systems fragile in some 
locations (STEA, �000a). In all, �0 municipal 
centers currently have water supply systems with 
household connections (WASA, �00�). 

	
The	Indicator:	Expenditure	on	Improved	Water	
Supply,	2001-2005

 
�5. Much less attention was initially paid to rural 
areas. That emphasis changed with the adoption 
of  the water supply sector policy and investment 
plan for water supply sector in �000.

��. As can be observed from Table �.�.�, water 
supply in Lao PDR is overwhelmingly financed by 
foreign donors and if  access to safe water has 
improved in Lao PDR’s rural area, it has been 
principally good performance of  the donors 
rather than the Government that deserves credit. 
Nonetheless, the constructive and responsible 
attitude of  national agencies was an indispensable 
ingredient that contributed to the overall outcome.

Suggested: Average and 
Intermittent
Justification : Expenditure on improved water 
supply in the countryside remained low until the 
very end of  the �990s when additional donor 
funding made it possible to expand access to 
safe water in the countryside. The “intermittent” 
rating reflects this uneven flow of  expenditure.

Note: The totals refer to the period 2001-2004
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2.4 Conclusion 
��. Access to safe water supply enhances living 
conditions of  the people, particularly their health. 
In Lao PDR access to safe water supply improved 
substantially during the last decade. This is cause 
for satisfaction. However, the data at the provincial 
level describing the quality of  surface and 
groundwater are limited. No summary information 
could also be found concerning the functioning 
of  the water supply systems in smaller urban 
settlements that received assistance in the past 
for basic piped water systems with public stand 
posts, shallow wells or boreholes.  The fact that 
so little information exists about the actual 
functioning of  the facilities financed during the 
last decade should invite caution in accepting 
uncritically the figures of  overall achievements in 
water supply provision.

�8. The management of  water resources was 
assessed here by reference to the access to 
drinking water. This may be appropriate at this 
stage with drinking water provision a major social 
and environmental challenge. Nonetheless, future 
EPAs will do well to consider also the adequacy 
of  irrigation supplies and sustainability of  water 
resources management. 

Suggested Rating:   2 Stars
Justification: After years of  stagnating 
performance, there was a significant increase 
in the percentage of  rural population with 
access to safe potable water between �00� 
and �004. At the same time, access in urban 
areas, traditionally much better than that in 
rural areas, stagnated or even deteriorated. 
Rapid increase of  urban population seems to 
have been the main cause. Put differently, the 
population dynamics (rural-urban migration) 
alone explains a part of  the observed changes 
in the percentage of  rural and urban household 
having access to potable water.

References

FAO, �999. Production, Utilization and Marketing 
of  Woodfuel in Lao PDR. Proceedings of  a 
National Workshop held �4-�8 November �99, 
Food and Agriculture Organization of  the United 
Nations, Bangkok 

MRC, �00�. State of  the Basin Report 
MOH, �004. National Water Supply and 
Environmental Health Program (Nam Saat) 
MIH, �998. Proceeding: Conference on 
Hydropower Development and Environment, Lao 
PDR 
NSC, �004. Statistical Year Book 
MAF/DOF, �999. Final Report on Nam Ngum 
Watershed Management 
MDG, �004. Progress report on Millennium 
Development Goals. Jointly prepared by the 
Government of  the Lao PDR and the United 
Nations. 
STEA, �000a. National Environmental Action 
Plan �000, Science Technology and Environment 
Agency, Lao PDR 
WASA, DHUP, & URI, �00�. Small Towns Water 
Supply and Sanitation Initiative in Lao PDR. 
WASA, �00�. Annual Water Sector Performance 
Report.

3. Fish Resources 
3.1 The Context
�9. Fish and fisheries play an important role in 
the country’s development as most rural people 
in Lao PDR rely on fish as the main sources 
of  protein. Fishing takes place in the Mekong 
River and its �4 tributaries, as well as in large 
reservoirs. In addition, shallow irrigation areas, 
rice paddies and cage culture are an important 
additional source of  fisheries output (see Table 
�.�.� below).

�0. In Lao PDR, as in other GMS countries, river 
or lake fishing has coexisted with an expansion 
of  aquaculture and any fall in the output of  the 
former segment has been partly compensated 
for by increased aquaculture production as 
shown further below despite various constraints 
such as lack of  “seed”, supplemental feed 
and weak extension service. Fishponds are the 
most common form of  aquaculture practiced 
in the country. Traditional, mostly on the wild 
species of  fish entering into the ponds. In 
general aquaculture production in Lao PDR is 
characterized by a rather low output per area. This 
calls for improvements in production technologies 
as well as improved quality of  fish seed.



��

Source: NBSAP 2004
 

��. Rice-fish farming has been practiced in the 
Mekong basin for hundreds of  years. Farmers in 
northern, central and southern provinces with 
rice fields with embankments culture locally 
available species. In the central and southern 
warmer regions, the common practice is to 
construct a small pond and/or trench around the 
rice field. Over 9�% of  the households who own 
ponds practice some sort of  aquaculture and 8% 

of  the households (especially in the Northern 
provinces) integrate aquaculture with rice farming 
(Agriculture Census �000). According to the 
information provided by the DLF, the pond culture 
area has increased from �,000 ha in �990 to 
��,8�5 ha in �999 and the integrated rice-fish 
farming area from 4,000 ha to ��,�00 ha during 
the same period.

3.2 The State 
��. Aquatic resources are a very important source 
of  animal protein and food security for Lao 
people, especially in the countryside. The annual 
fish production almost fishing from Mekong Rivers 
Basin and its �4 tributaries, large reservoirs, 
sallow irrigation and weirs, wetland and swamps, 
natural ponds and oxbows, rain fed rice paddy 
field, fish pond, rice-cum-fish culture and cage 
culture including total areas 9�0, 4�� ha year 
�004.

	

��. The trend of  prices of  fish, adjusted for 
underlying price inflation and allowance made 
for seasonal variations, can be a useful indicator 
of  the state of  the resource, in particular 
the emergence of  scarcity. This is so despite 
well known drawbacks of  price-based proxies 
in judging the underlying abundance of  the 
resource: First, prices depend on factors such as 
incomes and the pattern of  demand s as well as 
the supply. Second, a price decline in the short 
run may be a sign of  overexploitation rather than 
abundance. Yet, observed over a long enough 
period, prices do convey useful information.

   Water Resources
TotalArea 
(hectares)

Productivity  
(kg/ha/yr)

Estimated 
Production  
(tons/yr)

% of Total 
Production

Capture Fisheries

Mekong River and �4 
tributaries �54,�50 �0 ��,�90 �5.0%

Reservoirs 5�,0�5 �0 �,4�� 4.0%

Irrigation and small 
reservoirs �4,4�0 �50 5,��9 �.4%

Swamps and wetlands 95,�8� �0 �,8�0 4.0%

Ponds, pools and 

Aquaculture

Fish Ponds �0,�00 �,000 �0,�00 �5.0%

Rice-and-fish �,050 �50 4�5 0.�%

Rain-fed rice and 
irrigated rice fields 4��,��� 50 ��,850 �4.0%

Small natural pools, 
oxbow and irrigation 
weirs ��,9�4 5�� �,44� �0.0%

Total 944,�8� ��,��� �00.0%

The	Indicator:	Retail	Price	of	Fish	at	Constant	
Prices	–	1995-2004

Table 2.3.1: Capture Fishery and Aquaculture in Lao PDR
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Table 2.3.2: Retail prices of commonly consumed fish in Lao PDR – 1995-2003  
(Kip/kg at Prices of 1995)

 Exotic species 1999 2000 2001 2002 2003
Tilapia

�,��� �,�88 �,�8� 995 ��8
�995=�00

Indigenous 
species

�8�� �,��� �,5�� �,990 �,���

Source: Living Aquatic Resources Research Center (LARReC)

�4. Retail prices of  indigenous species such as 
catfish have traditionally been significantly higher 
than those of  cultured species such as Tilapia, 
Common carp, Indian major carp and Chinese 
carp. The price of  fish in each year all most 
increased according to the fish catch from the 
water resources in Lao PDR. The price of  large 
catfish species and large carp species mostly 
very high price at about ��, 000 to �0, 000 kips 
/ kg,  from �000 up to present, because these 
species decreased in the Mekong basin and its 
tributaries and exotic species still maximum price 
up to present day about ��, 000 to ��, 000 kips/ 
kg such as : Tilapia, Common carp, Indian major 
carp and Chinese carp in aquaculture of  Lao PDR. 

Suggested Rating:   Relatively
Good and Stabilizing
Justification :  The real price of  fish, i.e. after 
the effect of  general price inflation is accounted 
for, has shown a steady or declining trend. The 
differential between the prices of  indigenous  
and cultured species continues to be in favor 
of  the price of  the former group, possibly 
indicating emergence of  scarcity of  certain 
species in the Mekong and its tributaries.

3.3 The Pressure
�5. The output of  capture fisheries stagnated 
during the last decade despite the growth of  
population. The causes may be several and could 
include modification in the hydrology of  river 
and inappropriate fishing. It is also possible that 
the official figures of  the total capture catch 
underestimate true magnitudes as suggested by 
studies undertaken in recent years by the Mekong 
River Commission and FAO that –based on per 
capita fish consumption surveys—put the annual 
output of  capture fisheries at around �0,000 tons.

The	 Indicator:	Volume	of	Fisheries	Production		
-	1995-2004

��. The official data on fish production in Lao 
PDR from �995 to �004 are summarized in 
Figure �.�.� below. It is clear that aquaculture 
has become the decisive component of  the 
total output and has been able to compensate 
for the stagnation in the volume of  capture 
fisheries. These findings seem consistent with 
the movement of  inflation-adjusted prices of  fish 
during the same period.
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Figure 2.3.1: Volume of Fish Production – 1995-2004

Suggested Rating:  Low and
Decreasing
Justification:  Official figures of  fish output 
suggest that the total fish output during the 
last decade comfortably outstripped the growth 
of  the population. This trend would have been 
even more pronounced if  the volume of  capture 
fisheries output were revised upwards as 
suggested by FAO and MRC. In the absence of  
more detailed data and studies it is impossible 
to say whether current trend of  capture fisheries 
output is sustainable or not. 

3.4 The Response

��. Fisheries activities in Lao PDR are in part 
regulated by existing water resource management 
legislation, in particular Decree ��8/CCM (�989) 
on the Management of  Wildlife, Hunting and 
Fishing, the Law on Water and Water Resources 
(�99�), and the Environment Protection Law 
(�999). The Ministry of  Agriculture and Forestry is 
developing fish conservation zoning.

�8. Recently the government of  Lao PDR has 
taken steps to decentralize natural resource 
management including the management 
of  fisheries. The main components of  the 
Government’s policy are to (�) bring management 
actions closer to the fishermen or stakeholders; 
(�) address the question of  open access to 
fish resources; and (�) improve the efficiency 
of  government fishery agencies. In the area of  
aquaculture there are �4 government fish seed 
stations and a number of  private hatcheries 
that have sprung up in recent years in peri-
urban areas. The statistics provided by DLF 
indicate that during �998, government hatcheries 
produced �4.� million fry/fingerlings that were 
supplemented by �4.5 million fry/fingerlings by 
the private sector, bringing the total fry/fingerling 
production to �8.� million.
�9. Until �000, there was no systematic 
fisheries extension system and limited capacity 
of  provincial and district level authorities to 
disseminate the technologies to the rural poor 
The Regional Development Committee (RDP) for 
Southern Lao PDR was established in �99� as an 
alliance of  national and international institutions 
that brings together resources and expertise 
and is assisting provincial and district staff  in 
developing farmer networks for spawning and 
nursing fish.
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 	The	Indicator:	Expenditure	on	Fish	Management	
–	1991-2000

 
80. Since �995 a number of  externally funded 
donor projects have provided assistance to 
develop aquaculture in Lao PDR. These projects 
included the construction of  hatcheries, nurseries 

and fish farms, technical assistance to the 
Department of  Livestock and Fisheries on policy 
development and sector management and support 
to the development of  aquaculture extension 
service in the country. Table �.�.� is a summary 
of  financial support to natural resources sectors 
as they feature in the Public Investment Program. 

Table 2.3.3: Biodiversity in Public Investment Programs 1991-1995 
and 1996-2000 – Million USD

 Year    Forestry Crops,  
livestock &fisheries 

      Non-biodiversity      Total PIP 

1991 10.2 34.6 89.3 134.1

1992 12.7 29.1 213.3 255.1
1993 9.6 22.1 190.6 222.2
1994 5.4 15.3 262.1 282.8
1995 3.3 8.4 226.3 237.9
1996 9.0 16.3 187.5 212.8
1997 10.7 20.5 249.0 280.2
1998 10.2 26.7 291.8 328.6
1999 12.2 29.4 329.1 370.7

2000 12.4 35.1 296.4 344.0

Source: Living Aquatic Resources Research Center LARReC and World Bank 1997

8�. The main mechanism by which the 
government secures donor funding for its 
investment activities. It is estimated that over 
three-quarters of  PIP outlays are financed from 
foreign sources (World Bank �99�). � For the two 
PIPs (�99�-�995 and �99�-�000), investments 
in all natural resource management categories 
combined averaged $��.0 million a year, or 
��.5% of  the total PIP. No disaggregated data 
are available that give a more detailed picture of  
investment by individual natural resource sub-
components of  the PIP.

8�. The government estimates present per capita 
consumption of  fish at 8-�0 kg per annum 
accounting for about 40% of  the animal protein 
intake and has set itself  a target of  increasing 
per capita availability of  fish to �0-�� kg by the 
year �0�0.  

Suggested :  Average and 
Consistent
Justification : Overall financial support for 
fisheries management has been maintained 
throughout the last decade.

3.5 Conclusion
8�. The fisheries production in Lao PDR continued 
to expand in the recent decade. Despite the 
growth in population there is no evidence of  
increasing scarcity of  fish in Lao PDR, overall. 
However the role of  capture fisheries is being 
eclipsed by aquaculture and the stagnation in 
capture fisheries output in recent years could be 
an indicator of  looming scarcity of  fish in the 
Lao portion of  the Mekong and its tributaries. 
However, major doubts exist about the reliability 
of  official figures of  capture fisheries. The donors’ 
and Government’s support to the fisheries sector, 
especially aquaculture, had a significant and 
positive effect on the overall results.

1 The PIP however includes only investment projects that have some -no matter how small- co-financing from the state budget. Therefore it 
excludes wholly donor-funded activities involving crops, livestock, fisheries, forests and biodiversity.
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84. The country with its vast water resources is 
in early stages of  aquaculture development and 
has high potential for contributing towards food 
security and income generation, especially in the 
rural areas where 85% of  the population lives.

85. Fish and fisheries play an important economic 
role contributing ��% to the GDP. People mostly 
depend on fish caught from the Mekong River 
and its tributaries, floodplains, swamps and 
rice fields. These waters are rich in aquatic 
biodiversity, but catches are declining over the 
years due to increasing fishing pressure as a 
result of  increasing population and modification 
in the hydrology of  river due to implementation 
of  irrigation, flood control and hydro-power 
development projects, deforestation and pollution

Suggested Rating:  2 Stars
Justification: The country with its vast water 
resources is in early stages of  aquaculture 
development that has already contributed 
significantly towards food security and income 
generation, especially in the rural areas where 
85% of  the population live.
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4. Threat to Biodiversity 
4.1 The Context 
8�. Lao PDR is predominantly mountainous, and 
this creates wide variations in climate, soils, and 
ecological niches, leading to locally adapted and 
diverse biota. High endemism in Lao PDR is partly 
a consequence of  its geography and location as a 
small landlocked country bordered by mid-sized 
mountains to the North and East, and by the 
Mekong river delta to the South and West. 

8�. WWF has identified �00 eco-regions worldwide 
and four of  them are located in Lao PDR. These 
include (see below) the Annamite Range Moist 
Forests, Indochina Dry Forests, Northern Indochina 
Sub-tropical Moist Forests and the Mekong River 
and its tributaries. Described in a little more detail, 
the Lao PDR’ principal habitats are:

• Evergreen Forests of the Annamite Mountains 
and foothills. This is considered the most 
biologically distinct ecosystem with the 
“Forest of  the Lower Mekong Ecoregions 
Complex” (FLMEC). Annamite forests are 
found only in Lao PDR, Viet Nam, and 
Cambodia, but they are probably of  highest 
quality in Lao PDR, due in part to lower 
human pressure. 

• Central Indochina Limestone Karst. Like the 
Annamites, species endemism is high and 
the habitat is found elsewhere only in Viet 
Nam. It is represented in Lao PDR in Phou 
Hin Poun (PHP) and Hin Nam No (HNN) 
NPAs.

• Dry Dipterocarp. Forests of  the Mekong 
Plain. Found mainly in southern Lao 
PDR, and characterized by relatively flat, 
low elevation land with grass and herbs 
under widely spaced deciduous trees 
(predominantly Dipterocarpaceae). It is 
typically studded by permanent or seasonal 
pools, which are of  high importance for 
a variety of  wildlife, from large ungulates 
to rare waterbirds. This habitat is best 
represented in Xe Pian (XPN) NPA.

• Bolovens Plateau. This massif  between the 
Mekong and the Annamites in southern Lao 
PDR is a habitat of  high distinctiveness in 
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the FLMEC. It occurs only in Lao PDR, and 
part of  it is protected in only one gazetted 
NPA, Dong Houa Sao (DHS).

• Northern Highlands. The mountains of  the 
north are biogeographically distinct from 
the Annamites in the central and southern 
part of  the country, with different species 
assemblages. Representations occur in 
northern NPAs such as Nam Ha (NHA), 
Phou Dene Din (PDD), Nam Et (NET) and 
Phou Loey (PLY).

• Mekong River. The Mekong River is the main 
river in Lao PDR. Demarcating the border 
with Thailand, the river flows in Lao PDR for 
about �,898 km, most of  which is navigable 
(SoE, �00�). Lao PDR has a pivotal role in 
the conservation of  the biodiversity of  the 
Mekong. Not only does much of  the river 
run through Lao PDR and along its border, 
more of  the drainage that feeds the river is 
found in Lao PDR than any other country. 

• Other rivers and streams. The Mekong River 
Tributaries in Lao PDR carry about �5% 
of  the total volume of  water flows into the 
Mekong River. Tributaries of  the Mekong 
River within the country are the main 
source of  capture fisheries (SoE, �00�). 

•  These play an extremely important role in 
the subsistence and commercial economy 
of  Lao PDR, especially in the lowlands. 
As well as biological values, wetlands also 
have essential roles in transportation, flood 
amelioration, hydropower generation, and 
provision of  potable water. 

88. Forests are the dominant component in the 
majority of  the habitats listed above. About 80 
percent of  the country’s territory is constituted 
by uplands and highlands mainly in the northern 
and north eastern parts of  the country. Above 
800-900 m elevation, forest structure and species 
composition undergo rapid changes from lowland 
forest type to mountain forest (NBSAP, �004). 
Lowland forests are those generally below 800-
�000 m elevation. In Lao PDR they are divided into 
six types, i.e. wet evergreen forests, semi evergreen 
forests, secondary semi evergreen forests, mixed 

deciduous forests, deciduous dipterocarp forests 
and woodlands, and lowland pine woodlands.

89. Large areas of  Lao PDR have been designated 
as wildlife and flora sanctuaries and gazetted as 
Protected Areas (at national-level, provincial and 
district levels). The country’s diverse ecological 
habitats contain at least �0,000 species of  
mammals, reptiles, amphibians, birds, freshwater 
fish, insects, and vascular plants.

90. The importance of  biodiversity conservation 
has long been recognized by Lao PDR’ political 
leadership. Internationally, Lao PDR is a signatory 
of  the UN Convention on Biological Diversity and 
as part of  its obligations under that convention, 
drafted the National Action Biodiversity Strategy 
and Action Plan in �00�. Lao PDR has received 
substantial amounts of  donor assistance directed 
at biodiversity protection.

4.2 The State
The	Indicator:	Threatened	Species	as	Percent	
of	Globally	Threatened	Species	–	1996-2004

9�. The number of  nationally threatened species 
expressed as a percent of  globally threatened 
species was selected as the state indicator and 
this same indicator has been developed for the 
other GMS countries. The indicator is based on 
the latest �004 IUCN “Red List of  Threatened 
Species” but only for threatened mammals, birds, 
reptiles, amphibians and fish. Plant species, for 
which the evaluation work has only just begun 
in the IUCN Red List, are excluded from the 
indicator. Threatened species are those which 
have been classified as “critically endangered”, 
“endangered” or “vulnerable” on the IUCN Red 
List. Extinct species, least risk species or species 
with data deficiencies are excluded.

9�. It is emphasized here that the IUCN Red List 
is a relatively new instrument to monitor loss of  
biodiversity. The Red List was initiated in �99� 
without plant species, updated with some plant 
species in �998, updated in year �000 with more 
consideration for reptile species, skipped in year 
�00� and it is only since year �00� when bird 
species were added that it shows some degree 
of  completeness and annual updating. The 
indicator is therefore a baseline indicator for the 
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future monitoring of  threatened species and any 
trend observed in the indicator since �99� is not 
indicative of  loss of  biodiversity but rather on the 
level of  effort that IUCN biologists have placed on 
certain species groups in certain years. The Red 
List is never-the-less the best source of  consistent 

information on threatened species and it will no 
doubt improve over time.

9�. Further information on the value and 
interpretation of  this indicator is detailed in the 
corresponding fact sheet. The results of  �004 online 
interrogation are captured in Figure �.4.� below:

Figure 2.4.1: Threatened Species as Percent of Global 
Threatened Species –  1996-2004

94. As can be observed from figure �.4.� above, 
Lao PDR is a tentative sanctuary to approximately 
�.�% of  the globally threatened species. This 
standing includes approximately �.�% of  
globally threatened mammals, �.�% of  globally 
threatened birds, 4% globally threatened reptiles, 
and less than �% of  globally threatened fish or 
amphibians.

95. The rise in the share of  globally threatened 
species from 0.54% in �99� to �.5�% in �004 is 
not indicative of  a loss of  biodiversity from �99� 
to �004; it more indicative of  to the progress of  
the evaluation work by IUCN biologists. 
The 0.54% value in �99� is based on the first 
version of  the IUCN �994 Red List at which time 
only �0% of  the relevant mammals had been 
evaluated, few reptile and fish species had been 
evaluated and at which time amphibians and 
birds were not part of  the equation. The relevant 
amphibians and birds were in fact not evaluated 
until �00�.Therefore the indicator value and trend 
before �00� has very little meaning.

9�. Now that the indicator value is inclusive of  all 
threatened species types, the future value of  the 

indicator will be more indicative of  the trend in the 
loss of  biodiversity in Lao PDR. It is not expected 
to vary dramatically from the �004 figures. It 
may artificially rise if  new globally threatened 
species also have sanctuary in Lao PDR; it may 
artificially fall if  new threatened species have 
sanctuary outside of  Lao PDR There is already 
evidence of  this artificial fall in the reptile species 
after year �000. While the indicator serves well to 
measure Lao PDR’s share of  a global priority, only 
changes in the status of  individual species, which 
are detailed in the fact sheet, can be utilized to 
measure progress at the national level.

9�. The IUCN database has provided some insight 
as to the major threats relevant to the threatened 
species in Lao PDR. Loss of  habitat is the 
dominant threat for �5% of  the threatened species 
but harvesting is a close second at �4%. Therefore 
societal responses which deal with the hunting 
and gathering of  these threatened species may be 
of  equal importance as those societal responses 
which attempt to protect their habitat.

98.The database has also provided some insight  
as to what are the habitats of  those species 
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relevant to Lao PRD and what are the major threats 
to those threatened species. Forests were cited as 
the dominant habitat for approximately 40% of  
threatened mammals, birds and amphibians but 
loss of  wetlands and grasslands are also identified 
as important habitat. Loss of  shrub lands and 
artificial/terrestrial habitats, which include arable 
land and pasture land, may also be critical habitat 
for some of  Lao PDR’s threatened bird species. 
Therefore societal responses which attempt 
to protect non-forest areas may be of  equal 
importance.

99. As of  �004, 48 species were listed as 
vulnerable, �� as endangered and �� as critically 
endangered. Any future decrease in the level of  
endangerment of  these species or the removal 
of  the species from this threatened is indicative 
of  progress in conserving biodiversity; any future 
increase in the level of  endangerment will be a 
negative indication of  progress.

�00. None of  Lao PDR’s share of  the globally 
threatened species is endemic to Lao PDR and 
therefore Lao PDR alone is not solely responsible 
for its �.�% share of  globally threatened species. 
However for 8 of  the threatened species, Lao 
PDR and one of  its GMS neighbors (mainly Viet 
Nam) share the total responsibility.  It was also 
been observed that �8 of  Lao PDR’s current 8� 
threatened species are endemic to GMS.

�0�. Lao PDR’s �.�% of  globally threatened 
species ranks lowest amongst the six GMS 
countries. Reptiles species are the largest 
contribution to Lao PDR’s share of  the threatened 
species, as is the case for all other GMS countries. 
While half  of  these reptile species are endemic to 
the GMS and sometimes one neighboring country, 
none are endemic to Lao PDR.

�0�. The key message from the related indicator 
fact sheet is that, as of  �004, Lao PDR could be 
providing sanctuary to approximately �.�% of  the 
globally threatened species. And as with other 
GMS countries as a whole, reptile species are the 
largest contributing factor to the overall number 
of  threatened species in Lao PDR. Loss of  forest 
habitat is the most cited threat but loss due to 
hunting and gathering is also significant as are 
other habitats such as wetlands and grasslands.

 

 
Suggested Rating: Relatively
Good and Undetermined Trend
Justification : The �.�% result for Lao PDR is 
second lowest amongst the six GMS countries 
where the average is approximately �.�% of  
the globally threatened species. As baseline 
indicator, it would be too pre-mature to derive 
any past trend. 

4.3 The Pressure
The	Indicator:	Ratio	of	Natural	Forest	to	
Plantation	Forest	–	1976-2002

�0�. As can be observed from Figure �.4.�, the 
ratio of  natural forest area to plantation forest 
area declined from �5:� in �980 to 5:� in �00�. 
In other words, there was �5 times more natural 
forest than plantation forest in �980 and in �00�, 
there was only 5 times more natural forest than 
there was plantation forest. During this ��-year 
period, this is the result of  �08,000 ha decline in 
natural forest area combined with a �,49�,000  
ha increase in the area of  plantation forest.

�04. The sharp decline in the value of  the 
indicator may be of  concern for the conservation 
of  biodiversity but the current result (5:�) is not 
an alarming figure. The ratio of  the indicator may 
only be cause for alarm when it exceeds �, i.e. as 
the area of  plantation forest exceeds the area of  
plantation forest. A more complex question of  the 
biodiversity conservation potential of  different 
types of  plantation forest vs. different types of  
degraded forest is not dealt with here but a better 
knowledge of  that relationship may improve the 
quality of  future EPAs.

�05. The plantation has sharply increased since 
�995. However, the plantations established are, 
to a great extent, characterized by low growth 
rate and productivity due to poor planning, 
low quality plating stocks used planting. If  this 
trend of  people involvement in planting is to be 
encouraged and further promoted it is imperative 
that productivity in tree planting be improved, 
and appropriate processing technologies and 
attractive market outlets for smaller size timber 
from plantation be made available. 
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Figure 2.4.2: Ratio of Natural Forest to Plantation Forest – 1976-2002

Suggested Rating: Medium and 
Increasing    
Justification : Eighty percent of  Lao PDR remains 
forested, although more than a half  of  the total 
is seriously degraded.  The area of  natural forest, 
in varying stages of  degradation, has been 
declining in relation to the areas of  plantation 
forest. The exact extent and quality  
of  plantation forest remains subject to significant 
uncertainty. Despite that, the overall relationship 
between natural and plantation forest is one of  a 
comfortable surplus of  the former over the latter 
for the time being. 

4.4 The Response  
The	Indicator:	National	Protected	Areas	as	
Percent	of	Total	Land	Area	–	1993-2002

�0�. Protected areas within the Lao System of  
Protected Areas, expressed as a percent of  total 
land area was selected as the response indicator 
for threats to biodiversity. It is a widely utilized 
indicator of  government response to conserving 
biodiversity, it is recommended by the secretariat 
of  the UN Convention on Biological Diversity and 
the same indicator has been utilized by other 
GMS countries and province. As designed here 
and for better comparison with other GMS country 
results, the indicator does not include provincial 
or district protected areas or conservation forests; 

however these has been considered in the overall 
description of  protected areas.

�0�. Unlike some other GMS countries (e.g. 
Thailand and Myanmar) that have a long history 
of  designating protected areas, but not unlike 
Cambodia, most of  the Lao national protected 
areas (NPAs) were established in the �990s. In 
the case of  Lao PDR, the starting point was the 
Prime Minister’s Decree No. ��4 of  �99� that 
drew on extensive donor-funded preparatory 
activities in the late �980s. Potential NPAs were 
first surveyed in �988. By �99�, �8 areas covering 
��.�% of  the land area of  the country were 
officially decreed as NPAs (initially called National 
Biodiversity Conservation Areas or NBCAs). Two 
more NPAs (Dong Phou Vieng and Xe Sap) were 
added in �995-�99�, bringing the total of  NPAs to 
�0, PM Decree No. �9� of  �000 established two 
NPA corridors namely Nakai Nam Theun - Phou 
Hinpoun, and Nakai Nam Theun - Hin Nam Nor. 
As of  �00�, the system of  national protected area 
amounted to approximately �.4 million hectares or 
�4.�% of  the country’s land area.  

�08. The progress of  expanding the NPA system 
is summarized in Figure �.4.� below which shows 
that the protected area have not expanded much 
after �99�. This initial �99� allocation however 
corresponded to ��.�% of  the total land area 
and exceeded the recommendation by the IUCN 
that �0% of  the total land area be allocated to 
biodiversity conservation and protection. 
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Figure 2.4.3: National Protected Area as Percent of  
Total Land Area – 1993-2002

�09. In the mid �990’s the NPAs were 
supplemented by provincial and district protected 
areas and conservation forests. Provincial or 
district projected areas currently account for 
another �.�% of  the total land area; conservation 
forests add another �.0% of  total land area. In 
all, approximately 5.� million hectares or ��.�% 
of  the total land area is under some form of  
protection. While the area at all three levels of  
jurisdiction is significant, NPAs are currently in 
the lowest of  the IUCN category (Category VI) 
and are in fact multiple use areas.     

��0. The Ministerial regulation 05�4 
describes how national protected areas should 
be administered, zoned and managed. It 
provides for and promotes sustainable use of  
biodiversity in the more than �,�00 villages 
that are inside and within 5 km of  the existing 
national protected areas (Southammakhot, 
�000). The concept of  Integrated Conservation 
and Development Projects (ICDPs) has also 
gained acceptance in Lao PDR as a practical 
way of  reconciling economic development with 
conserving biodiversity. Participatory ICDPs 
have been developed for several protected areas 
including the Nakai Nam Theun NPA.

Suggested Rating : Average but 
Intermittent
Justification : The “Average” rating of  response 
is based primarily on the IUCN recommendation 
that each country allocates �0% of  its total land 
area to biodiversity conservation and protection. 
The Lao system of  national protected areas 
exceeds this amount by 4.�% percent of  the total 
land area but other GMS countries have exceeded 
this amount by greater orders of  magnitude. A 
“Low” rating of  response was considered based 
on the fact that Lao NPAs are multiple use areas 
but the added area offered by provincial and 
district protected areas and conservation forests 
do not warrant this rating. On the other hand, 
lack of  a better level of  protection for at least 
the core area of  these NPAs does not justify a 
“Significant” response rating.

The rating of  the trend of  the indicator as 
“Intermittent” is consistent with the text of  
the evaluation criteria which suggest that this 
rating be applied “if  the response has not been 
consistently applied but there are programs 
and budgets to continue the application of  
the response at some future point in time”. 
The response cannot be rated as “Consistent” 
because there is no evidence that that the system 
of  NPAs will be expanded in the near future.
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4.5 Conclusion 
���. Historically, low population density has 
contributed to the protection of  Lao PDR’ rich 
biodiversity. Despite that cushion of  protection, 
shifting cultivation and uncontrolled logging have 
substantially reduced or altered the area of  forest, 
the principal biodiversity habitat in the country, 
during the past thirty years. More than a fifth of   
the total land area was placed under formal 
protection during the �990s through a network 
of  �0 National Protected Areas (NPAs) and 
conservation forests. The effectiveness of  the 
official protection designation has been blunted  
by insufficient funding of  protection activities in 
most cases that resulted in these areas being  
given a relatively low level of  protection (IECN 
Category VI).

���. Loss of  biodiversity is also a global concern 
and a global problem. The issue is complex 
because some globally threatened species may  
be abundant in one particular country; also 
threatened species do not respect country 
boundaries. Because of  biodiversity’s global 
dimension it is difficult to design a monitoring 
system and databases at the national level to  
track biodiversity loss. The IUCN Red List is 
currently the only reasonable instrument to 
monitor the gain or loss of  biodiversity but it 
does not yet offer a systematic picture of  long-
term trends. Only the current and relative state 
of  threatened species in Lao PDR could be 
determined using this instrument and not much 
can be deduced regarding past trends. The only 
thing we know with some level of  confidence from 
the state indicator is that the state of  threatened 
species is relatively good in Lao PDR to start with.

���. The pressures of  biodiversity are also 
well known but they are many. Loss of  forest 
habitat (mainly for mammals and birds) is well 
monitored. It is by no means the only contributing 
factor to the loss of  biodiversity. Loss of  wetland 
and grassland habitats (also for mammals and 
birds) is also threatening biodiversity. Hunting 
and gathering have and probably still are major 
contributing factors, as well as human disturbance 
in areas that are designated protected or  
multiple-use areas. There is no single indicator 
which can capture all of  these pressures.

��4. While there have been a number of  government 
responses to address the concern, it may take 
decades before the pressures are reduced and the 
state is improved.  For performance assessment, it 
is not the magnitude of  the responses which is the 
determining factor; it is the anticipated impact of  
the response (to release the pressure and improve 
the state) which is under the microscope. The 
Government has done well to declare a substantial 
proportion of  the land area as protected areas but 
it is the management of  those multiple use areas 
that will determine the fate of  the biodiversity which 
lies therein. The GoL has also done well to ratify 
international conventions but those conventions 
alone do not restore the state of  existing biodiversity. 
In assessing the performance to date, it is equally 
important to consider the responses that have not 
yet been made to address the concern, as well as 
those which have been adopted.

Suggested Rating:  1 Star
Justification: The quality of  Lao PDR PDR’s’  
forests and its potential for biodiversity 
conservation has declined steadily during the  
past several decades. In the face of  the threat,  
the Government, aided by the international 
community, has created the National Protected 
Area System on a significant part of  its territory. 
The degree of  effective protection within the 
protected realm, however, is relatively low. This, 
plus the fact that not all of  the designated 
protected areas were in good conditions to 
start with, has lowered the effectiveness of  the 
Government’s countermeasures.
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Table 2.5.1:  Suspended Sediment Flow in Selected Rivers

     

        Sediment (mg/l, the highest of wet season readings) 
   1989 1990 1992 1995 1997 2000

Mekong at Luang Prabang    �00 �,484 �80 �,�85 4�� 440

Mekong at Vientiane �,��� �,884 �8� �,0�� - -

Mekong at Pakse �9� �,05� �00 ��� - -

Nam Ou at Ban Hatya �,49� 5�8 �08 �4� - -

Nam Sebangfai at Ban 

Sebangfai

�4� ��0 89 �0� - -

Nam Sebanghieng at Ban 

Kongdone             

��� 4�8 5�8 4�0 - -

Sedone at Ban Souvannakhili                480 �8� �90 �50 - -

Sedone at Damsite ��� �84 �,�4� 4�� - -

Nam Lik at Tha Lath �54 �4� �4� ��5 - -

Nam Ngum at Damsite �� �4 �0 �0 - -

Nam  Ngum at Tha Ngone               5� ��� 9� 99 - -

5. Land Degradation 
5.1 The Context
��5. Lao PDR is predominantly rural and has 
about 5.9 million ha of  potentially cultivable 
land.(FAO �000), of  which 800,000 ha are 
cultivated for rice or secondary crops under 
lowland, terrace- and upland shifting cultivation 
systems. Pastureland makes up another �5% of  
the cultivable land. Upland areas, defined in Lao 
PDR as landscapes with a slope greater than �� 
percent, cover between 80 to 85 percent of  the 
country’s area. Shifting cultivation is common in 
most of  the hills and mountainous areas in the 
northern and central eastern part of  the country.

���. Land degradation takes several forms, 
such as nutrient depletion, structural decline 
and compaction, biological decline, chemical 
deterioration (e.g. salinization), and soil erosion. 
All of  these are present in Lao PDR.  Tropical 
forest soils, especially on steep slopes, are 
particularly prone to degradation once the forest 
cover is removed.  Most land degradation in 
Lao PDR is associated with shifting cultivation, 
particularly in areas where population pressure 
has led to a significant decrease in the rotation 
period or where traditional lowland farmers 
encroach on neighboring uplands to make up for 
low and often declining yields on their lowland 
paddy fields.

 

���. There are other problems not normally 
associated with land degradation. One is the 
degradation –or outright loss-- of  land due to 
unexploded ordinance. This topic is covered in 
greater detail in the section dealing with the 
management of  hazardous substances. Here 
it is a simple reminder of  this factor and its 
importance in the Lao context. 
 
5.2 The State
The	Indicator:	Sediment	Load	in	Selected	
Rivers	–	1989-1995

��8. The overall state of  land resources, 
especially its vulnerability to erosion, can in 
principle be established by reference to sediment 
loads recorded in the rivers of  the relevant 
watersheds. The indicator, needless to say, is 
not ideal but it could provide a partial idea of  
the underlying situation. Leaving out the Mekong 
itself  the conditions of  which are affected by 
factors extending well beyond Lao PDR, the time 
series of  selected sedimentation readings is 
summarized in Table �.5.� below.

��9. The concentration of  suspended sediment 
seem to be decreasing over time with a significant 
drop in �995 corresponding to the construction 
of  a new dam in the Mekong River tributaries.

Station

Source:  MRC, 2004. Water Utilization Project and Environment Programmed. Transboundary and Water quality Issues in the Lower 
Mekong Basin. Draft Final Report. . MAF/DOI 1997: Data on Water Quality 
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Suggested Rating : Average with 
Undetermined Trend 
Justification: While it is relatively easy to identify 
and quantify the change in the principal drivers 
of  deforestation, the link between deforestation 
and land degradation is much more difficult to 
quantify and generalize about. Indicators such 
as the time profile of  sediment readings in Lao 
rivers do not yield a clear picture of  the trend in 
land degradation.

5.3 The Pressure

��0. It is accepted in Lao PDR and other GMS 
countries that deforestation is the precursor of  
land degradation. The pattern of  deforestation 
was discussed earlier under “forest resources”. 
The rate of  deforestation correlates well with 
indicators of  land degradation as measured, for 
instance, by the changes in the soil loss per ha. 
In principle, therefore, the rate of  deforestation 
could be used as a proxy for land degradation. 
To the extent that deforestation is driven by 
population growth, population growth could also 
be used as an indicator of  pressure leading to 
land degradation. 

The	 Indicator:	 Number	 of	 Upland	 Households	
Practicing	Shifting	Cultivation	–	1995-2004

 
���. However it is shifting cultivation that may 
well be the most potent of  the land degradation 
forces (but others such as inappropriate farming 
practices in general or clearing of  forest for 
perennial crops should not be dismissed). For 
that reason, in this EPA, we have returned to the 
estimates of  the number of  upland households 
engaged in shifting cultivation as our pressure 
indicator. In general, shifting cultivation is a 
sustainable system only as long as cultivation 
periods are short, and separated by long fallow 
periods of  �0 to �5 years or more. Yet the average 
fallow period in most mountainous areas of  Lao 
PDR in the �980s of  4 to 5 years only has been 
further reduced to only �-� years during the last 
decade because of  high population pressure, 
government restrictions on forest clearing, 

competing land-use objectives and concentration 
of  people near road and river access.

���. Farmers are increasingly clearing fields in 
young re-growth forest and are unable to employ 
adequate fallow periods. The consequent soil 
erosion and proliferation of  weeds and pests 
(e.g. insects and rodents) result in low yields. 
The cycle of  degeneration that is forcing farmers 
to cultivate smaller and less productive fields is 
truly a poverty trap. In the uplands of  Lao PDR 
today many shifting cultivators are experiencing 
increased poverty and uncertain prospects.

���. An estimated �80,000 families practiced 
shifting cultivation in �989, and an average 
of  more than �00,000 ha were cleared and 
planted under shifting cultivation annually from 
�98�-�989, according to the National Shifting 
Cultivation Program Survey. With increased 
development efforts being directed at the uplands 
in the �990s, the area under shifting cultivation 
decreased to ���,�05 ha (���,��4 households) 
in �99� and to ��,09� ha (�04,��� households) 
in �004 (see Figure �.5.�). The decrease in the 
scale of  shifting cultivation was recorded mainly 
in the central and southern provinces, which are 
provinces situated along the Mekong corridor, 
endowed with large plains and having greater 
agricultural development potential.
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Figure 2.5.1: Number of Upland Households Engaged in Shifting  
Cultivation – 1995-2004

Suggested Rating : High and 
decreasing 
Justification: Shifting cultivation with a 
shortening fallow cycle has been a major factor 
behind land degradation in Lao PDR. However, 
its extent has approximately halved during the 
last decade although it cannot be excluded that 
the severity of  the damage on a smaller area is 
greater than before. 

 

5.4 The Response

��4. In the face of  forest degradation mainly 
through shifting cultivation, the Government 
formulated Land Resource Management Policy in 
�995 with the following aims to:

• gain a better understanding of  land 
capability 

• implement community based resource 
management, coupled with a flexible 
land allocation policy based on physical 
characteristics, local needs and labor 
availability,

• establish a low cost, integrated research 
and extension service to introduce more 
sustainable agriculture in the uplands

• develop small and medium scale irrigation 
in the lowlands to reduce pressure on 
the lower uplands where more suitable 
agriculture, such as agro-forestry can then 
be promoted. 

The	Indicator:	Number	of	Households	under	
the	LUP/LA	Programs	–	1995-2003

��5. The policy was translated into a Land 
Use Planning (LUP) and Land Allocation (LA) 
program that resulted in issuance of  land 
occupancy entitlement to upland households and 
communities. Land allocation was combined with 
the mapping of  land use and preparation of  a 
national soil map. The implementation of  the LUP/
LA program produced the results summarized in 
Figure �.5.�: 
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Figure 2.5.2: Number of Households under LUP/LA program – 1995-2003

���. The cumulated total of  over 400,000 
households represents about half  of  all rural 
households. In its scope, the program was nothing 
short of  a land reform. Its impacts on agricultural 
productivity may be easier to measure than the 
impacts on environmental variables.

���. The sedentarization program has been 
accompanied by activities designed to diversity 
the upland farming systems and an emphasis 
on agro-forestry development. Its supporting 
elements have been (i) improving market access 
through feeder road development and market 
information delivery; (ii) land use zoning based on 
slope and land capability; and (iii) rural savings 
mobilization and credit extension.

 
Suggested Rating: Significant 
and Intermittent
Justification: Major efforts have been made by 
the government to promote sedentarization in 
upland areas centered on land allocation and 
a variety of  supporting activities. The pace of  
land allocation fluctuated widely during the last 
decade but the continuation of  the program 
seems in no doubt.

5.5 Conclusion

��8. Fighting land degradation is an aspect of  
wider efforts to protect the country’s watersheds 
and their vegetative cover. Shifting cultivation has 
been a major force affecting the state of  Lao PDR’s 
watersheds, its forest cover and the state of  land 
resources.  Between �995 and �004, land and 
forest land allocation program was implemented 
in �,8�0 villages with 4�8,0�� families, which is 
more than half  of  the total number of  villages and 
families in the country. The total area allocated for 
stable management has reached 8,8�0,9�� ha. 
This amounts to a creditable administrative and 
logistical performance by the country’s authorities 
and Government field staff. 

Suggested Rating: 2 Stars
Justification: There was a marked decrease in the 
second half  of  the last decade in the principal 
driver of  land degradation, i.e. the extent of  slash-
and-burn farming. The Lao Government’s policies 
appear to have played a major and positive role 
in this outcome. Given the lag between changes 
in the pressure factors and the resulting state, 
however, it is not altogether surprising that no 
clear pattern of  environmental impacts has been 
observed yet.
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6. Inadequate Solid Waste 
Management 
6.1 The Context
��9. For now, Lao PDR has few industries. 
Because of  it, pollution issues are dominated by 
municipal ones, especially waste disposal and 
sewage treatment. Despite the relatively small 
total volume of  waste generated by Lao PDR, 
the public health and environmental dimensions 
of  waste management are recognized by the 
Government and increasingly also by the Lao 
society. The National Environmental Action Plan 
(or NEAP) (�000) envisages gradual expansion of  
waste management program from large to smaller 
towns without however containing any quantified 
targets. The general direction laid down in NEAP 
is (�) increased coverage of  urban areas, (�) 
cost recovery including payments by households 
dependent on level of  service, (�) investment in 
equipment and (4) an emphasis on organization 
and community mobilization helping to reduce  
the capital and running costs of  the systems 
being put in place.

��0. Waste management in Lao PDR is shared 
by national and provincial government, although 
primarily implemented through local authorities. 
Progress in waste management has heavily 
depended on donor support, including that of  
non-governmental organizations (NGOs) and 
private sector participation.

���. The average urban waste generation in late 
�990s was estimated to be 0.�5 kg per capita per 
day with a composition similar to that found in 
other developing countries (see Fact sheet No.��). 
The proportion of  organic waste is relatively low 
as most is used as animal feed (STEA & NORAD/
UNEP, �00�). The overall picture is dominated 
by the situation in Vientiane and the largest of  
provincial capitals (see Table ��).

���. Management of  hazardous substances is in 
its infancy in Lao PDR (as discussed below) and 
most municipal and some rural wastes include 
varying proportions of  hazardous substances. 
When describing parameters such as the volume 
of  waste or waste disposal percentages, the non-
toxic and toxic waste streams are combined, as 
they are, unfortunately in practice for the time 
being. 

6.2 The State
���. Until well into �990s, only around ten 
per cent of  urban households in Lao PDR were 
estimated to be served by a waste collection 
service, Vientiane a partial exception (ADB, �000).  
The situation seems to have improved somewhat, 
as explained below but the fundamentals persist. 
During the dry season, a large portion of  the 
waste generated is burnt. Throughout the year, 
much waste is dumped in local water courses 
including the Mekong River. In most settlements, 
the solid waste that is collected is deposited in 
uncontrolled open dumps that are a significant 
environmental, aesthetic and health hazard. 

��4. The waste dumped into canals exacerbates 
flooding and accumulation of  stagnant water 
poses a significant health risk.

��5. The sight of  randomly scattered rotting 
waste, combined with the black, putrid water in 
stagnant drains reduces tourism potential and 
economic growth opportunities. At present, waste 
collection in Vientiane take place once a week. 
The frequency of  collection is similar in other 
towns where organized waste collection exists. To 
this day, waste management infrastructure tends 
to be poorly funded, collection service unreliable 
and equipment inadequately maintained. 
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The	Indicator:	Percentage	of	Collected	Waste

���. With foreign donor support, new waste 
collection facilities were established in four major 
towns at the end of  the �990s. Figure �.�.� 

summarizes the situation in the four “project 
towns” (Luangprabang, Thakhek, Savannakhet 
and Pakse). The coverage has steadily increased 
since the completion of  the pilot phase in the 
�999 and the end of  the project in June, �00�.

Figure 2.6.1: Percent of Households Serviced during Pilot  
Phase and at End of Project

���. At present, there are only five landfills in 
the whole of  Lao PDR. Even these are inadequate 
and do not meet international environmental 
standards. Only Vientiane and Luangprabang have 
barely adequate separation of  hazardous waste 
from the rest. The landfill in Vientiane Capital was 

established in �998, with JICA’s assistance.  It is 
located �8 km from the center of  town and has 
an area of  �� ha.  It is projected to last for fifteen 
years, i.e. until �0��. The situation in the other 
four principal towns is summarized in Table �.�.�. 

..

Table 2.6.1: Landfills in the Four Secondary Towns

Luang Prabang   Thakhek Savannakhet Pakse
Date	started 2002 2000 2000 2000

Site	Area 15	ha 9	ha 13.5	ha 13.5ha

Disposal	Area 3.5	ha 2.2	ha 4	ha 2.2	ha

Source: MCTPC/UNDP/NORAD LAO/96/006: Solid Waste Management in Secondary Urban Centres of Lao PDR

��8. The operations of  landfills are subject to 
significant seasonal fluctuations with volumes and 
weight increasing substantially during the rainy 
season (July to October) when burning of  waste is 
difficult. The waste that is not taken to landfills is 

disposed of  by informal private sector operators. 
In a small number of  cases, the waste is sorted 
and some converted into fertilizer for agriculture 
or home gardens.  The remainder is either burnt 
or dumped in low-lying plots or water bodies.
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��9. The existence of  landfills in Vientiane and 
four secondary towns notwithstanding, collection 
in these towns is limited to accessible areas and 
profitable target groups such as markets and 
high-income households. The average collection 
rate in Lao PDR’s five largest urban areas in �00� 
was 45 percent. There was no waste collection 
to speak of  in other towns and this brought the 
overall total of  Lao urban households serviced to 
�0 per cent. (ADB, �000).

�40. While some information exists for Vientiane 
and the four “project towns”, data about the 
situation in the rest of  country (see Table �9 
below for other important towns in Lao PDR) are 
scant. Despite the progress that appears to have 
been made in actual waste collection in selected 
towns and partial reporting on that performance, 
the value of  the indicator cannot be established 
for the time being. In the circumstances, the true 
state has to be described as unknown.   

Suggested Rating:  Unknown
Justification: The pattern of  waste collection 
is largely unknown except for five major towns 
of  Lao PDR. This information is insufficient to 
characterize the overall state of  waste collection 
in the country.

6.3 Pressure
	
The	1st	Indicator:	Urban	Population

�4�. In �00� Lao PDR remained a predominantly 
rural country. About ��% of  the total population 
lived in urban areas. However, urban population 
has been growing rapidly, mainly as a result of  
migration to towns during in the past decade  
(see Table �.�.�). The growing population and 
urban lifestyles increase the volume of  waste.

Source:  ADB/MCTPC, 2003. Lao Urban Data Book, National Statistical Office. 1995 Census Village Data Aggregated to urban Area.

Table 2.6.2: Urban Areas and their Population – 1995-2003

Province Urban Area
Population

1995 2003

Vientiane Capital City �88,999 �00,804

Phongsaly Phongsaly 5,�45 5,�8�

Bolikhamxay Pakxanh ��,��5 �8,��0

Savanakhet Savannakhet ��,��0 ��,��4

Luangnamtha Luangnamtha ��,0�9 ��,�05

Oudomxay Xay �5,0�� ��,�89

Bokeo Houixai ��,0�0 ��,�5�

Luangprabang Luangprabang �8,4�� 40,�9�

Huaphan Xamneua ��,�9� �5,�9�

Xayabouly Xayabouly �0,0�� ��,���

Xiengkhouang Pek �0,950 �9,�4�

Vientiane Province Thoulakhom �0,58� �0,459

Khammouane Thakhek �0,�4� ��,�0�

Saravane Saravane ��,05� ��,�5�

Sekong Lamam �,�4� 9,���

Champasack Pakse 45,4�9 48,��8

Attapeu Xaysetha �0,�58 �0,809

Xaysomboun Xaysomboun �,�9� �,009
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 The	 2nd	 Indicator:	 Volume	 of	 Municipal	 Solid	
Waste

�4�. Solid waste management problem in general 
and hazardous waste in particular are growing 
day by day especially in urban areas of  country. 
The poor management of  wastes that includes 
collection, transportation and disposal has 
negative impacts in the environment of  localities 
as well as associated health risks.

Table 2.6.3: Amount of Municipal Waste in Lao PDR’s Five Main Cities - 1999

City No. of 
Inhabitants

Household 
waste  

(Tons/year)

 
Waste 

Generation 
per capita

(Kg/week)

 
Other waste*   
(Tons/year)

Vientiane �00,804  ��,000 4.48 �0,805

Luang Prabang 40,�9� 8,000 �.88 �,�00

Thakhek ��,�0� 5,400 �.84 �,�00

Savannakhet ��,��4 8,400 �.�� �,�00

Pakse 48,��8 5,�00 �.�� 9,000
  
Source: MCTPC/UNDP/NORAD Lao 96006, 2002. Solid Waste Management in Secondary Urban Centres of Lao PDR

�4�. The average production of  waste in urban 
centers in Lao PDR is 0.�5 kg per capita per 
day, consisting of  approximately �0% organic 
material, �0% plastic, �5% paper and �5% glass, 
cans and other metals (ADB, �000).  The quantity 
of  organic waste is relatively low due to the use of  
this waste as animal feed (STEA & NORAD/UNEP, 
�00�).  With average per capita production of  
waste changing slowly the population increases 
becomes the principal source of  additional 
pressure on municipal waste management.

Suggested Rating: Medium and 
Increasing
Justification : The relatively low degree of  
urbanization has so far spared Lao PDR the 
problem of  concentrated pressure exerted by 
growing volumes of  urban waste. Nevertheless, 
as migration into towns gathered speed in the 
last decade, the problem of  waste collection and 
disposal has become more acute.  

6.4 The Response  

�44. The Science Technology and Environment 
Agency (STEA) is responsible for waste 
management at the national level while the 
Ministry of  Communication, Transport, Post 
and Construction (MCTPC) is in charge of  urban 
waste management. Ministry of  Public Health 
(MoH) has special responsibility for hospital and 
health sector wastes and Ministry of  Industry 
and Handicraft (MIH) is responsible for the 
management of  industrial wastes.

Currently, there are no specific waste 
management regulations.  However, the basic 
body of  environmental law includes references to 
waste management.  This includes: 

• The National Constitution (�99�, Art. 
��):  All Lao citizens must protect the 
environment and natural resources:  
land, subterranean, forests, fauna, water 
resources and atmosphere.

• The Environmental Protection Law (�999, 
Chapter �, Art. �� Prevention Measures 
and Pollution Control.)  “All kinds of  
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 littering are forbidden.  It is required 
to allocate waste disposal sites, and 
to separate waste before its disposal. 
Technologies for waste treatment, 
recycling of  waste into production, and 
reuse must be supported. It is forbidden 
to import, transport, and move any kind 
of  hazardous waste through land, water 
and sky border of  the Lao PDR.”

• Decree on the Implementation of  the 
Environmental Protection Law (�00�, 
Chapter 4) Article �4:  Environmental 
Quality Standard and Article �5 and 
Pollution Control.

	
The	Indicator:	Expenditure	on	Waste	
Management

 
�4�. The operating cost of  waste collection is 
largely financed by the users, based on service 
fees the levels of  which in �999 and �004 are 
summarized in Table �.�.4. 

�4�. There was little formal waste collection 
service provided in secondary towns of  Lao 
PDR.  The MCTPC/UNDP/NORAD Solid Waste 
Management in Urban Centers project took on the 
task of  creating sanitary landfills and developing 
waste management infrastructure as well as 
supporting public awareness and training about 
recycling and composting.

Year Households Business Hotels, etc. Market Places Others

�999 �,000-5,000 >�0,000    �0,000- �00,000 �00,000-�M

�004 �,000-8,000 �0,000-�00,000 �00,000-500,000 500,000-800,000

Source: MCTPC/UNDP/NORAD Lao/96/006: Solid Waste Management in Secondary Urban Centres of  Lao PDR

Table 2.6.4:  Waste Collection Fees by Category (kip/month) – 1999 and 2004

�48. Beside a modest Government budget funding 
of  waste management a number of  foreign funded 
projects implemented during the last decade 
contained waste management components of  
varying sizes. The projects in Vientiane included:

• Rehabilitation of the Sihom Area:  A pilot 
project assisted by the United Nations 
Capital Development Fund (UNCDF) 
($�.0 million) and the United Nations 
Development Programme (UNDP) ($�.� 
million), included a small waste disposal 
component providing plastic bins on 
concrete pads (ADB, �000).

• Vientiane Integrated Urban Development 
Project:  An ADB supported program 
to upgrade Vientiane’s infrastructure, 
supported by a �0-year $9�.0 million 
loan.  The waste management component 
amounted to approximately $�5.0 million 
(ADB, �000)

5,000-�0,000

8,000-�0,000

• Improvement of the Solid Waste Management 
in Vientiane Urban Area:  A Japan 
International Cooperation Agency (JICA)-
assisted project to improve the dumping 
site for solid wastes at kilometer �8, 
northeast of  Vientiane with a budget of  
$5.� million (ADB, �000; Nanthanavone, 
�00�). 
 

• Secondary Towns Integrated Urban 
Development Project:  This $�5.0 million 
ADB loan project supported several types 
of  urban improvements in Luang Prabang, 
Pakse, Savannakhet, and Thakhet 
including an indirect support to solid 
waste management (ADB, �000). 

• Solid Waste Management in Urban Centers 
of Lao PDR : This project focused on solid 
waste management of  Vientiane Capital 

�49. The projects in secondary towns 



4�

and four secondary towns in Lao PDR 
during the years �99�-�00� with a budget 
of  $�9.9 million.  Activities included the 
purchase of  waste collection vehicles, the 
establishment of  landfills and training 
on waste management issues including 
composting and recycling.  The project 
was implemented through the Ministry 
of  Communications Transport, Post and 

Construction (MCTPC) and funded by a 
NORAD trust fund administered by the 
UNDP (MCTPC/UNDP/NORAD, �000; 
Keohanam, �00�; Thaiphachanh, �00�).

�50. Total funding available for waste 
management during the last ten years are 
summarized in Table �.�.5 below, with an 
uncomfortably large number of  gaps in the 
information available:

1997 2000 2001 2002 2003 2004-05
Government budget (STEA, 
MCTPC, MoH, MoI, SWMVT), 
operating and capital 
expenditure (million Kip)

��0.0 �00.0 �0.0 �8.0 �40.0 �,5�5.0

Foreign funded projects 

(million $) 5.� - �.� 4.5 �.5 -

�. UNDP Sihom (million $)
- 4.� - - - -

�. Vientiane Integrated (ADB) 
(million $)    - - 0.0� 0.005 0.�05 -

�. SWM for Vientiane Poor 
ADB/UNDP (million $) - - - - - �.0

Table 2.6.5: Expenditure on Solid Waste Management in Lao PDR, 1997-2004

Suggested: Average and Sporadic
Justification: The expenditure on municipal 
waste management increased significantly 
during the last decade, the bulk provided by 
international donors. Although significantly 
increased, the level of  investment is at best 
average, in relation to the past neglect of  waste 
management capacity. The funding largely 
depends on the generosity of  foreign donors  
and is not predictable.  

6.5 Conclusion

�5�. The quantity of  solid waste, especially in the 
rapidly growing towns of  Lao PDR continues to 
increase. In a small number of  cases, including 
the principal cities, the waste management 

Source: MCTPC/DHUP/SWM.VT, 2001. Investment planning for the year 2001-2004

capacity has more than kept up with the 
population increase but the same has not been 
the case in other urban areas. On the whole, 
the management of  solid wastes was poor in 
Lao PDR despite some improvements in landfill 
establishment in secondary towns between �000 
and �00�. A somewhat greater (but still very 
low) percentage of  urban waste is collected now 
than it was in the early �990s. The quality of  
the disposal continued to be inadequate. Waste 
disposal in smaller towns relied entirely on ad hoc 
and environmentally poor local solutions.

�5�. Until now, the Government has operated 
without a clear policy on waste management (and 
hazardous waste management) and without clear 
operational guidelines. STEA/SEM’s Action Plan 
for Hazardous Chemicals �005-�0�0 is described 
in Section � dealing with hazardous waste.
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7. Inadequate Hazardous Waste 
Management 
7.1 The Context 
�5�. With a greater integration of  Lao PDR 
into the global economy, the use of  hazardous 
substances in the country has increased. The 
largest category by volume is agricultural 
chemicals several of  which are toxic. There are 
other types of  hazardous wastes (see Table ��).  
Sanitary landfills exist only in Vientiane and 
four secondary towns (Luang Prabang, Thakek, 
Savannakhet and Pakse). In Vientiane, hazardous 
wastes are separated from the main disposal area 
inside the landfill perimeter. In Luang Prabang, 
a special fenced-off  area for hazardous waste 
disposal exists. Everywhere else, hazardous 
wastes are mixed with the non-hazardous waste.

Suggested Rating: 1 Star
Justification: Solid waste management has 
improved in the principal towns of  Lao PDR 
during the past decade but information is 
insufficient to assess the performance for 
the country as a whole. The low rating in part 
reflects the continued inability to generate 
sufficient data to make a balanced assessment 
possible.
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Table 2.7.1: The Principal Sources and Types of Hazardous Waste in Lao PDR

Sectors/ Exposure areas Type of waste

Agriculture: Planted areas, crop storage areas Herbicides, insecticides, rodenticides, used chemical 
containers

Households Used fluorescent tubes, some batteries, drugs, 
cosmetics, vehicle materials

Hospitals or Clinics: consulting rooms, 
operation Theaters, hospital wards, 
laboratories

Infected human tissues and organs, excreta, blood, 
sharp instruments, laboratory equipment and tissue 
cultures, drudges

Commercial establishments: Vehicle 
servicing, dry cleaning, electrical 
transformers

Oils, hydraulic fluids
Halogenated solvents
Polychlorinated biphenyls (PCBs)

Small-scale industry: Photo finishing, textile 
processing, printing, leather tanning

Solvents, acids, silver, cadmium, mineral acids, 
solvents, inks, dyes, chromium.

Source: MCTPC/UNDP/NORAD LAO/96/006: Solid Waste Management in Secondary Urban Centres of Lao PDR.

 
1997       2001 July 2005

Number of  UXO-related incidents 
and fatalities (average of  5 
preceding years) 

�9        5� ��

Cumulated area cleared of  UXO  (ha) �58.8�00   �,0��.�0�� �,�0�.�49�

Source: UXO Lao Annual Summary Report of UXO Accident
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�54. Relatively little is known in Lao PDR about 
hazardous substances (HS). An inventory of  
hazardous substances, monitoring of  trade, use 
and handling of  HS is a prerequisite of  a good 
safeguards policy and practice. Many of  the 
hazardous chemicals continue to be harmful a 
long time after their application. 

�55. Of  emerging concern in Lao PDR is lead 
production and rudimentary metal smelting, 
and releases of  mercury, cyanide, copper, 
cadmium and other heavy metals associated with 
mining activities. Surface water quality in areas 
downstream of  industrial and mining activities 
increasingly need to be monitored to avoid 
potential human impacts. 

�5�. There are special factors to consider also. 
One is the uncertain effect of  past releases of  
toxic substances. Significant quantities of  dioxin 
were released on the territory of  Lao PDR during 
the Indochina War. More than �00,000 gallons or 
�.8 million m� of  herbicides were sprayed within 
a six-month period in the mid-�9�0, some on 
Lao territory, producing dioxin as a by-product. 
(ERI/STEA, �004). Unfortunately, information 

it is reasonable to expect adverse public health 
impacts. Unfortunately, there are no reliable data in 
Lao PDR of  sickness or death episodes linked to the 
use of  agricultural or other hazardous chemicals.

The	Indicator:	Number	of	UXO-Related	
Accidents

 
�58. By contrast, relatively detailed data exist 
on UXO-related accidents and fatalities. Using 
these data as an indicator of  the seriousness of  
the hazardous substances problem in Lao PDR 
amounts to selecting a rather special form of  
hazard as a yardstick. However, the same indicator 
is a reasonable proxy for some other types of  
hazard such as past exposure to war-time chemical 
contamination.

�59. A total of  90 accidents involving �94 people 
were reported in �004 in the 9 provinces where UXO 
Lao (agency responsible for de-mining) operated. 
Sixty-six people were reported to have died and ��8 
people were injured. Males were involved in 85% of  
accidents and children in 5�.�% of  the accidents 
(UXO Lao Programme Progress Report, �004).  
The data are summarized in Table �.�.� below:

 
1997       2001 July 2005

Number of  UXO-related incidents 
and fatalities (average of  5 
preceding years) 

�9        5� ��

Cumulated area cleared of  UXO  (ha) �58.8�00   �,0��.�0�� �,�0�.�49�

Source: UXO Lao Annual Summary Report of UXO Accident

Table 2.7.1: UXO-Related Accidents and the Progress  
of UXO Clearance -  1997 to June 2005

Suggested Rating: Average and 
Deteriorating
Justification : Recent numbers of  UXO-related 
accidents were significantly above the levels of  
five to ten years ago. Anecdotal evidence suggests 
that high-risk behavior of  villagers involved 
in the scrap metal trade could be part of  the 
explanation. The “average” rating is based on a 
comparison with other countries experiencing 
similar problems (e.g. Viet Nam or Cambodia) 

 

is limited on the extent of  dioxin contamination 
that remains today in the country. The second 
special consideration is the extent of  unexploded 
ordinance, a special type of  hazard, looked at in 
more detailed below.

7.2 The State

�5�. There is very little separation of  hazardous 
waste from other solid waste in Lao PDR as 
pointed out previously. In these circumstances 
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7.3 The Pressure
��0. Herbicides and pesticides are used only in 
moderate amounts in Lao PDR (compared, for 
instance, with the Thai total of  �5 million tons 
imported in �00� or about 0.5 kg per capita p.a.) 
mostly as a result of  low per-capita income and 
predominance of  traditional agricultural practices 
in rural areas. Customs data (Table �.�.� 
below) show a decreasing trend in the import of  
hazardous substances during the past decade. 
However it is believed that some pesticides 
banned in other countries are still being imported 
into Lao PDR without accurate information about 
which ones and in what quantities. In addition 
the sharp decline in the import of  hazardous 
substances between �99� and �99� has demands 
explanation.  
 
���. The past relative neglect of  hazardous 
substances management at a policy level was 
mentioned earlier in connection with solid 
waste management. This situation is beginning 
to change: The National Hazardous Chemicals 
Strategy up to �0�0 and Action Plan for the years 
�00�-�0�0 is being submitted to the GOL for 
approval by the end of  �005.  It spells out the 
actions and measures to be taken to improve the 
management of  hazardous substances in Lao 
PDR. A pilot Inventory of  hazardous substances in 
Lao PDR was implemented in �004 by STEA.

	
The	Indicator:	Volume	of	Imported	Toxic	
Substances	–	1991-2003

���. Lao PDR’s ratification of  the Stockholm 
Convention and increased attention to one 
category of  hazardous substances, i.e. persistent 
organic pollutants (POPs) such as dioxins, furans, 
and polychlorinated biphenyls (PCBs), has 
given impetus to hazardous waste management 
as a whole. In May �00�, STEA established a 
POPs Committee with representatives from 
line ministries (Department of  Agriculture, 
Department of  Industry and Handicraft, 
Department of  Food & Drugs, Department of  
Health etc.). Furthermore, STEA’s Environmental 
Research Institute (ERI) is the national focal 
point for a POPs enabling activities project, 
implemented through UNIDO, and with financial 
support from GEF (Global Environment 
Facility). The aim of  the project is to strengthen 
national capacity and enhance knowledge 
and understanding amongst decision-makers, 
managers, the industry, NGOs and the public at 
large on POPs and to develop and formulate a 
National Implementation Programme (NIP).  

Table 2.7.2: Volume of Imported Hazardous Substances – 1991-2004

1991-1992 1993 1997 1998 2004
Customs value of  imported 
hazardous substances (tons)

�0�.0 ��.� 4.8 �.� �.0

Source: MAF/DOP, 1998. MOH/MAI, 2005                                                 

Suggested: Low and Decreasing
Justification: The usage of  herbicides and 
pesticides in Lao PDR is still at a moderate 
level compared to the neighbouring countries. 
The “average” (rather than “low”) rating is 
chosen despite the modest levels of  hazardous 
substances’ use because of  insufficient control 
over the types of  hazardous substances used 
and insufficient public awareness of  the risks 
involved. 
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7.4 The Response
	
The	Indicator:	Area	Cleared	of	UXO’s	–		
1997-2004

���. In the area of  UXO clearance, the United 
Nations Country Team (UNCT) continued to 
provide support to the national Unexploded 
Ordnance Program (“UXO Lao”). Eighteen 
international donors continued to provide cash 
and in-kind contributions, with the UXO Lao 
Trust Fund raising close to � million dollars for 
activities in �000. In the same year, �5�.� ha of  

agricultural and other land were cleared in nine 
provinces, and 80,�40 items of  UXO (bombs, 
mines and other UXO) were destroyed. In �00�, 
84�.5 ha were cleared by UXO Lao and a total 
of  98,9�� UXOs (bombs, mines and other UXO) 
were destroyed (UXO Lao Progress Annual 
Summary Report). The progress of  work over 
time is summarized in Table �.�.� below. Despite 
these efforts, the task is far from finished. UXO 
is found in �5 out of  �8 provinces and 9� of  
��4 districts in Lao PDR, based on a survey in 
�99�-9�. In the last seven years a total of  �,500 
hectares has been cleared. 

1997 2001 July 2005

Area cleared of  UXO at the end 
of  year (hectares)

�58.8 8��.9 �,0�9.9

Source:  UXO Lao Progress Annual Summary Report

Table 2.7.3: Cumulated Area Cleared of UXO’s – 1997-2004

��4. The mandate of  UXO Lao will be modified 
to reflect its new responsibilities as strictly a 
UXO/mine clearance operator. In �004, summary 
achievements of  UXO-Lao made the following 
achievements against annual target: Community 
awareness (CA) teams visited 495 villages 
reaching ��5,�4� people, �00.8% of  the UXO 
annual target. Roving clearance teams visited 
�,5�0 villages (�4�.�% of  the annual target) and 
destroyed a total of  50,�0� items of  UXO (�54 
big bombs, ��,�0� bombies, ��� landmines and 
��,�4� other items of  UXO). 

��5. UXO Lao’s National Steering Committee 
initiated a strategic planning process, involving 
consultations with representatives of  line 
ministries concerned, UN and donors. The 
process is to outline the Government’s approach 
to UXO/mine problem up to the end of  year 
�0��, targeting the nine most affected provinces 
of  Savannakhet, Xiengkhouang, Saravan, 
Khammouane, Sekong, Champasack, Houaphan, 
Attapeu and Luangprabang.

���. Among the priorities of  the National 
Poverty Eradication Programme (NPEP) is to 
enable “people from the most highly impacted 
communities to live free from the impacts 
of  landmines and UXO”. Those impacts will 
be reduced by a combination of  clearance 

operations, of  Mine/UXO Risk Education activities, 
assistance to survivors of  mine/UXO accidents 
and marking off  of  lower-priority areas for later 
clearance.  

Suggested: Low and Consistent
Justification: Thirty years after the end of  
hostilities in Indochina the problem of  UXO is 
far from solved despite steady efforts of  the Lao 
authorities to deal with the problem. The UXO 
is admittedly an imperfect proxy for the wider 
problem of  hazardous substances but in either 
case there is considerable room for improved 
performance.

 
7.5 Conclusion

���. Management of  hazardous substances in 
Lao PDR remained weak despite some progress in 
special segments of  the activities, i.e. management 
of  unexploded ordinance. For the most part, 
hazardous waste continued not to be separated 
from other types of  solid waste let alone being 
treated and disposed of  appropriately. The 
relatively small and possibly declining per capita 
volume of  hazardous substances has masked 
the problem of  insufficient knowledge about the 
pattern of  past and current use, and poor control 
over imports of  substances banned elsewhere.
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Suggested Rating:  1 Star
Justification : Recent surge in activities relating 
to hazardous substances management comes 
too late to affect the assessment of  performance 
that always relates to the past, not the possibility 
of  future improvements. Past performance 
contained creditable elements, for instance the 
steady pace of  UXO-related operations, but very 
little was done to manage the more common 
types of  hazardous substances. 
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8. Climate Change 
8.1 The Context
��8. The Lao PDR is a signatory of  the UNFCCC 
and a party to the discussion about the sources 
of  GHG emissions and impacts of  global 
warming.

8.2 The State
��9. The status of  climate change is determined 
by factors that are overwhelmingly outside the 
control of  Lao or GMS authorities. In principle, 
a single report on climate changes is prepared 
for the whole world by the likes of  IPCC 
(Intergovernmental Panel on Climate Change). 
For that reason, this EPA report does not attempt 
to formulate a separate state indicator at a 
national level.

8.3 The Pressure
	
The	Indicator:	Volume	of	GHG	Emissions	-	
1990

��0. A greenhouse gas (GHG) survey conducted 
by STEA in �998, established the baseline of  
carbon dioxide (CO�), methane (CH4), carbon 
monoxide (CO), nitrous oxide (N�O) and nitrogen 
oxides (NOx) emissions and GHG sinks under 
the following categories: Fossil fuel combustion, 
traditional biomass burned for energy, rice 
cultivation, enteric fermentation and manure 
management, changes in the stock of  forest 
and other woody biomass, forest and grassland 
conversion, landfills and waste water.

���. The results (see Table �.8.�) show that Lao 
PDR was a net CO� sequester. Biomass burning 
dominated the CO� emissions. CH4 emissions are 
largest in the agriculture sector followed by the 
forestry sector. The agriculture sector accounted 
for about 8� percent of  the country’s methane 
emissions in the late �990s, with rice cultivation 
accounting for 50 percent of  the total.
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Table 2.8.1: Lao PDR 1990 Greenhouse Gas Inventory Results

���. No previous or subsequent survey of  GHG 
emissions has been conducted and no trend in 
the emissions can therefore be established for the 
time being. The indicator identified has a limited 
value but has the merit of  bringing together, in 
a single fact sheet, all that we know about GHG 
emissions in Lao PDR today.

���. The emission inventory of  GHG was 
developed for four of  the six sectors mentioned 
in the IPCC guidelines namely energy, land use 
change and forestry, agriculture and waste. The 
emissions are estimated for CO� (carbon dioxide), 
CH4 (methane), CO (carbon monoxide), N�0 
(nitrous oxide), and NOx (oxides of  nitrogen) for 
the year �990.

��4. Table �.8.� indicates that in �990, CO� 
emissions associated with burning of  wood and 
biomass dominated the picture of  overall emissions. 
These were only in small part offset by carbon 
sequestration by the growing forest biomass. As 
elsewhere in the rice-growing South-East Asia, the 
irrigated paddy sub-sector generated methane 
emissions.
 

8.4 The Response

��5. Industrial and other developments over the 
last century have led to a significant increase in 
emissions of  carbon dioxide, methane and other 
carbon based gases. This harmful trend has largely 

Source: Lao PDR First National Report to the UNFCC Convention, October 2000 and STEA, 1998. GHG Inventory for Lao PDR

Energy Sector CO2 CH4 CO N2O NOx

�. Fossil fuel consumption 4�4.90 = = = =

�. Traditional biomass 
burned for energy

= ��.�5 �5�.9� 0.�� 4. �8

Agriculture CO2 CH4 CO N2O NOx

�. Enteric fermentation = 9�.9� = = =

�. Manure management = �4.�8 = = =

�. Rice cultivation = �58.9� = = =

Forestry CO2 CH4 CO N2O NOx

�. Change in forest and 
woody biomass

-���,��4.00 = = = =

�. Forest conversion: 
Aboveground CO� released 
from on-site burning

�,�5�.�� = = = =

�. Forest conversion: 
Aboveground CO� released 
from off-site burning 

��8.�� �9.50 �5�.80 0.�0 �.�0

4. Aboveground CO� 
release from decay 

9,�4�.84 = = = =

Forestry and Land  
Use Change

CO2 CH4 CO N2O NOx

�. Landfills = ��.�0 = = =

�. Waste water = 0.�� = = =

Total (see note below) -104,570 334 416 0 11
Note: These totals may not agree with the First National Report
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8.5 Conclusion
��8. Lao PDR is a minor “player” in the global 
climate change development. Nonetheless its 
net contributions to GHG emissions were not 
negligible in recent years, mainly on account of  
widespread practice of  slash-and-burn farming 
and a widespread use of  fuel wood. The responses 
of  the Government rightly targeted the principal 
sources of  emissions (slash-and-burn).

Suggested Rating:   1 Star
Justification : Lao PDR does not contribute 
significantly to the overall quantity of  
greenhouse gas emissions even though it is 
a net GHG emitter. Thus, its ratification of  
the UNFCCC in January �995 was primarily 
symbolic and had political value. The low  
ranking is justified by the absence of  any update 
on the work done � years ago that established a 
�990 benchmark that is now �5 years old. 

 been traced to the use of  fossil fuels, decomposing 
organic matter and the continued destruction of  
forests. The rise in emissions of  these GHG results 
in a gradual increase in global temperatures, 
leading to changes in the environment including 
increased desertification and rising sea levels 
across the globe. 

���. In �99�, the Rio Earth Summit began to 
address the issue of  global climate change. 
The UNFCCC was drafted, and many countries 
pledged to act against the possible future threat 
by decreasing GHG emissions. This pledge was 
reiterated at the Kyoto conference.

	
The	Indicator:	Expenditure	on	Reducing	the	
Amount	of	Slash-and-Burn	Farming	–	2001-
2005

���. The principal means of  meeting the spirit of  
its obligations under UNFCCC for the Government 
of  Lao PDR are its policies and measures aiming 
to reduce the extent of  slash and burn farming, 
the single most important source of  GHG 
emissions in Lao PDR. Indeed the expenditure by 
the Government on various measures that pursue 
this objective is believed to be a suitable indicator 
of  response. The values of  this indicator are given 
in Table �.8.� below:

2001 2003 2005
Government budget on sedentarization and other relevant  program ��,000 ��,9�5 ��,9��

Source : MAF, Shifting Cultivation and Implementation Planning (2001-2005)

Table 2.8.2: Expenditure on Reducing the Extent of Slash-and-Burn  
Farming –2001 to 2005 (million kip)
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3.1 Introduction
��9. Last two years was another period of  GDP 
growth in Lao PDR (see Table �.�). Both GDP 
and collection of  revenue continued to improve 
and an increased share of  annual budget was 
transferred to provinces in principle improving 
the Government’s capacity to assume additional 
financial responsibilities related to environmental 
management. This fact notwithstanding, the bulk 
of  environmental expenditure continues to be 

3 ENVIRONMENT AND  
ECONOMIC DEVELOPMENT:  

CROSSCUTTING ISSUES IN EPA

Table 3.1: GDP Growth and its Composition – 1990-2005

financed by international donors and therefore 
–unlike in Thailand or Yunnan Province of  PRC, 
for instance-- the observed environmental 
outcomes and performance of  Lao Government 
during the last ten years or so was affected to a 
significant degree also by the volume, structure 
and management of  foreign assistance reaching 
Lao PDR. 

Composition of 
GDP by sector

Year
1990 1995 1996 1997 1998 1999 2000 2005

GDP	at	constant	prices GDP% 231.0 262.1 109.2 130.6 248.2 566.92 698.18 -

Agriculture GDP	% 60.7 54.3 52.2 52.2 51.8 52.2 51.8 46.4

Industry GDP	% 14.4 18.8 20.6 20.8 21.9 22.0 22.6 23.6

Services GDP	% 24.1 24.5 24.8 25.0 25.3 25.2 25.0 30.1

Source: SPC/NSC, 2005. Basic Statistics Data

�80. Several macroeconomic trends and 
structural features of  the Lao economy influenced 
the environmental performance during the last 
decade. First, the last decade saw continued 
expansion of  commercial agricultural production 

LAO PDR 
NATIONAL ENVIRONMENTAL 
PERFORMANCE  ASSESSMENT 

(EPA) REPORT

that was extended to about �50,000 ha last year. 
This growth was well within the limits of  Lao PDR 
land and water resources and did not appear to  
have had adverse environmental impacts associated 
with shifting cultivation described in Part II.
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181. The role of  biodiversity and natural 
resources in Lao PDR’s economy, especially their 
contribution to government revenue and export 
earnings, continued to be greater than in other 
GMS countries. (NBSAP, 2004). Conservation of  
these resources is therefore viewed with greater 
seriousness in Lao PDR even when it coexists with 
the development of  new sectors of  the economy.

182. The Government policy has long favored 
industrialization. The number of  industrial 
establishments, though remaining modest by 
subregional standards, increased from 15,931 
in 1997 to 29,200 in 2004. The growth of  
small and medium scale facilities has increased 
the environmental monitoring duties of  the 
Government. The ability of  the Government 
to enforce environmental safeguards in these 
enterprises remains in doubt.

183. Indicative of  the Government’s concern 
with deforestation, solar energy made a modest 
entry into Lao PDR during the last decade and 
nearly 5,000 remote rural households (out of  
the total of  almost 800,000 in Lao PDR) are now 
served by solar energy. This does not mean that 
the environmental concerns related to energy 
generation and supply has shifted away from 
hydroelectricity. Its vital role in Lao economy and 
the importance of  its environmental dimension 
remain uncontested.

184. The improved provision of  clean water to 
both urban and rural population was described in 
Part II and this was closely matched by a gradual 
increase in the number of  sanitary and health 
stations in the country. 

185. Sustainable natural resource management 
and environmental protection have featured as 
State priority for at least a decade. In the last 
five years, in addition, they were more closely 
linked to efforts to reduce poverty. Programs such 
as community forest management attempted 
simultaneously to improve the environmental 
conditions and the wellbeing of  the local 
populations.

186. In managing renewable resources, several 
directions emerged during the reviewed period. 
In the case of  inland fisheries, the trend was 
towards making a better use of  available technical 
know-how including pond management and 

development of  fish feeds. Emphasis was also 
on strengthening integrated and participatory 
extension systems including adaptive research, 
rehabilitation and establishment of  fisheries 
research centers, development of  improved 
varieties of  inland fish and fish fry production on 
a communal basis.

187. In forest resource management, the policy 
emphasis shifted from meeting industrial 
demand to safeguarding supplies into the future. 
Participatory tree planting was promoted to 
strengthen the wood supply base, building on a 
relatively long experience in Lao PDR plantation 
management and promotion.

188. In the case of  land resources, the main 
thrust was toward further development of  land 
resources database and mapping. The objective 
was to consolidate all natural resource planning 
and management functions at the national level 
and strengthen natural resources management 
systems at the provincial and village/community 
levels. The former was substantively achieved, 
the latter remains very much “work in progress”. 
Beginnings were made on the preparation of  agro-
zoning classification maps.

189. Progress was made in the development of  
provincial and district land allocation capacity 
within area-based development programs 
(including NPAs). Participatory land-use planning 
procedures and capabilities also gained in 
importance. Integrated watershed management 
plans were completed for 8 priority northern 
watersheds.  

3.2 Integration of Environmental Concerns 
into Economic Decision Making 

190. The policies favoring sustainable resource 
management in Lao PDR go back to at least 
the first National Forestry Conference in 1989 
that defined the steps needed to conserve and 
extend forest cover. The 1990s was a period of  
substantial legislative activity relating to the 
management of  natural resources as well as 
environmental oversight of  industrial and mining 
operations. As Part II illustrates, the results of  
these efforts have been mixed.

191. The establishment, in 1993, of  the Science, 
Technology and Environment Agency (STEA), 



51

and the approval of  the National Environmental 
Action Plan in 1994 were important landmarks. 
Others were the enactment of  the Environmental 
Protection Law in 1999, and formulation (in 
2002) of  the National Forestry Strategy 2020, 
Sustainable Forestry and Rural Development 
Program, the National Environment Strategy and 
the National Biodiversity Action Plan 2004.

192. A more complete listing of  the principal 
policy documents is given in Table 30 below. 
The scale of  policy and strategy development is 
striking and some of  the consequences of  the 
furious pace of  policy development are looked at 
further below.

First National Environmental Action Plan (1994) STEA

Draft National Resettlement Policy for Major Projects (1997) CPI, STEA

Draft Public Involvement Guidelines CPI, STEA

Sector Strategy & Guideline National Framework - Rural Water Supply & 
Environmental Health Sector

MPH

Water Sector Strategy and Action Plan 1999-2004 WRCC/PMO

Strategic Vision for the Agriculture Sector until 2010 DoF/MAF

Forest Vision for 2020 DoF/MAF

Hydropower Development Strategy DoE/MIH

5th National Socio-Economic Development Plan (2001) CPI

Agriculture Master Plan DoA/MAF

Power Sector Environment Policy DoE/MIH

Social Impact Statement for Electricity Projects DoE/MIH

Agriculture and Forestry Sector Development Plan MAF

Draft National Environmental Quality Monitoring Program (NEQMP) 2003-2010. 
Final Consultation Workshop, Vientiane, March 24, 2003.

ERI/STEA

Draft Policy on Resettlement STEA

National Biodiversity Strategy and Action Plan, years 2010 and 2020. June 2004. DoE/STEA

National Strategy on Environment Education and Awareness to the years 2020 
and Action Plan for the years 2006-2010. June 2004

STEA

National Environmental Strategy years 2010-2020, August 27, 2004 STEA

National Growth and Poverty Eradication Strategy (NGPES) September, 2003 MFA

National Agency

193. The principal laws relating to the 
environmental management and allocation of  
institutional responsibility are summarized 
in Table 3.3 below.  Among other things the 
table illustrates the large number of  principal 

Table 3.2:  Key Environment Policy and Strategic  
Documents in Lao PDR since 1994

Government stakeholders that, as a minimum, 
has called for coordination of  efforts, always 
a difficult element in policy formulation and 
implementation and a critical factor affecting 
performance. 

Title
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Forestry Law 
(1996)

Ministry of  
Agriculture and 
Forestry

Principles, regulations and 
standards for the use of  forest 
lands and resources
Promotes the conservation and 
rehabilitation of  forest resources

Defines roles and authorities 
of  forest management and 
inspection organizations.

GoL is responsible for administration and 
allocation of  natural forests and forest lands. 
Approval from authorized agency is required for 
individuals and organizations to possess and 
use natural forests

Individuals and organizations have obligation 
to preserve forest resources including water 
sources, marine animals and wildlife

Water and Water 
Resource Law

(1996)

WRCC, MAF 

Management, exploitation, 
development, and use of  water 
and water resources with the 
aim to protect and sustain them.

MAF is responsible for the survey and inventory 
of  water resources

Scale of  water use is classified into small, 
medium and large. Permit is required for 
medium and large scale.

Land Law 
(1997)

 MAF, MIH, 
MCTPC, MIC, 
MND, MoInt, MF 

Rules on management, 
protection and use of  land.

All individuals and organizations have obligation 
to protect the land to ensure that there is no 
soil erosion, soil degradation and negative 
impact on the natural or social environment

Mining Law 
(1997)

MIH/DGM

Mining and processing of  
minerals for local consumption 
and export

Licensees have obligations to preserve and 
restore the land utilized during mining and to 
rehabilitate the land after mine closure and to 
guarantee that the project shall have no serious 
negative impacts.

Environmental 
Protection Law 
(1999)

STEA/DoE

Principles, rules and measures 
to manage, monitor, restore and 
protect the environment, natural 
resources and biodiversity 

Ensure the sustainable socio-
economic development.

All persons and organizations residing in 
Lao PDR have an obligation to protect the 
environment. STEA is responsible for overall 
environmental oversight and coordination

Each sector responsible for development 
projects shall issue its own regulations for EIA, 
based on general EIA regulation issued by STEA

Industrial Law 
(1999)

MIH/DOI

Establishment and management 
of  business in industry and 
handicraft sector

All businesses shall ensure the protection of  the 
environment in accordance with EPL.

Wastes shall be treated in accordance with the 
relevant MIH waste discharge regulations

Electricity Law 
(1997)

MIH/ED

Standards of  electricity 
administration, production, 
transmission, distribution,  
management of  electricity 
exports arid imports

Operation of  electricity production shall begin 
with a survey and project output and shall 
include the construction and expansion of  the 
facilities, which ensure that such economic 
enterprise does not damage the environment, 
ecological system, living conditions, and natural 
habitat of  wildlife:

Table 3.3: Environment-Related Laws of Lao PDR

Legislation 
and key 
ministry 

responsible
Scope Key Contents
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Agriculture Law 
(1998)

MAF/DoA/
NAFRI/ NAFES

Principles, rules and measures 
for implementing and managing 
of  agricultural production, to 
conserve agriculture to ensure 
that agriculture commodity 
production has no adverse 
environmental impact 

Urban Planning 
Law (1999) 

MCTPC/DoU

Principles, regulations and 
actions regarding management, 
land use, and building 
construction at the national 
and local levels. To ensure 
conformity of  actions with 
the government policies and 
regulations.

MCTPC, in collaboration with concerned field 
offices and local authorities, is responsible for 
the investigation, design and submission of  
the plans to the government for consideration 
and in some cases to the National Assembly for 
approval.

Road Law 
(1999)

MCTPC/DoT

Principles, rules and measures 
for managing, using, planning, 
surveying, and construction of  
roads. Road safety, including 
environmental protection. 
Objective of  ensuring 
sustainability of  seasonal traffic.

The Law promotes investment in road 
construction and repair and provides for favored 
tax treatment of  investors under linked to the 
Investment Promotion Law 

Hygiene, 
Prevention 
and Health 
Promotion Law 
(2001)

MPH

Principles, rules and measures 
related to public hygiene and 
health promotion 

Every Lao citizen, irrespective of  ethnicity, sex, 
age and socio-economic status, or religious 
beliefs has the right to obtain health care, 
participate in the practices of  hygiene, disease 
prevention and health promotion

3.3 Policy and Institutional Integration

194. The degree to which the institutional 
and legislative changes sketched above (and 
others) contributed to greater integration of  
environmental concerns into economic and 
political decision making in Lao PDR is not easy 
to generalize about. In some cases, namely 
in linking rural development with forestry, 
the interdependence of  the management of  
renewable resources and improved livelihoods was 
clearly acknowledged. Elsewhere (e.g. industrial 

development policies), that linkage has not yet 
been made. Environmental considerations do 
feature in the influential (2003) National Growth 
and Poverty Eradication Strategy (NGPES). 

195. Environmental legislation evolved quickly 
in Lao PDR and inconsistencies have surfaced 
in different legislative documents as a result of  
different ministries leading the development of  
sectoral legislation with insufficient inter-agency 
coordination in some cases. The principal faults 
are not very different from those found in some 

Legislation 
and key 
ministry 

responsible
Scope Key Contents
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other countries: conflicting provisions, overlapping 
mandates given to different ministries, and lack 
of  implementing regulations and supporting 
environmental standards. The reconciliation 
efforts of  the Government started too late to 
meaningfully affect the performance during the 
last decade.

196. The idea of  vulnerability and “coping” began 
to feature in existing policies and was recognized 
to be related to environmental variables and 
community organization beside the more common 
links made to widening of  skills, improved 
provision of  health services at the local level etc. 
Vulnerability assessments emerged as a tool of  
integrated local decision-making that is guided by 
economic, social, cultural and also environmental 
concerns. Vulnerability in Lao PDR continues 
to be related to food insecurity. The ‘food for 
work’ assistance of  the World Food Program 
(WFP) continues to be important in Lao PDR. Its 
complementarity with Lao PDR’s environmental 
objectives, often mentioned, has not been well 
documented.

197. An important measure of  integration was 
achieved in the course of  the preparation of  
the NGPES. A Steering Committee was created 
in 2003 composed of  all key ministries and 
agencies, including CPC, MOF, MOE, BOL, MOH, 
MOAF, MCTPC, STEA, National Statistical Centre, 
the Ethnic Minority Committee of  the National 
Assembly and three mass organizations. STEA 
together with other agencies (e.g. MIH, MOC, 
MOLSW, DPA) played a part in the formulation 
of  approaches to cross-cutting and/or thematic 
issues. The Steering Committee model remains of  
relevance to dealing with environmental concerns.  
 
3.4 Environmental Expenditure and 
Financing 

198. Environment expenditure is here defined as 
the expenditure undertaken by public institutions 
for the purpose of  prevention, reduction, and 
elimination of  environmental degradation and 
pollution, as well as natural resource management 
activities other than resource utilization or 
production.

199. Government expenditure in Lao PDR is 
normally categorized into: (i) wages and salaries; 
(ii) operations and maintenance; (iii) subsidies 
and transfers; (iv) capital expenditure; and (v) 
miscellaneous and contingencies, and aggregated 
at the ministerial or agency-level.

200. Expenditures on environment are not 
listed separately and here they have therefore 
been estimated from the budget FY 01/02. The 
resulting pattern of  environmental expenditure is 
presented in Table 3.4 below:
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Table 3.4: Public Expenditure by Sector (US$)

201. The data indicate that the overall budget 
allocation for environment remains extremely 
low. The expenditure of  0.6% of  the total public 
expenditure is almost half  of  what some of  the 
neighboring countries like Viet Nam (0.8-1%) 
and Thailand (1.2-1.4%) spend on environmental 
protection. The gap between the objectives of  
policy and the Government’s ability to reach 
them unassisted therefore remains large. Donor 
assistance has bridged some of  the financing gap 
and contributed to a creditable environmental 
performance of  the country during the last 
decade or so.

 

Estimated 
Environmental 

Expenditure
 FY 01/02

Ministry/
Agency

Budget
2FY 01/02

Units and Key 
Environmental 

Function

 Environmental 
Expenditure  

for each  
Ministry / Office

STEA
105,576

(3FY03/04)
STEA (DOE and ERI) 

(Environmental Protection)
37,315

(FY03/04)
35.3%

MAF 8,200,000

DFRC (DOF), FRC (NAFRI), 
and part of  NAFES 

(Forestry, Protected Area 
and Land Management)

1,246,909 15.2%

MIH 1,600,000

Environment Division (DOE 
and DOI) (Environment 
Protection in Industrial 

and Power Development)

69,514 4.3%

MCTPC 27,600,000

ESD (DOR and UDD 
(DHUP) (Environmental 
Protection in Transport 

and Urban Development)

279,794 1.0%

MOH 8,600,000
DOHDP and NEW 

(Environmental Health and 
Water and Sanitation)

362,316 4.2%

Total 46,105,576 Total 1,995,848 4.3%

Percent of Total 
Expenditure

14.6%
Percent of Total 

Expenditure
0.6%

Note: Total public expenditure in FY 01/02 was 316,070,000 
2 Exchange rate (FY01/02): 1 US dollar = 10,860 Kip. 3 Exchange rate (FY03/04): 1 US dollar = 10,370 Kip.

Source: Staff estimation based on information from STEA and Public Expenditure Review (PER), 2002

3.5 Implementation Issues

202. A number of  measures were taken during 
the last decade or so to translate the intent of  
overall policies (to counter natural resources 
degradation and mitigate adverse environmental 
impacts) in Lao PDR into reality. Among them 
was the enactment of  the environmental impact 
assessment legislation and regulation of  wildlife 
trade in endangered species. In order to improve 
implementation, certain environmental functions 
of  the Environmental Impact Assessment (EIA) 
were decentralized to provinces and a third-party 
monitoring protocol was established to report on 
environmental impacts of  development projects. 
Other mechanisms included the creation of  
specialized agency (e.g. the agency to protect 



56

and manage the Nakai Nam Theun Watershed) 
and a series of  steps to improve water and air 
quality monitoring. The government continued to 
promote sustainable management of  its natural 
resource base, and promulgated a number of  
laws and associated implementing decrees. 
Area-based development gained in importance. 
The Ministry of  Agriculture and Forestry began 
applying the Integrated Watershed Management 
(IWM) approach in 1999 to pursue the goal of  
sustainable management of  natural resources. 
That required a major shift of  attention to the 
planning process and its nature. In Lao PDR, 
this takes place at the provincial level, where 
ranking of  sub-watersheds and strategic options 
for a given large watershed is identified, and 
the district level where watershed zoning, more 
specific development interventions, buffer zone 
and conservation areas are discussed and agreed 
upon by district sub-sectors. Sub-sector plans 
are then based on the agreed direction given by 
the IWM Plan. No more than modest beginnings, 
however, were made in implementing the IWM 
process.

203. Despite the sound direction of  the above 
and other initiatives, Part II suggested that 
their impact has often been less than expected. 
Many performance indicators continue to be 
mixed or show no clear direction. Where this is 
so (e.g. in continued forest cover loss, or waste 
management) the principal reason was probably 
the “thinness” of  the budgetary and technical 
support given to the principal countervailing 
measures, some existing mainly on paper. The 
gap between the large, donor-driven, legislative 
and institutional agenda, and the financial 
resources made available to implement it grew 
even wider in recent years. To say that existence 
of  implementation capacity commensurate with 
the policy ambitions is a precondition of  good 
performance is not very original but it bears 
repeating.

204. Elsewhere (especially in relation to forest 
use) the outcomes may have been affected by the 
high enforcement cost in a sparsely populated 
country. Weak implementing regulations and 
supporting environmental standards was the 
reason in other cases.

3.6 Institutions and Instruments

 3.6.1 Regulatory and Economic 
Instruments 

205. The heart of  the environmental regulatory 
structure in Lao PDR is the 1999 Law on 
Environmental Protection and STEA 1999 
Regulation on Environmental Assessment (EA). 
The Regulation establishes uniform environmental 
assessment requirements and procedures for all 
development projects in the Lao PDR. Substantial 
work was accomplished during the last three five 
years in converting the Regulation into operational 
guidelines but the meaningful EIA work in Lao PDR 
did not start until the very end of  the reviewed 
period. 

206. The regulatory structure is supported by 
a system of  environmental quality standards. 
Most standards were formulated in the 1990s 
but significant gaps in the coverage exist. The 
practical importance of  the standards in day-
to-day activities of  the environmental regulators 
remained low, however. No significant discussion 
has taken place so far in Lao PDR about the 
balance of  policy instruments best suited to 
reach environmental objectives. In general, the 
preference and instinct has been for command 
and control but the importance of  economic and 
related (e.g. tenurial) incentives in managing 
natural resources is now appreciated. The land 
allocation program discussed in Part II is an 
example of  that appreciation. Provision of  certain 
goods and services (e.g. waste disposal or water) 
contained an important element of  cost recovery.

 

 3.6.2 Enforcement

207. Enforcement in general is difficult in Lao 
PDR. Its cost is high not only because some of  the 
principal environmental concerns (such as shifting 
cultivation) are inherently difficult to control 
in a sparsely populated and topographically 
demanding country such as Lao PDR. It is made 
higher also by the need for sensitive handling of  
problems that have an ethnic dimension. Among 
other obstacles to efficient enforcement are the 
elements of  inconsistency in regulatory provisions 
mentioned earlier on as well the more traditional 
problem of  insufficient funding. 
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208. In enforcing its EIA regulations, STEA 
has adopted by now a standard approach: In 
consultation with other agencies, it reviews the 
IEE (Initial Environmental Examination) and 
determines whether to issue an environmental 

compliance certificate, or to require an EIA. STEA 
is responsible for reviewing and approving EIA 
reports, and coordinates the review with relevant 
line ministries and other government agencies. 
The number of  IEE and EIA reviewed by STEA is 
given in Table 33 below.

 

No. Names of projects and factories Certificates for Year

1 115 Kv transmission Line from Thakhek 
to Sepon Gold mine

Approval of  Initial Environmental 
Examination (IEE) report

2004

2 115 Kv transmission Line from Pakse to 
district

Approval of  Initial Environmental 
Examination (IEE) report

2004

3 R3 Road construction project Approval  
of  Environmental Impact

Assessment (EIA) report 2004

4 Xekaman 3 hydropower project Approval of  Initial Environmental 
Examination (IEE) report

2004

5 Copper mining project in Luangnamtha 
province

Approval of  Initial Environmental 
Examination (IEE) report

2004

6 ADB 10 Road Construction project Approval of  Initial Environmental 
Examination (IEE) report

2004

7 Saikhong concrete company Approval of  Initial Environmental 
Examination (IEE) report

2004

8 First Pacific mining project Approval of  Initial Environmental 
Examination (IEE) report

2004

9 Sepon Copper mining project Approval of  Environmental and social 
Impact Assessment (ESIA) report

2004

10 Vientiane cement factory Approval of  Initial Environmental 
Examination (IEE) report

Source: Environmental Newsletters, 2004

209. The responsibility for monitoring compliance 
with environmental standards rests with STEA’s 
Environmental Research Institute (ERI) established 
in 1999. Within ERI, the Environmental Quality 
Monitoring Center (EQMC) is tasked with 
collecting necessary data but to date, little 
information exists.  Even today, EQMC’s activity 
therefore exists largely on paper and it had no 
impact on environmental performance during the 
period reviewed here. 
 

 
 3.6.3 Environment and Civil Society

210. The concept of  civil society in the sense of  
uncoerced collective action as opposed to the 
structures of  the state is not well understood in 
Lao PDR where the Communist Party represents 
all society, civil or otherwise. That does not mean 
that elements of  civil society are altogether 
absent. International and local NGOs have 
operated in Lao PDR for a long time and some 

Table 3.5: IEE and EIAs Reviewed by STEA, 2004



58

have seen their role as much more than gaining 
access to development aid. Among encouraging 
examples of  NGOs’ role in the environmental 
domain is the Sustainable Agriculture Forum 
(SAF), an autonomous coalition of  international 
non-government organizations (NGOs) and 
Lao development workers who are promoting 
sustainable agriculture, community forestry and 
other environmentally sound and participatory 
approaches to rural development in Lao. SAF 
was founded in March 1991 by a group of  Lao 
development workers employed by international 
NGOs who had programs in rural development in 
the country. SAF is affiliated with the South East 
Asian Sustainable Agriculture Network (SEASAN), 
and is informally connected to several other 
regional networks. Most of  forest-related activities 
supported and implemented by NGOs have been 
coordinated by SAF staff. Similarly, with CUSO 
and Canada Fund support, the Department of  
Forestry introduced participatory rural appraisal 
(PRA) techniques for collecting information on 
existing community-based models of  forest 
management throughout the country. Currently 
there are close to two dozens international NGOs 
with their local partners active in various aspects 
of  natural resource management in Lao PDR. 

211. More recently, international and local NGOs 
have been actively involved in the discussion about 
the environmental impacts of  the Theun Hinboum 
and Nam Theun 2 hydropower projects. Although 
at times heated (especially on the international 
NGO side), the discussions has had the result 
of  forcing the project proponents to ensure high 
quality of  environmental safeguards built into the 
projects.

 3.6.4   Environment, Health & Safety

212. In general, there have been major 
improvements in Lao population’s health status 
in the last fifteen years. Average life expectancy 
at birth has increased from less than 50 years 
before 1990 to about 59 years currently. The 
number of  health facilities has increased by 
75 per cent in the last five years. In 2000, the 
country was declared free of  polio. The incidence 
of  other target diseases such as neonatal tetanus, 
measles, pertussis, and diphtheria continued to 
decline during the reviewed period. Mortality from 

malaria in rural areas declined by 60% between 
1996 and 2004. Access to clean water in rural 
areas increased from 31.8 per cent in 1995 to 56 
per cent in 2004. Availability of  latrines increased 
from 29.6 per cent in 1995 to 36.3 per cent in 
2004.

213. These are encouraging trends and 
achievements but a lot remains to be done. First, 
the health status of  Lao people continues to 
be poor by regional standards. Second, serious 
disparities in health indicators, access to and 
the quality of  health services between rural and 
urban areas have not diminished in recent years.  
Even now, infant and under five mortality rates, 
for instance, are twice as high in rural areas as 
in urban areas, while maternal mortality rates 
are more than three times higher; in remote 
mountainous areas and among ethnic minorities 
the disparities are even more marked. Limited 
access, severe poverty, malnutrition, illiteracy, 
non-hygienic lifestyles, low quality of  services and 
poor availability of  essential drugs are among the 
contributing factors.

 3.6.5  Information Access and   
Stakeholder Participation

214. Information about many aspects of  
environmental managements in Lao PDR 
remains seriously incomplete as the experience 
of  preparing this EPA demonstrated. This 
should not come as a surprise. Information 
gathering and communications are expensive 
activities and certain types of  data (e.g. on waste 
management in smaller communities, pattern 
of  capture fisheries, stocks of  hazardous waste 
and several more) are simply unavailable. The 
extent to which available information could be 
accessed during the period under review varied. 
Most official data were in principle available 
although there has been insufficient sharing of  
data both among government agencies let alone 
between the Government and the public, and 
no tradition of  improving their quality (checking 
them, reconciling conflicting information, seeking 
clarifications, summarizing information in a user-
friendly way, etc.). The accessibility was typically 
a matter of  funding, donor-funded projects usually 
producing information for a wider audience.
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215. The spirit and provision of  Aarhus Convention 
are not well known in Lao PDR to this day and 
have played no role until now. UN Agencies active 
in Lao PDR are well aware of  the need to provide 
information to the public and have been active in 
this domain.

216. The Environmental Management Strategy is 
formulated as a result of  extensive coordination 
with various sectors concerned at both central 
and local levels. Its preparation has involved a 
long-lasting consultation process conducted at 
National and Provincial levels. The process of  
the implementation of  this Strategy will more 
likely be achieved, provided there is participation 
and support from all stakeholders, including 
external and international organizations and most 
importantly, the active contribution of  the people 
of  Lao PDR. (NSE, 2004)

3.7  Environmental Awareness and Education

 3.7.1 Environmental Awareness

217. Since 1994 Provincial Science Technology 
and Environment Offices (PSTEOs), in cooperation 
with NGOs and Mass Organizations, Lao Woman 
Union (LWU) and Lao Youth Organization (LYO), 
implemented programs to increase public 
awareness across the entire country on issues 
like health, environmental education, and poverty 
reduction. The Government continued to promote 
special environmental days, which include Tree 
Planting Day, Fish Release Day, World Population 
Day, World Water Day, and World Environment Day. 
The impact of  these programs on actual outcomes 
is uncertain.

 3.7.2 Environmental Education  

218. The Government’s efforts to promote 
environmental education at the primary and 
secondary school levels and development of  
necessary teaching manuals, course books, 
posters and leaflets provided to both teachers 
and students go back only five years. There is 
every reason to expect their impact to be strongly 
positive in the long run but the effect on actual 
performance during the period of  assessment  
was probably insignificant.  

219. The National University of  Lao PDR (NUoL) 
launched the first ever five-year B.Sc. Program 
in Environmental Science and Management in 
September 2004. Additionally, the Faculty of  
Forestry designed a model curriculum called 
“forestry and the environment”. The module 
includes three main topics: income generation 
and forestry; forestry management, water 
and watershed management; and soil use.  
The Faculty of  Economics at NUoL has also 
incorporated an environmental economics course 
into the Faculty’s Economics Program. Here, too, 
the development is too recent to have had any 
impact on past environmental performance.
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4 CONCLUSIONS 
AND RECOMMENDATIONS

LAO PDR 
NATIONAL ENVIRONMENTAL 
PERFORMANCE  ASSESSMENT 

(EPA) REPORT

220. The 1990s, and especially the last decade, 
were a period of  intense environmental policy 
and strategy development in the Lao PDR. This 
reflected in part a greater openness of  the 
country to the outside world and the resulting 
need to align the country’s institutions and 
policies with those of  the outside worlds, 
especially those of  the donor community. 
There is little doubt about the volume of  work 
accomplished.

221. The actual environmental management 
performance of  the Lao PDR was, perhaps 
not surprisingly, mixed. First, the policy and 
institution-forming developments ran well ahead 
of  the local ability to implement the policy and 
institutional agenda. Second, expectations were 
raised. More concerns were articulated and 
gradually, there was a greater willingness to 
quantify policy objectives. A more demanding 
policy makes targets more difficult to attain. 
Below we draw conclusions and make a number 
of  recommendations. The recommendations are 
divided into those that deal with the quality of  
the environmental assessment and those that 
address the performance itself  under the chosen 
environmental concerns. 

4.1 Forest Resources

222. Forest resources continued to dominate 
the environmental agenda. Some reduction of  
the pressure on the country’ forest resources 
was achieved in the last five years or so through 
reduction of  the area under shifting cultivation. 
This notwithstanding, the composition of  Lao 
forests has changed substantially in the course of  
the last three decades with logged-over or partly 
degraded forest now covering greater area than 
the largely undisturbed forest.

Recommendations for Future EPAs

1) Lao PDR should work with other GMS to 
improve the comparability of  information 
regarding the area and quality of  forest 
cover. At present the data are not 
comparable. 

2) The reasons for, and advantages of, chosen 
definitions of  “current” and “potential” 
forest need to be better understood.
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Other Recommendations

3) The category of  “potential forest” now 
occupies close to half  of  the total area of  
the country. It is likely that changes in the 
conditions of  this category of  land have 
a major bearing on the function of  many 
of  the country’s watersheds. More needs 
to be known about this forest beyond the 
overall area. A policy for managing these 
lands needs to be articulated and targets 
for their management set.

4) The Government should consider creating 
a system of  National Production Forest 
Areas (NPFA) based on agreements with 
local communities and incorporating 
benefit-sharing arrangements that would 
make it possible to use forest revenues for 
local development.

5) The land allocation program has made 
an encouraging start. However, effective 
utilization of  allocated land is held back 
not only by lack of  capital, labor or 
technical knowledge by the new tenants 
but also by weaknesses in the very 
process of  land allocation. Local offices 
in charge of  land and forest allocation 
should receive better equipment and 
technical skills necessary for the proper 
implementation of  the land allocation 
program.

4.2 Water Resources

223. Lao PDR possesses a great wealth in its 
water resources. Water resources in Lao PDR do 
not appear to be seriously polluted but better 
monitoring of  their status is needed. A number 
of  preconditions need to be fulfilled to make this 
possible.

Recommendations for Future EPAs

1) Future EPAs need to go well beyond 
assessment of  drinking water access and 
look at the hydrological functioning of  key 
watersheds and water availability for the 
country’s growing agriculture. A separate 

set of  indicators needs to be developed for 
this such as water run-off  and its seasonal 
profile or irrigation water storage capacity. 

2) The reliability of  the figure of  access to 
safe drinking water in rural areas should be 
confirmed for future EPAs. 

3) Future EPAs should provide information on 
the functioning of  the water supply systems 
in smaller urban settlements that received 
assistance in the past for basic piped water 
systems with public stand posts, shallow 
wells or boreholes.

Other Recommendations

4) The Government’s generalized support for 
efficient management of  water resources 
needs to be converted into improved 
practices of  integrated watershed 
management.

5) More work needs to be done on the 
development of  water quality standards  
and the legal framework for controlling 
water quality.

 
4.3 Fish Resources

224. Over the last two decades, aquaculture 
development has gone a long way in Lao PDR, from 
virtually no fish breeding before 1975, to breeding 
over 15 species now, development of  cage culture 
and peri-urban semi-intensive aquaculture by small 
private entrepreneurs besides the state farms. The 
development of  aquaculture has removed some 
pressure off  capture fishery resources but better 
monitoring of  the existing patters of  output and 
prices is needed.

Recommendations for Future EPAs

1) The unreliability of  the fish production 
statistics makes it difficult to adequately 
judge the threat of  depletion of  some fish 
species in the Lao portion of  the Mekong 
Basin. The anomalies in the reported 
production data should be explained 
and the statistical process of  collecting 
fisheries-related data reviewed.
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2) The potential threat of  capture fisheries 
deserves to be monitored through better 
indicators than the one used in this EPA. 
Lao authorities need to work more closely 
with the Mekong River Commission 
to develop such indicators and in 
general, make a much better use of  the 
information and know-how that exists at 
MRC. 

3) A study of  the pattern of  demand for fish 
in Lao PDR might help the authorities 
better judge the potential usefulness of  
fish prices as an indicator of  the state of  
the fish resource.

Other Recommendations

4) Support to aquaculture development 
by various projects in the past put the 
emphasis on hatchery rehabilitation and/
or construction and seed production. More 
effort should be placed on developing 
and disseminating culture technologies 
that could be sustained under the existing 
socio-economic conditions. This and better 
extension systems are needed to improve 
the prospects for increased fishpond 
production and access to formal credit by 
aquaculture operation.

 
4.4 Threats to Biodiversity

225. Lao PDR is unique in GMS in relying 
on biodiversity for a significant part of  the 
Government revenue. This alone places 
biodiversity conservation to the forefront of  
Government priorities.

226. The potential to develop ecotourism 
activities linked to biodiversity conservation in 
PAs and areas of  high ecological significance 
remains largely unrealized. An opportunity still 
exists to establish programs that focus on linking 
ecotourism to biodiversity conservation from the 
onset. 

Recommendations for Future EPAs

1) The large area of  plantation forest in Lao 
PDR, some of  it two decades old, suggests 

that a review of  its impact on biodiversity 
of  plantation establishment ought to be 
undertaken. Based on such a review, the 
indicators of  pressure or response may 
need to be adjusted by the time of  the 
next EPA.

2) Existing GIS and other data are not 
organized in a way that makes it possible 
to evaluate the degree of  the Government’s 
success in protecting different classes of  
habitats. Steps should be taken to make 
this possible.

Other Recommendations

3) The potential to develop ecotourism 
activities linked to biodiversity 
conservation in PAs and areas of  high 
ecological significance remains largely 
unrealized. An opportunity still exists to 
establish programs that focus on linking 
ecotourism to biodiversity conservation 
from the onset. At the macro level, the 
NTA, DFRC, STEA and the Ministry of  
Information and Culture should collaborate 
to form a cohesive ecotourism policy and 
work together to strengthen regulatory 
framework and guidelines that support 
ecotourism’s role in biodiversity and 
cultural conservation.

 
4.5 Land Degradation

227. Despite the recent slowing down in its 
expansion, shifting cultivation in Lao PDR remains 
a serious cause of  forest and environment 
destruction.  Population growth and poverty add 
to the problem due to the limitation of  arable 
land for permanent agriculture which is also 
considered a major cause of  land degradation.

Recommendations for Future EPAs

1) Better consideration and analysis of  
sedimentation data, preferably undertaken 
in consultation with MRC, are needed 
to establish whether such data are well 
suited to be a proxy for the state of  land 
resources. 
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2) Develop new indicators to assess the 
effectiveness of  the Government’s 
sedentarization programs.

4.6 Inadequate Solid Waste Management

228. The generation of  solid waste in expanding 
urban areas in Lao PDR is on the rise posing the 
usual range of  problems associated with incomplete 
collection and incomplete or discriminate disposal. 

Recommendations for Future EPAs

1) Our knowledge of  the solid waste 
management in smaller towns of  Lao PDR 
is patchy. Minimum reporting requirements 
should apply to such towns to make it 
possible to judge the possible seriousness of  
the situation outside the four of  Lao PDR’s 
principal towns.

 
Other Recommendations

2) The structure of  the Government’s 
environmental funding should be 
reviewed and the almost total reliance on 
donor funding for improved solid waste 
management should be accompanied by 
greater allocation from government budget 
especially to improve waste management 
in smaller towns and settlements until now 
largely neglected.

 
4.7 Inadequate Hazardous Waste Management

229. The knowledge of  the Lao authorities of  the 
use and disposal of  hazardous waste remains 
inadequate. The starting step should be a better 
database. 

Recommendations for Future EPAs

1) Evaluate the results of  the 2004 pilot 
inventory of  hazardous substances in Lao 
PDR and based on that evaluation, prepare 
a plan of  action for improved data gathering 
and monitoring of  hazardous waste. 

2) Confirm the figures of  hazardous waste 
imports and explain the dramatic drop in 
Lao PDR’s imports of  such substances in 
the 1990s.

Other Recommendations:

3) Ensure that activities relating to hazardous 
substances management are combined 
with work undertaken in Lao PDR under 
the Stockholm (“POPs”) Convention  in 
order to avoid duplication.   

4.8 Climate Change

230. The climate change debate continues to be 
far removed from the daily concerns of  ordinary 
Laotians. Yet, because of  its large forest cover and 
the special pattern of  deforestation, Lao PDR’s 
reporting to UNFCCC is of  considerable interest. 
With the pattern of  emissions dominated by 
what is happening to the forest it is particularly 
important to pay greater attention to the quality 
of  the forest-related estimates of  GHG emissions.

Recommendations for Future EPAs

1) An updated estimates should be 
commissioned by STEA, for financing by 
the donor community, of  the volume of  
GHG emissions with particular attention 
to the methodology of  estimating the 
emissions associated with forest burning 
and forest decay. 

4.9 Crosscutting Recommendations

1) Government should consider combining 
own funding with donor funding in building 
on recent advances in capacity building 
under ADB and SIDA support. The efforts 
should primarily target (a) shortfall 
of  environmental personnel needed in 
the country; (b) the scale of  on-the-job 
training programs undertaken for national 
and provincial staff  (b) the contractual 
and employment, conditions of  the trained 
personnel  (c) STEA’s technical skills in 
environmental assessment (e.g., in IT, GIS, 
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database management, techniques of  
pollution monitoring); (d) the capacity of  
MAF’s offices in the provinces and districts 
to undertake monitoring, patrolling and 
enforcement tasks. 

2) Additional attention should be given to 
improving cross-sectoral coordination 
among CPI, MCTPC, MIH, MAF and STEA.

3) A fresh look should be taken at the 
size and structure of  government 
environmental budget with the view of  
bringing relative budget contribution 
closer to that found among Lao PDR’s 
GMS neighbors. .Strengthening the 
enforcement capacity of  STEA, MAF and 
other relevant ministries and provincial 
agencies should have the first priority 
on possible increases in environmental 
funding.

4) A program of  boosting environmental 
education 2006-2010 should be 
formulated by STEA consisting of   (a) 
encouraging the NUoL to double, by 2010, 
its intake of  students of  environmental 
and related disciplines (b) corresponding 
strengthening of  the curriculum, teaching 
materials and related infrastructure; (c) 
support to vocational schools to introduce 
short-term diploma programs in different 
environment topics.

5) The STEA should formulate and 
implement a program of  raising the 
awareness of  priority environmental issues 
through village awareness programs 
administered by mass organizations.
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Indicator ID Use as appropriate or leave blank

Indicator Name

The name, or title, assigned to the indicator, e.g.  
“Population density in the Uplands”, followed by the time 
range of  the indicator data. e.g.  “1914 to 2003”  
or “1990 and 2000”

Year of Assessment The year in which the fact sheet was developed, e.g. 2004 

Type of Indicator Pressure, State or Response

Frequently Asked Question (FAQ)
The non-scientific FAQ that the indicator attempts to 
answer. e.g. “ Is the water safe to drink?” for an indicator 
that reports on BOD levels in water

Priority Concern The name of  the priority concern that this indicator  
relates to. Normally it should relate to only one concern

Geographic Area The name of  the country or province in the GMS

Magnitude & Trend (for pressure 
indicator) or State & Trend (for 
state indicator) or Impact & Trend 
(for response indicator)

See Fact Sheet and EPA Evaluation Criteria for vocabulary 
to be placed here for the final rating.

Key Message

In answer to the FAQ above, the “super-executive  
summary” of  the fact sheet analysis results, including,  
if  appropriate a statement of  observed trend and a  
statement of  the current situation in terms of  targets.

 

DATABASE INFORMATION

Greater Mekong Subregion
Indicator Fact Sheet Template
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A.   Definition
This section should define very precisely what “the indicator” is and in what units the indicator is 
expressed. It should also include a precise definition of  the terms that make up the indicator.
The section should start out with a generic statement such as “This indicator attempts to track 
the amount of  …(give precise definition of  what you are tracking)  over … (usually time); it is 
expressed as …. (give the precise units of  the indicator, both numerator and denominator).
Follow this definition with the definition of  other terms you have utilized for the definition of  the 
indicator (e.g. define more precisely what “forest cover” means,  what “expenditure” means, what 
“threatened species” means, etc.

B. Data Source
If  the data originates from a known information system, give the name of  such information (e.g. 
FAOSTAT) along with the name of  the organization which maintains such information system (e.g. 
FAO). If  the data was taken from a publication, give the full reference of  that publication. If  the 
data was extracted from the Internet, give the generic name of  the website homepage but do not 
include the URL. Otherwise specify where or from whom you obtained the data.

C. Geographic Area / Population Coverage
If  the data covers the entire country or province, or if  the data represents 100% of  the population 
you are describing, then simply state so (e.g. “the data and the indicator is representative of  
… for the country as a whole”). Otherwise describe any gaps or restrictions on the geography 
(e.g. “excluding province X” or “only on agricultural soils’) or on the population (e.g. “only 
commercial fisheries” or “only reported cases”). If  the data is only for a representative sample of  
the population (e.g. “only major rivers” or “only X cities”), then provide more details on the sub-
sample (e.g. “Cities X and Y” or “X rivers with discharge greater than Y cms”.

D. Temporal Coverage
If  the data represents a one-time measurement (e.g. land cover), state as precisely as you can the 
place in time when this measurement was taken (e.g. “represents ground condition in 1999”). If  
the data is expressed as a time series, given the start and end times along with an explanation of  
any gaps which may occur in the time series and/or how those gaps may have been filled in.

E. Methodology and Frequency of Coverage
Whenever possible, describe the methodologies that the originator utilized to compile the datasets 
that you are utilizing ( e.g. “using un-supervised remote sensing classification on a Landsat-7 
satellite image” or “using a 1km by 1km random stratified grid’). Comment on the frequency of  
measurement and/or update (e.g. “a one-time measurement from a project” or “based on year 
2000 data which will be updated shortly”) and on the likelihood that the measurement will be 
repeated ( e.g. “maintained by a UN organization for the past four decades”).

F. Methodology of Data Manipulation
The focus here is on the manipulation that you may have made to the original data to get it into a 
form where it has become useful to you as an indicator; the focus is not on the methods that the 
originator utilized to obtain the data in the first place. Describe all the manipulations you have 
done on the original data, ensuring that enough detail is given so that the methodology can be 
repeated by others at a late data in time.

TECHNICAL INFORMATION
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QUALITATIVE INFORMATION 

A. Strength and Weakness (data level)
Comment on the strengths and weaknesses of  the data you have utilized, in relation to the 
phenomenon you were trying to measure. If  the indicator is to show a trend over time, comment 
on the strengths (or weaknesses) of  the data to show variance over time (present and future). 
Comment on any bias that is inherent with the data in respect of  the phenomenon you are trying to 
measure.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Comment on the reliability of  the data, especially in relation to whom or where you got it from; 
quote all endorsements that were made on the data during the review process. Quote any accuracy 
measures that were given or published with the original data (e.g. “according to IHO standards” 
or “according to national mapping standards”. Comment on the robustness of  the data in terms 
of  how it may have been used elsewhere and how it can still be applicable to the GMS. State any 
assumptions you have made with the data and any relevant uncertainties. 

C. Future Work Required (for data level and indicator level)
If  applicable, comment of  how the data could be improved to better serve the purposes of  the 
indicator, or how the indicator could be improved with additional or alternative sources of  data. 

  
SUPPORTING DATA TABLES, GRAPHS AND MAPS 

The section should start with a graph (Figure 1) and a table (Table 1) which summarizes the value 
of  the indicator over time. The graph will normally be re-produced in the EPA report, without the 
table. The table therefore should contain all the necessary data to re-produce the graph and, as 
much as possible, not too much else.
The title of  the graph and table should correspond to the name of  the indicator. If  the indicator is 
expressed as a time series, the x-axis of  the graph should also be expressed as a time series. Add 
as many supplemental graphs and tables, or maps, as required to further expand on the indicator 
or to include non-indicator specific information that might supplement the fact sheet but make sure 
supplemental information is used and referenced in the final Analysis Section of  the fact sheet.
All graphs should be followed by the table with the data that was utilized to generate them. Graph 
titles and table titles should be placed outside the graph and table, as a bolded title on top of  the 
figure or table. All tables should identify the source of  the data in the last row of  the table.
Try and keep the graphs and maps to the minimum size, but with sufficient resolution and detail 
so as to portray the trend or spatial distributions that are being evaluated. Number each table and 
each graph (or map) so that they can be referenced in the evaluation text. Give the same number 
to the table and the corresponding graphic; if  you generate more than one graphic from the same 
table, use alphabetical sub-numbering.
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SUMMARY

A. Policy Reference
This section on policy reference may not apply to some pressure and state indicators and to 
some very specific response indicators where related policies and regulations cannot be inferred. 
In these cases, the entire section can be omitted. But for normal response indicators, the lack of  
policy or regulation should be noted and highlighted as a “gaps”.

1. Purpose: 
Comment on the purpose of  the indicator and (i) what function it performs in terms of  environment 
performance assessment i.e. what parameter it assesses and what resource it protects, (ii) what 
objective’s compliance it monitors and (iii) what potential corrective action (s) it requires.

2. Relevance to Environment Planning and Management: 
Comment on the broad/general importance of  this indicator for assessing other related 
environmental issues e.g. socio-economic relevance, link with any public health, quality of  life 
related issues etc.

3. Linkage to Other Indicators:
Give a list of  other indicators this indicator is linked to i.e. what other indicator values this indicator 
directly or indirectly affects.

4. Targets: 
Give details on what targets have been set by the national environment agency or ministry for this 
indicator to comply with i.e. what are the quantifiable environmental standard this indicator has to 
comply with.

5. International Environment Treaties: 
If  applicable, give the name, scope, status of  implementation of  the international environmental 
treaty(s) your country has signed for this indicator and give an update on the progress of  its 
implementation. Otherwise state “None applicable”.

6. Laws:
If  applicable, name national laws that have some implication to the indicator. Otherwise leave out 
this sub-section.

B. Analysis
This section is dedicated to the analysis of  the indicator and the final rating of  the results. The 

first paragraphs should be focused on the description of  the observed results, as observed in the 

tables and graphs (e.g. “As can be observed from Table 1 and Figure 1”, describe the observed 

value and the observed trend of  the indicator).

State if  the indicator values comply with the stipulated national target or standard and (in 

relevant cases) international standard. Comment on the size of  the discrepancy between the two 

and its trend (can a reliable trend be established? Does it point to an underlying improvement or 

deterioration? Can the fluctuating values of  the indicator be related to distinct policy interventions 

such as mitigation measures, changed pattern of  economic incentives, or other corrective 

actions?).  Say whether the results might be indicative of  inappropriate or moving targets/
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standards rather than simply reflecting performance. Comment on the role, if  any, of  factors 

outside management control (climatic factors, natural disasters, etc.). Identify the factors most 

relevant to observed outcomes and specify key related indicators. 

Keep in mind the ultimate purpose of  your effort, i.e. to review performance by environmental 

concerns and groups of  concerns such review normally resting on several indicators rather 

than a single one. Analysis of  a single indicator to be performed below is important but it is 

in combining it with the analysis of  other indicators that policy insights are generated and 

performance assessment gains depth.

The last paragraph of  this analysis section should be focused on the justification of  the indicator 

ranking, based on the vocabulary and guidelines given in “Fact sheet and EPA Evaluation Criteria”.  

The last sentence should highlight (in bold) the final ranking of  the indicator results.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION 

Indicator ID 

Indicator Name Forest Cover as Percent of  Total Land Area – 1943 to 2002

Year of Assessment 2005

Type of Indicator State

Frequently Asked Question (FAQ) What is the status and trend of  the forest cover in  
 Lao PDR?

Priority Concern Forest Resources

Geographic Area Lao PDR

State & Trend  Relatively Good but Deteriorating

Key Message Seventy percent or more of  Lao PDR has been under   
 forest cover during the past five decades. However the  
 quality of  the forest cover has been declining with the   
 share of  “current” forest now at only about 40% of  the  
 total land at the expense of  low-density forest.
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 A. Definition
This indicator attempts to measure the amount of  the percentage forest cover in Lao PDR; it is 
expressed as the percent of  forest cover over total land area.
Forests in the Lao PDR are classified into five categories, the first three relating to function and the 
last two to the current situation. (Forestry Law, Arts. 16 to 21):
1. Production forests intended for sustainable provision of  timber and other forest products; 
2. Conservation forests for the purpose of  protecting and conserving animal and plant species,   
natural habitats and various other entities of  historical, cultural, tourism, environmental,education
al or scientific value.
3. Protection forests for protection of  watershed areas and prevention of  soil erosion.  They also 
include areas of  forestland with national security significance, areas for protecting against natural 
disaster and areas for protection of  the environment.
4. Regeneration Forests are young or fallow areas of  forest classified for regeneration and 
maintenance of  forest cover with a view reaching a natural equilibrium as trees increase in 
maturity.
5. Degraded forests are forests that have been heavily damaged, to the extent they are 
without forest or barren, that are classified for tree planting and/or allocation to individuals or 
organizations for tree planting, permanent agriculture and livestock production or other purposes 
in accordance with national economic development plans.
(Source: Forest strategy 2020) 
   

A different classification is used for satellite image analysis : 
1) Current Forest: land with crown density (tree canopy cover) of  more than 20 percent 
2) Potential Forest: former forest areas with crown density of  less than 20 percent. The   
 potential forest includes bamboo areas, unstocked forest, and area of  shifting cultivation.   
 Unstocked area is mainly the fallow after shifting cultivation or areas disturbed by logging.
3) Other Wooded Areas: refer to areas with trees where the site conditions are so poor that the  
 crown cover can never be expected to exceed 20 percent. This includes Forest, Health,   
 Stunted and Shrub Forest.
4) Agriculture areas: refer to permanent agriculture land including rice paddy, agricultural   
 plantations and pasture. 
5) Others: refers to all land uses other than those listed above.

B. Data Source
The National Office of  Forest Inventory and Planning (NOFIP) within the Ministry of  Agriculture-
Forestry is currently responsible for forest cover monitoring and assessment. Most of  the recent 
figures quoted in this fact sheet originate from that office.
The historical 1943 and 1960 figures are quoted directly from the 2001 State of  the Environment. 
The 1960 figure is extracted from a publication entitled “The Experience of  the Shifting Cultivation 
Stabilization Programme of  the Department of  Forestry in Gansberghe, D. and Pals. R. (eds.), 
Phanthanousy, 1994”.
1982, 1992 and 2002 figures are the results of  consecutive reconnaissance surveys conducted by 
NOFIP. It is noted that in the literature, 1992 figures are often quoted as being 1989 figures. The 
1992 and other reconnaissance survey may be based on ground conditions other than the year 
quoted in this fact sheet.

TECHNICAL INFORMATION
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C. Geographic Area / Population Coverage
The forest cover figures are representative of  the country as whole, based on a total land area of  
23,680,000 hectares.

D. Temporal Coverage
While other estimates may exist for other years and from other organizations, this indicator is 
based NOFIP reconnaissance surveys conducted at 1-year intervals (1982, 1992 and 2002). 
Historical figures for 1940 and 1960 are added to show illustrate the more long-term trend. 

E. Methodology and Frequency of Coverage
According to the latest study in late 2002 and early 2003 for comparison of  changes in land use 
and forest area, forested area occupies some 71.6% (17 million ha) of  the total land area. The 
study also shows Current forest, which are relatively rich and with canopy density of  20% and 
more1, occupied some 41.5 percent (9.7 million ha) in 2002 down from some 47% (11.2 million 
ha) in 1992. 
(Source: Forestry Strategy 2020)
NOFIP plans to conduct the next forest assessment 2012, for monitoring programs.

F. Methodology of Data Manipulation
For historical data where only a percentage figure existed, the area of  “current forest” was 
calculated based on no existing “potential” forest and a land area of  23,680,000 hectares. 
All subsequent figures were quoted in hectares at the source and have been expressed as a 
percentage using the later figure.

TECHNICAL INFORMATION

QUALITATIVE INFORMATION
 
A. Strength and Weakness (data level)
Definition of  Current forest; Natural forest or tree plantation with canopy density of  20% or more, 
minimum area of  0.5 ha and average tree height of  5 m or more. Bamboo forest, fallow forest and 
un-stocked forest with less than 20 % canopy density are not counted as Current forest.  

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
The historical 1943 and 1960 figures are quoted directly from the 2001 State of  the Environment 
without any statement of  source or reliability to those figures. The 1943 is often quoted in the 
literature and is likely based on a large-scale regional land cover map that was produced in that 
era over SE Asia. The 1960 figure originates from “The Experience of  the Shifting Cultivation 
Stabilization Programme of  the Department of  Forestry in Gansberghe, D. and Pals. R. (eds.), 
Phanthanousy, 1994” but again no statement of  reliability is available included.

C. Future Work Required (for data level and indicator level)
The indicator and the fact sheet should be updated once a new forest cover assessment is conducted 
by NOFIP, or as historical figures are revised.
In order to properly monitor the progress towards the stated 2020 target, assessments of  forest 
cover should be conducted on a minimum 5-year basis.
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SUPPORTING DATA TABLES, GRAPHS AND MAPS

Figure 1: Forest Cover as Percent of Total Land Area – 1943-2002

Year Current Forest Current Forest Potential Forest Potential Forest
 (hectares)       (%)       (hectares)  (%)
 
1943 16,576,000 70.0
  
1960 15,155,200  64.0
  
1982 11,636,800  49.1 8,554,200 36.1

1992 11,167,900  47.2 8,949,000 37.8

2002 9,825,000  41.5 11,152,000 47.1

2020

Target   70.0  

   Source: National Office for Forest Inventory & Planning

Table 1: Forest Cover as Percent of Total Land Area – 1943-2002

QUALITATIVE INFORMATION
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Country Year % Cover Trend

Cambodia 2002 61.0% Increasing after 30-year decline

Thailand 2000 33.2% Increased from a low of  25.8% in 1998.

Myanmar 1998 52.0% Down from 61% in 1975

Yunnan Province 2002 50.0% Substantial improvement from low of  28% in 1960 

Viet Nam 2003 36.5% Increased from a low of  28%  in the mid 1990’s
 
   Source: Findings of the ADB SEF-II Project

Table  3: Comparative Percentage Forest Cover in other GMS Countries

SUMMARY

A. Policy Reference
1. Purpose: 
The purpose of  this indicator is to describe the trend in forest cover over time.

2. Relevance to Environment Planning and Management: 
Forests provide many significant resources and functions including: wood products, recreational 
opportunities, habitat for wildlife, water and soil conservation, and a filter for pollutants. They 
support employment and traditional uses, and biodiversity. There is general concern over human 
impact on forest health, and the natural processes of  forest growth and regeneration.  Combating 
deforestation to preserve soils, water, air and biological diversity is explicitly considered in UN 
Agenda 21.
The forest area is not directly related to sustainable/unsustainable development. However, a 
continuing and fast decreasing forest area might be an alarm signal of  unsustainable practices in  
the forestry and agricultural sector.  A change in the forested area over time can be positive showing 
a loss of  forest area or negative showing an increase. The availability of  accurate data on forest area, 
which is a basic characteristic of  forest resources, is an essential requirement for forest policy and 
planning within the context of  environment planning and management.

3. Linkage to Other Indicators:
This indicator is closely linked with several other environmental indicators and related issues, such 
as land use and land condition change, wood harvesting intensity, protected forest area, arable land, 
threatened species, sustainable use of  natural resources in mountain areas, etc.  It is also relevant 

Region Total Land  Current   Potential Forest Area 
 Area (ha)  Forest 
  Area (ha)              

North 11,312,000 4,513,000 705,000 4,641,000 549,000 5,895,000

Central 5,737,000 3,179,000 434,000 923,000 129,000 1,486,000

South 6,630,000 3,945,000 318,000 872,000 126,000 1,316,000

Total 23,679,000 11,637,000 1,457,000 6,436,000 804,000 8,697,000

Source: National Forest Inventory, National Office of Forest Inventory and Planning, quoted in Lao-ADB Plantation Forestry Project 1995b.

Bamboo Unstocked Grassland Total

Table 2: Status of Non-Agricultural Land - 1992
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to some of  the socio-economic indicators, such as population growth and share of  natural resource 
industries in manufacturing.

4. Targets: 
The forestry strategy plan sets the Government target of  a minimum of  70% forest cover by the  
year 2020.

5. International Environment Treaties: 
Many international agreements cover forests. Countries are supported to maintain or increase  
;their forested areas. Specific forest agreements would include the Non-Legally Binding Authoritative 
Statement of  Principles for a Global Consensus on the Management, Conservation and Sustainable 
Development of  All Types of  Forests (the Forest Principles of  the United Nations Conference 
on Environment and Development (UNCED)); and the International Tropical Timber Agreement. 
Many other international agreements deal with forests within the context of  natural resources and 
environment conservation, for example Convention on International trade in Endangered Species 
(CITES), Convention on the Conservation of  Wetlands of  International Importance (Ramsar 
Convention), Convention on Biological Diversity, Convention on Climate Change, Convention to 
Combat Desertification. In addition, several regional conventions cover forests.

6. Laws
The following major decrees and laws, which are relevant to discussions of  forest rehabilitation,  
were promulgated during the past decade: 

•  Decree 117/CM (1989) on the Management, Use of  Forest and Forest Land. 
•   Decree 169/PM (1993) on the Management of  Forest and Forest Land 
•   Decree 186/PM (1994) on the Allocation of  Land and Forest Land for Tree Plantation and       
 Forest Protection 
•   Forestry Law (1996) 
•   Land Law (1997) 
•  Prime Minister’s Order No. 11 (1999)

Decrees 169 and 186 have been expressly replaced by the Forestry Law and Article 75 of  the 
Forestry Law states that “…Apart from these decrees all other regulations which contradict this  
law are cancelled.”

B. Analysis
As can be observed from Figure 1 and Table 1, forest cover in Lao PDR has declined from an 
estimated 70% of  total land area in 1943 to 41.5% of  total land area in 2002. At this rate of  
decline, the percentage forest cover would approach 30% by year 2020.
The rate of  decline has been relatively steady over this 60-year period although this statement is 
based on speculative figures for the 1940’s and 1960’s and a lack of  figures for the 1970’s. Never-
the-less there is no indication in the most recent figures to suggest that the rate of  decline has  
been or will be reversed and it is doubtful, from the observations to 2002, that the ambitious  
target of  70% of  total land area can be achieved by year 2020.
Unlike some other GMS countries, for example Thailand and Viet Nam, where much of  the pressure 
on forest cover comes from competing pressures (e.g. agriculture) on a limited land resource, the 
degraded forest area is reserved in what is locally termed as “potential forest” or otherwise future 
area for forest plantation or re-habilitation. 
Table 2 provides a snapshot of  what this future or potential forest area was composed of  in year 
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1992. The definition of  “potential forest area” in this table is slightly different from the definition 
of  “potential” forest in the remainder of  this fact sheet; it should be interpreted as non-agricultural 
area less “current” forest. As can be observed from Table 2, which excludes the area under 
agriculture at the time, the bulk of  the area consisted of  “un-stocked” land which was previously 
forested. Almost half  of  this un-stocked area was in the northern region of  Lao PDR, where the 
occurrence of  shifting or slash and burn agriculture is said to be the most prominent. No inference 
is made here in that aspect and over-logging may also be a contributing factor.
It is also noted, from Table 2 and in comparison with the results of  Table 3 that bamboo forests, 
if  they are not seriously degraded, are normally accounted for by other GMS countries as part of  
percentage forest cover. By other GMS country standards, the figures provided by NOFIP may be 
an under-estimation of  existing forest cover.
Table 3 which provides comparative percentage figures and trends for other GMS countries or 
province, is for illustrative purposes only. In the case of  percentage forest cover the target is 
normally based on topography and previously existing forest cover. Therefore a comparison with 
the existing forest cover of  other neighboring countries is not appropriate for this type of  state 
indicator.
Based on the pre-existing estimate of  un-disturbed forest cover in the 1940’s and with room for 
agricultural and urban expansion, the 70% target set out in the Forestry Strategy Plan is likely an 
appropriate prescription for a country with a topography like that of  Lao PDR. The evaluation of  
the relative state of  forest resources in Lao PDR in the text which follows is solely based on this 
government target figure.
Based on the selected indicator and the observed trend on the value of  this indicator and the 
reasonable targets which the Lao PDR government has set upon themselves, it is concluded from 
the final value of  the indicator and the observed historical trend that the state of  forest resources 
in Lao PDR is relatively poor and, unless more recent figures are produced to prove the contrary, 
still deteriorating.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION 

Indicator ID 

Indicator Name Area Under Shifting Cultivation – 1996 to 2004

Year of Assessment 2005

Type of Indicator Pressure

Frequently Asked Question (FAQ) How large have been the areas of  shifting  
 cultivation and what was their effect on the forest cover  
 of  Lao PDR?

Priority Concern Forest Resources

Geographic Area Lao PDR

Magnitude & Trend  High but Decreasing

Key Message The area of  shifting cultivation declined form   
 150-200,000 ha p.a. in the second half  of  the last 
 decade to about 50,000 ha p.a. in 2004. The   
 government’s recent efforts and investments in   
 road- and irrigation infrastructure to induce farm  
 ers to change from shifting cultivation to more   
 sedentary production systems seem to be paying off.
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to track the amount of  shifting cultivation over time; it is expressed as the 
annual area under shifting cultivation, in hectares and also as a percent of  total land area.

B. Data Source
Data from 1996 to 2004 originates for Shifting Cultivation and Stabilization Centre, National Agricul-
ture and Forest Extension Service (NAFES)/MAF 2002; figure from 1976 is from an unknown source.

C. Geographic Area / Population Coverage
The figures are representative of  shifting cultivation for the country as a whole; percentage figures 
are based on a total land area of  23,680,000 hectares.

D. Temporal Coverage
Historical figures were only available for 1976. Since 1996, annual figures are available from the 
National Agriculture and Forest Extension Service.

E. Methodology and Frequency of Coverage
Annual survey of  each provinces and data available in PAFO as well as DAFO level.  

F. Methodology of Data Manipulation
To give an idea of  how much area has undergone shifting cultivation over the past 25 years,  
estimates for 1977 to 1995 have been interpolate from the 1976 and 1996 figures. Percentage  
figures are based on a total land area of  23,680,000 hectares.

QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
The main advantage of  this indicator is that annual figures are provided directly from the Shifting 
Cultivation and Stabilization Centre. Since 1996, figures are also available for the number of   
households involved in shifting cultivation but this is less indicative of  the area of  forest affected  
by these practices.
The main weakness of  the indicator is that it does not represent the cumulative area which has 
undergone shifting cultivation over time, especially given the fact that the activity takes place in the 
same area for more than one year.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Since 1990 significant reductions in the areas involved and the number of  families practicing shifting 
cultivation have been reported.  From 249,000 ha and 210,000  families in 1990, figures dropped  
to 93,900 ha and 134,000 families in 2001 and further to 29,400 ha and 43,039 families in 2005. 
(Source: forestry strategy 2020)

C. Future Work Required (for data level and indicator level)
The indicator and the fact sheet should be updated on an annual basis based on annual figures  
provided by Shifting Cultivation and Stabilization Centre. 
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SUPPORTING DATA TABLES, GRAPHS AND MAPS

Figure 1:  Area Under Shifting Cultivation – 1996-2004
 

Table 1: Area and Number of Households Under  
Shifting Cultivation – 1976 and 1996-2004

  Year   Area Affected           No. of Households      Area as % 
 (hectares)                                 of Total Land Area

1976 204,147     0.9

1977 202,770     0.9

1978 201,393     0.9

1979 200,016     0.8

1980 198,639     0.8

1981 197,262     0.8

1982 195,884     0.8

1983 194,507     0.8

1984 193,130     0.8

1985 191,753     0.8

1986 190,376     0.8

1987 188,999     0.8

1988 187,622     0.8

1989 186,245     0.8

1990 184,868     0.8

1991 183,491     0.8

1992 182,113     0.8

1993 180,736     0.8

1994 179,359     0.8
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  Year    Area Affected No. of Households           Area as % 
    (hectares)                                             of Total Land Area

1995 177,982    0.8

1996 176,605 267,274    0.7

1997 158,843 126,119    0.7

1998 196,900 196,782    0.8

1999 118,050 131,700    0.5

2000 118,900 174,036    0.5

2001 93,900 134,443    0.4

2002 73,900 108,169    0.3

2003 71,145 104,136    0.3

2004 53,145 61,097    0.2

    Total 1976 to 2004 4,882,679   20.6 

Note: Figures for 1977 to 1995 are interpolated from 1976 and 1996 figures.

Source of other figures: Shifting Cultivation and Stabilization Centre

Table 2: Shifting Cultivation by Region 2003 and 2004

No. Region/Province  2003 2004   
             Households Areas Households Areas

  Northern Region  87,596 59,845 48,362 37,605
1 Phongsaly 11,395 7,785 5,099 4,245

2 Luangnamtha 11,733 8,016 7,194 5,676

3 Oudomxay 15,896 10,860 7,405 5,820

4 Borkeo 1,171 800 1,171 1,560

5 Luangprabang 29,109 19,887 15,494 11,347

6 Huaphan 18,292 12,497 11,999 8,957

7 Xayabouly - - - -

  Central Region 13,027 8,900 9,222 10,860
8 Vientiane Capital - - - -

9 Xiengkhouang 5,855 4,000 2,050 2,160

10 Vientiane     1,171 800 1,171 1,560

11 Bolikhamxay 2,196 1,500 2,196 2,260

12 Khammouane 878 600 878 1,360

13 Savannakheth 1,756 1,200 1,756 1,960

14 Xaysomboun 

 Special Zone 1,171 800 1,171 1,560

  Southern Region 3,513 2,400 3,513 4,680
15 Saravan 1,171 800 1,171 1,560

16 Sekong 1,171 800 1,171 1,560

17 Champasack - - - -

18 Attapeu 1,171 800 1,171 1,560

  Total 104,136 71,145 61,097 53,145
Source: Shifting Cultivation and Stabilization Centre, NAFES/MAF, 2004.
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SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to track the progress of  the programmes of  the Ministry Agriculture-
Forestry to stabilize and reduce slash and burn cultivation. This form of  shifting agriculture  
was perceived to exert a significant pressure of  the forests resources of  Lao PDR.

2. Relevance to Environment Planning and Management: 
The reduction of  shifting cultivation is expected to have a positive impact on forest cover and forest 
condition. Healthy forests in turn provide many significant resources and functions including: wood 
products, recreational opportunities, habitat for wildlife, water and soil conservation, and a filter for 
pollutants. They support employment and traditional uses, and biodiversity. However in the case of  
Lao PDR, the reduction of  shifting agriculture may have less of  an impact on forest cover because 
the highland farmers continue to rely on the same areas for upland rice cultivation.

3. Linkage to Other Indicators:
As a pressure indicator, this indicator has no direct linkages to any other forest resources indicator.  
It could possibly have linkages under the concerns of  biodiversity and climate change, as and  
indicator of  government response.

4. Targets: 
According to the 2020 Forestry Strategy, the targets are to eliminate 70% of  the area under  
shifting cultivation by 2005 and to eradicate it completely by 2010.  Five provinces in the North of  
the country (Luang Prabang, Oudomxay, Huaphanh, Phongsaly and Luang Namtha) are the focus 
for this program each being given an annual reduction target.

B. Analysis
As can be observed in Figure 1 and Table 1, the annual area under shifting cultivation has decline 
from approximately 0.9% of  the total land area in 1976 to approximately 0.2% of  the total land area 
in 2004. The nature of  the decline from 1976 to 1996 is not known. However after a peak values in 
1998, the area under shifting agriculture and the number of  households involved in the practice have 
undergone a sharp decline.  
The total cumulative area for the 29-year period is approximately 4.8 million hectares or 20.6% of  
the total land area. However this figure is not indicative of  the total forest area which was destroyed 
by shifting cultivation during this period. The total affected area is much less that this and perhaps 
only 1 million hectares if  a 5-year rotation is assumed.
It is well known from the literature that shifting agriculture has been profound in the northern  
regions of  Lao PDR and it is the impact of  this practice that is being rated here rather the  
government’s response to curbing or controlling this activity. However since there are no readily 
available comparative figures from other GMS countries or other regions and since there is no direct 
target, associated with this indicator. The conclusion is that the pressure on forest resources is  
non-comparable but decreasing. Since the new millennium, the annual area of  forest lost due  
shifting agriculture may be having a lesser impact on conserving and improving forest cover.  
However the cumulative area deforested and degraded through these practices over the years 
remains a concern.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION 

Indicator ID 

Indicator Name Protected Forest Area as Percent of  Total Land Area  
 1993-2002

Year of Assessment 2005

Type of Indicator Pressure

Frequently Asked Question (FAQ) How much forest is protected under the Lao PDR system  
 of  protected areas? 

Priority Concern Forest Resources

Geographic Area Lao PDR

Impact & Trend  Non-Comparable and Consistent

Key Message Since 1993, the government of  Lao PDR has   
 implemented National Protected Areas (NPA) system  
 consisting of  conservation forest and other protected  
 areas both at the national and local levels. As of  year  
 2002, the forest area under these systems of  protected  
 areas corresponds to approx. 19.4% of  the total land,  
 or approx. 47% of  the remaining forest area.
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TECHNICAL INFORMATION
 
A. Definition
This indicator attempts to track the amount of  forest area which is under some form of  protection in 
Lao PDR, including those under the National System of  Protected Area (NPAs) and those under the 
provincial and district system of  protected areas and conservation forests. The end result is expressed 
as a percent of  total land area.

B. Data Source
Figures related to the aerial extent of  protected areas in the NPA systems originate from the  
Ministry of  Agriculture and Forestry (MAF). The area figures for each individual NPA were extracted 
from “National Biodiversity Conservation Areas, Aquatic and Wild Life Managements Regulation”.  
The area figures for other provincial and district protected areas were extracted from the National 
Biodiversity Strategy and Action Plan.
The remainder of  the figures utilized for the construction of  this indicator is the result of  a one-time 
Geographic Information Systems (GIS) analysis based on a digital dataset of  protected areas and  
a digital dataset of  land cover. The digital dataset of  protected areas originates from DFRC.

C. Geographic Area / Population Coverage
The data and the indicator is representative of  all protected areas (national, provincial and district)  
in Lao PDR, at the time of  the analysis and based on a total land area of  23,680,000 hectares.

D. Temporal Coverage
The data and the indicator are representative of  all protected areas at the time of  the analysis (2005). 
However the remainder of  the analysis is based on a land cover mapping by the MRC which represents 
ground conditions in 1997, under the assumption that the forest cover would not have changed much 
since the bulk of  the protected areas were established in 1993 or as new protected area were added 
up to and including year 2000.

E. Methodology and Frequency of Coverage
While the bulk of  the NPAs were established in 1993. Some may have been expanded or extended 
since then. The Ministry of  Forestry-Fisheries should be consulted to obtain the latest figures.
The equivalent digital dataset of  protected areas may be improved from time to time but unless gross 
errors are corrected there is no need to re-compile this indicator.
There is no advantage at this time to having utilized a more recent land cover mapping and such more 
recent (2002) land cover did exist at the time of  the analysis. Unless the GIS analysis could have been 
repeated each year protected areas were added, and there are land cover data deficiencies there, the 
1997 land cover dataset is likely the best to represent the average ground conditions between 1993 
and 2002.

F. Methodology of Data Manipulation
A GIS “overlay” was made between the digital dataset of  protected areas and the digital dataset of  
1997 land cover. The result of  this GIS procedure is a table of  forest area within each of  the individual 
protected areas. This resulting forest area was then expressed as a percentage of  the total land area 
for the individual protected area which in turn may or may not have been consistent with the official 
area figure for the protected area. This percentage figure (of  forest cover) was then applied to the  
official area of  the protected area and the results were tallied across all protected areas, using the 
date of  decree of  the protected area as the time element of  the final indicator value.
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QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
The indicator is very similar to a United Nations (UN) recommended indicator which is expressed  
as a percentage of  total forest area. This same UN indicator was considered but after further analysis  
it was concluded that the UN indicator is too far sensitive of  what goes on outside the protected  
forest area. For example, if  everything remains stable within the protected forest area and the  
remainder of  the forest area is reduced, the indicator value will artificially rise. 
Expressing the result as a percent of  total land area overcomes this weakness and the results can 
better be related to the state indicator which is also based on total land area of  the country.  
None-the-less, the computation is simple and the results are actually shown in this fact sheet using 
both denominators. The true indicator however is based on total land area.
At the data level, the indicator is ideally suited because digital datasets of  protected areas are  
continuously maintained and land cover mappings are available from time to time, usually as a result 
of  a periodic forest cover assessment.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
The indicator value and the results are only as good as the digital datasets of  protected areas and 
land cover represents the actual reality. The differences in the area of  protected areas between the 
digital datasets and the official figures have not been recorded and this aspect is very sensitive to 
the scale and accuracy of  the datasets utilized.  

C. Future Work Required (for data level and indicator level)
There is no need to update this fact sheet and indicator on an annual basis and the indicator, as 
currently designed, need only be updated if  new protected areas are added, or if  gross errors are 
detected in the digital dataset of  protected areas.
If  the aerial extent of  the protected areas remain static over the next decade or so, and  
remembering that the NPAs are multiple use areas, the indicator could also be utilized to monitor  
the progress on forest protection within these protected areas. This would require further GIS  
overlays with future land cover mappings, hoping that the changes detected are not a result of   
improvements in the digital protected areas dataset, or differences between the different forest 
cover mappings.
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           NPAs Provincial  PAs District PAs   All PAs
Year Hectares % Hectares % Hectares % Hectares %
1993 2,523,191 10.7  0.0  0.0 2,523,191  10.7

1995 2,840,406  12.0 1,212,057  5.1  463,783  2.0 4,516,246  19.1

2000 2,915,228  12.3 1,212,057 5.1  463,783 2.0 4,591,068  19.4

   Source : Ministry of Agriculture and Forestry

Figure 2: Protected Forest Area as Percent of Total Forest Area – 1992-2002
 

Figure 1: Protected Forest Area as Percent of Total Land Area – 1993-2000

SUPPORTING DATA TABLES, GRAPHS AND MAPS

Table 1: Protected Forest Area as Percent of Total Land Area – 1993 to 2002
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Year Current Forest Area Protected Forest Area
 ( % of Total Land Area) (% of Total Land Area)

1992 47.2 0.0

1993  10.7

1995  19.1

2000  19.4

2002 41.5 19.4

 

 

  Year                
               Protected
                   Area 

1993 Nam Dene Dinh 222,000 82   182,040  0.77% 1.85%

1993 Nam Ha 222,400 75   166,800  0.70% 1.70%

1993 Nam Et 170,000 84   142,800 0.60% 1.45%

1993 Phou Loeuy 150,000 87  130,500  0.55% 1.33%

1993 Nam Xam 70,000 86    60,200  0.25% 0.61%

1993 Nam Phui 191,200 69   131,928  0.56% 1.34%

1993 Phou Pa Nang 70,000 60     42,000  0.18% 0.43%

1993 Phou Khao Khoay 200,000 78   156,000  0.66% 1.59%

1993 Nam Kading 169,000 89   150,410  0.64% 1.53%

1993 Phou Hin Poun 150,000 94   141,000  0.60% 1.44%

1993 Nakai Nam Theun 353,200 94   332,008  1.40% 3.38%

1993 Hin Nam No 82,000 90     73,800  0.31% 0.75%

1993 Phou Xang He 109,900 95   104,405  0.44% 1.06%

1993 Xe Bang Nouan 150,000 94   141,000  0.60% 1.44%

1993 Phou Xieng Thong 120,000 64     76,800  0.32% 0.78%

1993 Dong Hua Sao 110,000 89     97,900  0.41% 1.00%

1993 Dong Am Pham 200,000 84   168,000  0.71% 1.71%

1993 Xe Pian 240,000 94   225,600  0.95% 2.30%

1995 Xe Sap 133,500 93   124,155  0.52% 1.26%

1995 Dong Phou Vieng 197,000 98   193,060  0.82% 1.96%

2000 NNT-PHP Corridor 73,860 97     71,644  0.30% 0.73%

2000 NNT-HNN Corridor 3,310 96       3,178  0.01% 0.03%

1995 Provincial PAs      461,410  91   419,883  1.77% 4.27%

1995 District PAs    55,713  82     45,685  0.19% 0.46%

1995 Provinces Conservation 

 Forests    931,969  85  792,174  3.35% 8.06%

1995 District Conservation 

 Forests    503,733  83           418,098  1.77% 4.26%

Total for all PAs 5,340,195 86 4,591,068 19.39% 46.73%
Source: Ministry of Agriculture and Forestry (MAF) & GIS Analysis

Percent 
PA 

Forested 
(GIS Result)

Forest area 
in PA

PA 
Forest 

Area as 
% Total  

Land Area

PA 
Forest 

Area as % of 
2002 Current 
Forest Area

Area of PA
(ha.)

Source: Derived from Table 3

Table 3: Forest Area of Individual Protected Area - 2002

Table 2: Protected Forest Area as Percent of Total Forest Area – 1992-2002
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SUMMARY

A. Policy Reference

1. Purpose: 
This indicator measures the part of  the forest area which has been delineated for protection  
purposes. It is understood that the higher the percentage of  the indicator, the better the  
performance of  the country in protecting and conserving its forest resources.

2. Relevance to Environment Planning and Management: 
Forests serve multiple ecological, socioeconomic, and cultural roles in many countries. They are 
among the most diverse and widespread ecosystems of  the world. Forests provide many significant 
resources and functions including: wood products, recreational opportunities, habitat for wildlife, 
water and soil conservation, and a filter for pollutants. They support employment and traditional 
uses, and biodiversity.  There is general concern over human impact on forest health, and the  
natural processes of  forest growth and regeneration.  Combating deforestation to preserve soils, 
water, air and biological diversity is explicitly considered in Agenda 21. This indicator measures 
societal response to protect biodiversity and landscapes through the creation of  representative  
reserves of  various forest ecosystems. It represents only one element of  a sound forest  
conservation policy aimed at sustainable development.

3. Linkage to Other Indicators:
This indicator is closely linked to others which relate to natural resource use and management.  
Closely associated indicators would include: protected area percent of  total land area, wood  
harvesting intensity, forest area, land use change, and threatened species. It is also linked to such 
socioeconomic and institutional indicators as population density and ratification of  international 
agreements.

4. Targets: 
The Conference agreed on steps to be taken to reverse deforestation and resolved that forests cover 
should be returned to 60 percent by the year 2020. To improve quality of  existing forested area, 
which are about 70% of  the total land area, by naturally regenerating up to 6 million ha and  
planting trees up to 500,000 ha in temporary un-stocked forest areas as an integral part of  rural  
livelihood support system including stable water and forest products supply and mitigation of   
natural disasters. (Source: NGPES & Forestry Strategy 2020)

5. International Environment Treaties: 
Many international agreements deal with forests within the context of  natural resources and  
environment conservation, for example Convention on International trade in Endangered Species 
(CITES), Convention on the Conservation of  Wetlands of  International Importance (Ramsar  
Convention), Convention on Biological Diversity, Convention on Climate Change, Conservation of  
Nature and Natural Resources.
Lao PDR signed the CITES convention in December 1975, and ratified it on 30 May 2004. On 20 
September 1996, Lao PDR ratified the Convention on Biological Diversity (CBD). Lao PDR ratified 
Convention on Climate Change on 4 April 1995.Lao PDR became a signatory to ASEAN’s  
Agreement on The Conservation of  Nature and Natural Resources in 23 July 1997.

B. Analysis
As can be observed from Figure 1 and Table 1 and based on year 2002 ground conditions, the 18 
National Protected Areas delineated in 1993 could potentially be giving some sort of  protection to 
a forest area equivalent to 10.7% to the total land area. 
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The addition of  provincial and district protected areas and conservation forests around 1995 and 
the addition of  two other protected areas to the system of  National Protected Areas increased the 
overall figure to 19.1% of  total land area. In year 2000 with the addition of  two corridors NPAs,  
it closed at 19.4% of  total land area. NPAs contribute to 12.3% of  this final figure, provincial  
protected areas and conservation forest to 5.1% of  the figure and the balance (2.0%) is accounted 
for by the district protected areas and conservation forests. Therefore the system of  National  
Protected areas is by far the largest potential means of  protecting forest cover and forest  
condition. 
In terms of  overall forest cover (see Figure 2 and Table 2), a year before the initial allocation in 
1992 the current forest area was 47.2% of  the total land area; therefore this initial designation 
corresponded to approximately 23% of  the existing current forest area. In 1995, the protected 
forest area increased to 19.1% of  the total land area but there is no data for forest cover in this 
year to estimate the impact on overall forest cover. The situation is likewise for year 2000 when the 
corridor areas were added. There were no other protected areas added after year 2000. Assuming 
forest conditions in protected areas did not change significantly between year 2000 and 2002,  
the forest area under all protected areas in year 2002 corresponds to 19.1% of  total land area,  
or approximately 47% of  the 2002 current forest area. 
The reader may visualize from this Figure 2 the in-appropriateness of  an indicator which utilizes 
total forest area as a denominator. If  the un-protected area was removed, an indicator based on  
remaining forest area would jump to 100%. But one based on total land area would remain  
constant, as long as forest conditions within the protected areas remain constant.
Table 3 summarized the forest area under each of  the individual protected areas. It is noted again 
here that the GIS analysis and the computation of  the percentage forest cover in each protected 
area is based on year 2002 ground conditions. On average, the protected areas were 86% forest 
covered in 2002. The least forest covered was Phou Pa Nang NPA at 60%; the most forest covered 
NPA was Dong Phou Vieng NPA at 98%. The overall 86% figure is probably on average with the  
forest cover contents of  protected areas in other GMS countries.
If  the overall area of  protected areas is to remain constant over the next decade or so, the 86% 
forest cover within protected areas could become the baseline figure so the same indicator to be 
utilized to monitor forest cover within protected areas. The indicator value is expressed in terms  
of  total land area but this denominator remains a constant.
Some GMS countries, including Thailand and Myanmar have in their target for forest cover a  
statement as to what proportion of  the forest cover should be maintained within their respective 
systems of  protected areas. This does not appear to be the case for Lao PDR and it appears the 
focus to increase forest cover is outside the existing system of  protected areas.
In lack of  target figures or any other benchmark figures to compare the results with, it is  
concluded that the government response to the protection of  forest resources in non-comparable 
but never-the-less consistently applied. The consistency is not only based on the observed trend  
of  the indicator; it is also based on the continued progress to develop laws and management plans  
to ensure sustainable development within these protected areas.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION 

Indicator ID 

Indicator Name  Percent of Population with Access to Safe PotablePercent of  Population with Access to Safe Potable  
  Water - 1998 to 2004

Year of Assessment  2005

Type of Indicator  StateState

Frequently Asked Question (FAQ) What proportion of the population has access to safeWhat proportion of  the population has access to safe  
  water?

Priority Concern  Water ResourcesWater Resources

Geographic Area  Lao PDR

State & Trend   Average and Improving

Key Message  From 28 per cent in 1990, the proportion of  rural   
  population with access to safe water increased to 60
  percent in 2004.  The 1999 target of  60-70 percent  
  provision in rural areas has therefore been achieved 
  but achieved with a delay of  five years. 77% of  urban
  population had access to drinking water supply in 1998
   and 75% had access in 2004. Migration of  rural   
  population to  town seems largely responsible for the
  small decline in urban provision. The overall access
  to drinking water supply was about 68%. This compares
  with the average of  other GMS countries of  about 80%.
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to track the proportion of  the population with safe drinking water available 
in the home or within reasonable access. It is expressed as the percentage of  the population with 
access to an “improved” water source following the definition adopted by the Joint Monitoring 
Programme (JMP) for Water and Sanitation of  the World Health Organization (WHO) and of  the 
United Nations Children Fund (UNICEF) in July 2004.
The JMP defines access to water supply and sanitation in terms of  the types of  technology and 
levels of  service afforded. “Access to water supply services” is defined by JMP as the availability 
of  at least 20 litres per person per day from an “improved” source within 1 kilometer of  the user’s 
dwelling.  
An “improved” source is one that is likely to provide “safe” water, such as a household connection, 
public standpipe, borehole, protected dug well, protected spring, rainwater collection, etc. “Not 
improved” source is one that is unlikely to provide “safe” water, such as a unprotected well,  
unprotected spring, vendor provided water, bottled water, tanker truck water.

B. Data Source
The data are from State Planning Committee, National Statistics Centre, and National Human  
Development Report 1998. The data from 2000-2004 are from Nam Saat National Water Supply 
and Environmental Health Programme (NWSEHP), Rural water supply and Environmental Health 
Sector Lao PDR.
Population figures for 1998 are based of  a National Statistics Centre estimates. Population figures 
year 2000, 2002 and 2004 as based on FAOSTAT-2004 estimates. 

C. Geographic Area / Population Coverage
The data are representative of  drinking water supply for the country as a whole and are  
differentiated by urban or rural population.  

D. Temporal Coverage
Indicator figures are only available for year 1998, 2000, 2002 and 2004. The National Strategy  
for the rural water supply and environment health sector has provided the projected figures for 
years 2005, 2010, 2015 and 2020.

E. Methodology and Frequency of Coverage
The data analysis for percentage of  households’ access to safe drinking water by Nam Saat, 
National Water Supply and Environmental Health Programme. The data collection comes from  
two main sources: assessment questionnaires and household surveys. Assessment questionnaires 
are normally sent to WHO country representatives, to be completed in liaison with local UNICEF 
staff  and national agencies involved in the sector. Household survey results were collected from 
several sources, including Demographic Health Surveys (DHS), UNICEF’s Multiple Indicator Cluster  
Surveys (MICS), World Health Surveys (WHS) and national demographic censuses.

F. Methodology of Data Manipulation
The figures of  percentage of  households’ access to safe drinking water in urban and rural were 
originally provided by WHO and UNICEF Joint Monitoring Programme (JMP) as a percentage  
figure. Hence no manipulation of  the original data was made.
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QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
The main advantage of  this indicator is that it conforms to the indicator and the definitions adopted 
by WHO and UNICEF. It is also based on readily available household surveys, from which affected  
population estimates can be derived.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
In 1995 approximately 51% of  Lao households collected their domestic water from surface following  
water sources, including rivers, streams and reservoirs. The United Nation reported that in 2000  
approximately 53% of  the population of  Lao PDR had access to safe drinking water, including 49% 
of  the urban population and 54.4% of  the rural population (Lao Urban Data Book, 2003)

C. Future Work Required (for data level and indicator level)
WHO and UNICEF, through their Joint Monitoring Programme, are constantly monitoring water sup-
ply and sanitation at the global level. Future figures are likely to be available through their Internet 
database (see www.wssinfo.org). 

SUPPORTING DATA TABLES, GRAPHS AND MAPS

Figure 1: Percent of Urban and Rural Population with Access to 
Safe Drinking Water – 1998-2004, with Targets to 2020
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Table 1: Percent of Urban and Rural Population with Access to 
Safe Drinking Water – 1998-2004 with Targets to 2020

 1998 2000 2002 2004 2005 2010 2015 2020

% Urban with 

access  77.0 75.5 66.0 75.0    

% Rural with 

access  45.0 37.6 38.0 60.1    

% Total with 

access  50.0 52.0 58.1 63.8    

% Government 

target      66.0 75.0 85.0 90.0
Source: 1998 to 2004: WHO-UNICEFJoint Monitoring Programme – 2004 
2005  to 2020: National Strategy for the Rural Water Supply and Environment Health Sector

Figure 2: Urban, Rural and Total Population with Access Safe 
Drinking Water – 1998-2004

Table 2: Urban, Rural and Total Population with Access  
Safe Drinking Water – 1998-2004  

 1998 2000 2002 2004

Urban with access    665,930  768,590 735,900 1,090,500

Urban without access    198,915  249,410 379,100 363,500

Urban Population-subtotal    864,845   1,018,000  1,115,000   1,454,000 

Rural with access  1,900,115  1,602,136 1,677,320 2,620,961

Rural without access  2,322,362  2,658,864 2,736,680 1,740,039

Rural Population -subtotal  4,222,477  4,261,000  4,414,000  4,361,000 

Total with  2,543,661  2,745,080 3,212,349 3,709,970

Total without  2,543,661  2,533,920 2,316,651 2,105,030

Total Population  5,087,322   5,279,000  5,529,000   5,815,000 
Source: National Statistics Bureau & WHO-UNICEFJoint Monitoring Programme – 2004
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Table 3: Percentage of Population with Access to Safe 
Potable Water in the GMS – 2002

Country Percent of Population with 
 access to Safe Potable Water %
Cambodia 34%

PRC  77%

Lao PDR 66%

Myanmar 80%

Thailand 85%

Viet Nam 73%

Source: WHO/UNICEF-JMP and Lao National Water Supply and Environmental Health Programme - June 2004

SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to monitor the progress in the accessibility of  the population to safe 
drinking water.

2. Relevance to Environment Planning and Management: 
Accessibility to safe drinking water is of  fundamental significance to lowering the fecal risk and 
frequency of  associated diseases.  In association with other socioeconomic characteristics,  
including education and income, also makes it a good universal indicator of  human development.  
When broken down by geographic (such as rural/urban areas), or social or economic criteria, it  
provides useful information on inequity.

3. Linkage to Other Indicators:
This indicator is closely associated with other socioeconomic indicators on the proportion of  people 
covered by adequate sanitation.  These indicators are among the eight elements of  primary health 
care. It also has close links to other water indicators such as withdrawals, reserves, consumption,  
or quality.

4. Targets: 
The UN Millennium Development Goal related to this indicator is stated as “Halve, by 2015, the  
proportion of  people without sustainable access to safe drinking water and sanitation.” Stated  
differently using the baseline figure of  28% for year 1990, this would translate to a target 74% of  
the total population. 
The government however, through The National Strategy for the Rural Water Supply and  
Environmental Health Sector, has a more ambitious goal which aims to achieve by 66% in 2005, 
75% in 2010, 85% in 2015 and 90% in 2020 for access to improved water supply, in both rural  
and urban areas.

5. International Environment Treaties: 
The International Drinking Water Supply and Sanitation Decade (IDWSSD) 1980-1990 is an  
international agreement relevant to this indicator. It is a component of  the WHO Global Strategy  
for Health for All by the Year 2000.
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B. Analysis
Global Perspective – Developing Countries 
The population served with improved water supply in developing countries has increased by 8% 
between 1990 and 2002, which amounts to 1,044 million more people (586 million in urban areas 
and 459 million in rural settings) served in 12 years (WHO/UNICEF).

Regional Perspective – Southeast Asia, including Cambodia, Indonesia, Lao PDR,  
Malaysia, Myanmar, Philippines, Singapore, Thailand and Viet Nam
Between 1990 and 2002, some 99 million more people have gained access to drinking water  
supply in South-Eastern Asia. No progress has been made in terms of  urban coverage due to an 
important increase of  population (+ 82 million), whereas in rural areas, the percentage of   
population served has improved by some 5%, mainly due to the small increase in population in 
these areas (+ 13 million). (WHO/UNICEF)

National Perspective 
As can be observed from Figure 1 and Table 1, the proportion of  the population with access to safe 
drinking water rose steadily from 50% in 1998 to 63.8% in year 2004. Assuming this success has 
continued to 2005, there is a good chance that the 2005 target of  66% has been achieved. And at 
the continued rate of  success At this rate of  success, there are good indications that 5-year  
government targets to 2020 can be achieved. However, it is important to bear in mind that it is 
more difficult and costly (per unit) to supply drinking water to un-served rural areas than it to  
supply it to un-served urban areas. Simple projections based on the past rate of  success could 
therefore be unreliable.
The problem is also compounded by population movements between rural and urban areas. As can 
also be observed from Figure 1, while there was a net improvement of  access by 16 percentage 
points in rural areas during the 6-year period, there was also a net loss of  2% in urban areas  
during the same period. This does not necessarily imply a deterioration of  urban water supplies, 
nor does it necessarily imply an improvement of  the water supply in rural areas. 
To see that, Figure 2 and Table 2 present the same data in terms of  the absolute number of  people 
with and without access to safe drinking water. While there was a net loss of  access of  only 2% in 
urban areas, the number of  people with access to drinking water in urban areas almost doubled 
from 665,930 in 1998 to 1,090,500 in 2002.  This is because during the same period the urban 
population grew fast. The greatest success in urban areas was had during the period between 2002 
and 2004 when the number of  those with access increased and the number of  people without  
access decreased. This was the reverse of  the situation two years earlier.
The decline in the absolute number of  people with access to drinking water in rural areas between 
1998 and 2000 could be similarly be attributed either to a  deterioration of  rural water supplies or 
return migration from urban to rural areas during this period.
Table 3 provides the basis for comparing the current state of  drinking water access in Lao PDR 
with that in other GMS countries. As can be observed from this table, Lao PDR at 63.8% of  total 
population is pretty well on a par with the GMS countries’ average of  65.5% (considering PRC as  
a whole and not only Yunnan Province). And based of  the observed trend in Figure 1 and ignoring 
the loss of  momentum in the urban population, it is also concluded that the trend in the state of   
supplying safe drinking water to the Lao population is improving.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

 

Indicator ID 

Indicator Name  Rural Population 1961-2004

Year of Assessment  2005

Type of Indicator  Pressure

Frequently Asked Question (FAQ) Have large numbers of  people in the countryside been the  
  main reason for low access to safe water in Lao PDR?

Priority Concern  Water Resources

Geographic Area  Lao PDR

Magnitude & Trend   Medium and Declining

Key Message  Rural population accounted for 81% of  the total 
  population of  Lao PDR at the end of  the last decade. 
  This total comprised a large number of  households that
  needed to be provided access to safe drinking water.
  Migration of  rural people to towns reduced and 
  even reversed the growth of  rural population after 2002.  
  This eased somewhat the scale of  the water provision task.
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to track the growth of  rural population relative to that of  urban population 
for the purpose of  quantifying the pressure of  population dynamics on supplying access to safe 
drinking water in both rural and urban areas. The result is expressed as the absolute number of  
people in rural areas over time. 

B. Data Source
The data utilized for the construction of  this indicator originate from the Food and Agriculture  
Organization of  the United Nations (FAO). Historical figures of  total population in both urban and  
rural areas were extracted from the Annual Time Series of  Population Domain in FAOSTAT-Agriculture 
database, the last one updated on 10 December 2004.

C. Geographic Area / Population Coverage
The data are representative of  urban and rural population in Lao PDR as a whole.

D. Temporal Coverage
The period of  record for which data was available from FAO at the time of  the indicator development 
is 1961 to 2004.

E. Methodology and Frequency of Coverage
The total population for annual time series has been obtained from the UN Population Division, 
which prepares estimates and projections of  the total population by sex and age for 1961-2001. 
These series are biennially revised and the present ones refer to the 2000 revision  
(“World Population Prospects: The 2000 Revision”, United Nations, New York, 2001).
The annual series of  the urban/rural population have been derived by interpolation of  the series  
of  updated estimates and projections, prepared every 5 years by the UN. (See “World Urbanization 
Prospects: The 2001 Revision”, UN, New York, 2002, for a detailed description of  the methodology). 
The estimates refer to mid-year assessments.

F. Methodology of Data Manipulation
The population estimates are shown exactly as downloaded from the FAO database.
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QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
The advantage of  using FAOSTAT statistics for this type of  indicator is that it provides long-term, 
ready-made statistics of  total urban and rural population. Furthermore, no additional data sources 
other than FAOSTAT statistics on the total population in urban and rural areas are needed to support 
this indicator to ensure its strength. The disadvantage of  using FAO estimates is that they sometimes 
conflict with national figures. Unfortunately at the national level in GMS, no consistent time series 
population estimates are available that give a breakdown between urban and rural population.  

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
The data are being utilized without any statement of  reliability and accuracy.

C. Future Work Required (for data level and indicator level)
The indicator and the fact sheet should be updated on an annual basis as new population estimated 
are provided by FAO, or when similar and more reliable population estimates become available from 
national sources.

SUPPORTING DATA TABLES, GRAPHS AND MAPS 

Figure 1: Rural Population – 1961-2004 and Projections to 2030
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Year Total  Rural Urban     
 Population  Population  Population 

 Estimates   Estimates  Estimates 
 (1000)  (1000) (1000) % Rural

1961 2,227 2,053 174 92.2
1962 2,277 2,099 178 92.2
1963 2,328 2,143 185 92.1
1964 2,379 2,187 193 91.9
1965 2,432 2,230 202 91.7
1966 2,486 2,273 213 91.4
1967 2,540 2,316 224 91.2
1968 2,595 2,360 235 90.9
1969 2,652 2,405 248 90.7
1970 2,713 2,452 261 90.4
1971 2,777 2,501 276 90.1
1972 2,845 2,554 291 89.8
1973 2,912 2,606 306 89.5
1974 2,973 2,652 321 89.2
1975 3,024 2,689 335 88.9
1976 3,064 2,717 348 88.7
1977 3,095 2,736 359 88.4
1978 3,123 2,753 370 88.2
1979 3,158 2,775 382 87.9
1980 3,205 2,809 397 87.6
1981 3,269 2,855 414 87.3
1982 3,345 2,913 433 87.1
1983 3,433 2,979 454 86.8
1984 3,526 3,050 476 86.5
1985 3,621 3,121 500 86.2
1986 3,719 3,194 525 85.9
1987 3,819 3,268 551 85.6
1988 3,921 3,342 579 85.2
1989 4,026 3,418 608 84.9
1990 4,132 3,495 638 84.6
1991 4,240 3,571 669 84.2
1992 4,350 3,648 701 83.9
1993 4,460 3,725 735 83.5
1994 4,572 3,802 770 83.2
1995 4,686 3,879 807 82.8
1996 4,801 3,956 845 82.4
1997 4,918 4,032 886 82.0
1998 5,036 4,108 928 81.6
1999 5,156 4,185 972 81.2
2000 5,279 4,261 1,018 80.7
2001 5,403 4,337 1,065 80.3
2002 5,529 4,414 1,115 79.8
2003 5,657 4,490 1,168 79.4
2004 5,815 4,361 1,453 75.0
2005 5,918 4,639 1,279 78.4
2010 6,592 4,995 1,597 75.8
2015 7,282 5,307 1,975 72.9
2020 7,967 5,558 2,410 69.8
2025 8,635 5,745 2,890 66.5
2030 9,282 5,870 3,412 63.2

     Source: FAOSTAT - 2004

Table 1: Rural Population – 1961-2004 and Projections to 2030
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Country Estimates  Estimates Estimates   Percent
 Total  Rural Urban Rural
 Population   Population Population Population
 (1000’s)  (1000’s)         (1000’s)

SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to measure the pressure dynamics on increases of  urban and rural 
population numbers which in turn have an impact on the provision of  safe drinking water.

2. Relevance to Environment Planning and Management: 
The indicator of  urban and rural population yields knowledge important for planning, particularly  
by governments, in the fields such as health, education, housing, social security, employment,  
environmental preservation, especially in the field of  drinking water management and provision, 
and its expenditure.

3. Linkage to Other Indicators:
Some of  the figures and trends in this indicator have relevance to the better understanding on the 
state indicator for the related concern, and vice versa.

B. Analysis
As can be observed from Figure 1 and Table 1, the urban population in Lao PDR has increased at  
a faster rate than rural population, as is the case for most Asian developing countries including 
those in the GMS. The result in the case of  Lao PDR is that rural population has declined from 
92.2% in 1961 to 75% in 2004. Conversely, the urban population has risen from 7.8% in 1961 to 
25% in 2004. This has made it somewhat easier to improve nation-wide rate of  access to safe  
drinking water. 
As can also be observed from Figure 1, the estimated drop in the rural population between 2002 
and 2004 may be a statistical aberration that does not change the long-term tendency of  urban 
population to grow faster than rural population due to migration from rural to urban areas.
Table 2 provides the basis for comparing the magnitude of  the current pressure from the rural 
population in Lao PDR on the provision of  safe drinking water, as compared to the same pressures 
of  other GMS countries in year 2002. Based on these comparative figures, it is concluded that the 
pressure from rural population in terms of  access to safe drinking water in Loa PDR is on the  
medium scale as compared to other GMS countries, and based on FAO population estimates of  
urban and rural population trends (as depicted in Figure 1) that the pressure from rural populations 
is declining.

Table 2: Comparative Figures of Rural Populations in GMS Countries – 2002

Cambodia 13,810 11,303 2,507 81.8

PRC 1,302,307 807,820 494,487 62.0

Lao PDR 5,529 4,414 1,115 79.8

Myanmar 48,852 34,877 13,976 71.4

Thailand 62,193 49,672 12,522 79.9

Viet Nam 80,278 60,250 20,028 75.1

GMS Average    75.0
 
Source: FAOSTAT - 2004
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Greater Mekong Subregion
Indicator Fact Sheet
Greater Mekong Subregion

Indicator Fact Sheet 
DATABASE INFORMATION

 
Indicator ID 

Indicator Name  Expenditure on Improved Water Supply – 2001 to 2005

Year of Assessment  2005

Type of Indicator  Response

Frequently Asked Question (FAQ) How much has been invested in  improving access to  
  safe water?

Priority Concern  Water Resources

Geographic Area  Lao PDR

Impact & Trend   Average and Intermittent

Key Message  Expenditure on improved water supply in the countryside
  remained low until the very end of  the 1990s when 
  additional donor funding made it possible to expand
  access to safe water in the countryside. The “intermittent”
  rating reflects this uneven flow of  expenditure.
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to track the expenditure on improved water supply, as a common form of  
response to the underlying problem. It is expressed in million Kip, the local currency (Kip 10,750  
to 1 US$ in February 2006) in the case of  Government expenditure and in mil US dollars in the case 
of  donor funding.

B. Data Source
The figures used for this indicator are extracted from Significant MCTPC 2001.

C. Geographic Area / Population Coverage
The data are cover all major expenditures of  water supply improvement for Lao PDR as a whole,  
and are differentiated by urban or rural areas. 

D. Temporal Coverage
Figures of  expenditure of  improve water supply and its expenditures are available for the period of  
2001-2005.

E. Methodology and Frequency of Coverage
The National Centre for Environmental Health and Water Supply (Nam Saat or NEW), under  
Department of  Hygiene, Ministry of  Health, is the lead sector agency responsible for rural water 
and sanitation sector activities. 
In 1991 the Swedish International Development Cooperation Agency (SIDA) began supporting the 
Rural Water Supply and Sanitation sector. This support was channeled initially through cooperation 
with UNICEF.

F. Methodology of Data Manipulation
The data are available in MCTPC/DHUD, 2001 Investment planning for the year 2001-2005 and  
CPI 2004 National Socio-Economic Development Planning 2004-2005.

 

QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
Water supply improvement expenditure is indicative of  government’s response to the challenge  
of  insufficient access to safe drinking water for the population of  urban and rural areas. 

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Ministry of  Communication, Transport, Post and Construction and Department of  Urban and  
Housing Development.

C. Future Work Required (for data level and indicator level)
The indicator and the fact sheet should be updated annually based on figures provided by  
Department of  Urban and Housing Development.
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SUPPORTING DATA TABLES, GRAPHS AND MAPS

Table 1:  Expenditure on Improved Water Supply – 2001-2005
 

 2001      2002  2003 2004 2005 Total

Foreign aid  4,906.7 11,239.3  10,346.1  1,574.4 n.a. 26,492.1
expenditure 

on urban water 

supply projects 

(USD thousand)      

Government  35.0 45.0  49.0  28.8 n.a. 157.8
budget expenditure 

on urban water

supply  (Mill. Kip)      

Foreign aid  25,631.8 58,199.0  71,009.0  54,566.0 61,450.0 270,855.8
expenditure on rural  

water supply projects 

(USD thousand)  

Government budget 409.0  1,020.0  1,224.0  1,440.0 1,728.0 5,821.0
on rural water supply

 (Mill. Kip) 

Source: MCTPC/DOU, 2001 Investment planning for the year 2001-2005 and CPI 2004 National Socio-Economic Development Planning 
2004-2005
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SUMMARY

 
A. Policy Reference

1. Purpose: 
The purpose of  the indicator is to monitor the level of  effort and resources committed to  
improving access to the safe drinking water in urban and rural areas.

2. Relevance to Environment Planning and Management: 
Adequate quantities of  water for meeting basic human needs are a prerequisite for very existence, 
health, and development.  Improved access to safe water is normally a long-term endeavor that  
requires adequate planning and preparation as well as knowledge of  past trends and key 
parameters such as average water consumption. The success in improving access and efficiently  
managing the resource depends on several  dimensions of  policy, the pricing of  water and pattern 
of  cost recovery among them. 

3. Linkage to Other Indicators:
This indicator is closely associated with other socioeconomic indicators, in particular GDP and 
similar estimates of  economic wellbeing. Other obvious links exist to population.

4. Targets: 
The UN Millennium Development Goal is to “Halve, by 2015, the proportion of  people without  
sustainable access to safe drinking water (and sanitation)”. The Lao government’s target is to bring 
the overall access rate to 66% in 2005, to 75% in 2010, to 85% in 2015 and to 90% in 2020. The 
actual achievements in 2005 are not yet known. 

5. International Environment Treaties: 
The International Drinking Water Supply and Sanitation Decade (IDWSSD) 1980-1990 is an 
international agreement relevant to this indicator. It is a component of  the WHO Global Strategy 
for Health for All by the Year 2000.

B. Analysis
As can be observed from Table 1, water supply expenditure in Lao PDR rose from 30,365.7 million 
Kip in 2001 to 63,178.0 Kip in 2005. Virtually all of  this expenditure was provided by foreign 
donors and the bulk of  it was directed at rural areas.  Improving rates of  access to safe water in 
Lao PDR in the last 5 years suggest that the expenditure has had the desired effect although no  
assessment of  cost effectiveness has taken place yet.
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Greater Mekong Subregion
Indicator Fact Sheet 
DATABASE INFORMATION

 
Indicator ID 

Indicator Name  Retail Price of  Fish at Constant Prices - 1995 to 2004

Year of Assessment  2005

Type of Indicator  State

Frequently Asked Question (FAQ) Has fish been getting more abundant or less abundant in  
  recent years in Lao PDR?
Priority Concern  Fish Resources

Geographic Area  Lao PDR

State & Trend   Relatively Good and Stabilizing

Key Message  The real prices of  fish, i.e. prices adjusted for the effect 
  of  general price inflation, have been declining in Lao PDR
   during the last decade suggesting the fish are getting 
  more, not less, abundant. The price differential has moved
  further in favor of  indigenous (capture) species possibly 
  indicating their growing scarcity as opposed to cultured 
  species the production of  which has more than doubled 
  during the last decade. 
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TECHNICAL INFORMATION

A. Definition
This indicator is the retail price of  fish resources cultured and native fish from 1995 to 2004, serving 
as a proxy for underlying abundance of  the resource. 

B. Data Source
The consumer price index data were obtained from the State Planning Committee, National Statistics 
Centre. Fish price data originate from Living Aquatic Resources Research Center (LARReC). 

C. Geographic Area / Population Coverage
The data are average retail fish prices throughout Lao PDR for the period of  record.

D. Temporal Coverage
The original data were provided on a monthly basis but the indicator is based on annual average 
prices from 1995 to 2004.

E. Methodology and Frequency of Coverage
Fisheries marketing survey, DLF and Living Aquatic Resources Research Center (LARReC), 2000.

F. Methodology of Data Manipulation
Retail price of  fish were expressed at 1995 prices, i.e. current prices were divided by the official  
estimate of  consumer price index with the value of  1.0 in 1995.

QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
Price of  any commodity is determined not only by underlying supply (“abundance”) but also a variety 
of  demand factors. Although, over a sufficiently long period, falling prices tend to suggest absence 
of  major supply bottlenecks (and vice versa), in the case of  renewable resources, falling prices may 
indicate depletion of  the resource.
Where the resource (here, fish) migrates, the domestic abundance may be influenced by developments 

outside the country rather than being a variable that can be influenced by domestic policy.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Retail prices are affected by factors that may be unrelated to the underlying abundance such as  
distance to the market. Nationwide or provincial averages often hide substantial local price variations. 
Inconsistent classification of  native fish species may distort the results.

C. Future Work Required (for data level and indicator level)
Fisheries Statistics are annually recorded and updated by LARReC, Ministry of  Agriculture and Forestry. 
However, the experience of  this assessment illustrated the inadequate synthesis and use by national 
authorities of  the numerous results of  fisheries projects supported by MRC, AUSAID and others. 
Future efforts are needed to provide a better picture of  locational, seasonal and other variations in 
fish availability and generate a better understanding of  the role of  demand and supply factors as a 
means of  better linking environmental and economic concerns. 
Lao PDR authorities should make a much greater use of  the data generated by the Fisheries Program 

of  the Mekong River Commission.
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SUPPORTING DATA TABLES, GRAPHS AND MAPS

Table 1: Retail Prices of Commonly Consumed Fish in Lao PDR – 1995-2003

Exotic species  1999 2000 2001 2002 2003

Tilapia  1,763 1,388 1,286 995 668

1995=100     

Indigenous species 3861 2,776 2,573 1,990 1,336

    Source: Living Aquatic Resources Research Center (LARReC)

SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to provide a broad picture and trend of  the underlying abundance 
of  fish in Lao PDR. 

2. Relevance to Environment Planning and Management: 
Fish production is an essential aspect of  multiple water resource management and an important 
component of  rural development. It is an integral part of  the country’s efforts to provide food  
security and adequate nutrition to its citizens. Fish and aquatic resources are also part of  the  
underlying biodiversity.

3. Linkage to Other Indicators:
Indirectly, the indicator is related to various parameters of  water quality and water abundance as 
well as different measures of  income. 

4. Targets: 
In the course of  preparing a master plan for agricultural development to the year 2020, MAF has 
identified a number of  projects expected to enhance agricultural productivity, upgrade product 
quality, and reduce the vulnerability of  poor communities.  The proposed projects are detailed in the 
master plan and are being considered by the Government.
The first group of  eleven projects includes activities related also to fisheries, especially culture  
fisheries (apart from those targeting livestock, non-timber forest products (NTFP), seed 
multiplication, horticulture, and rural finance). These are high priority activities because they can be 
implemented almost immediately, have a significant impact on value added, and most importantly 
generate increased income and create employment opportunities for poor households in rural areas.
No targets exist for the indicator selected, merely a general commitment of  the Government to  
maintaining price stability and enhancing livelihoods. Falling real prices of  fish would meet both 
these objectives.

5. International Environment Treaties: 
Fish seed farms were established in 1960s in Vientiane, Savannaketh, Pakse, Luang Prabang and 
Sayaboury provinces with USAID assistance and in early 1970s in Hooa Phan, Xieng Khouang,  
Oudomxay provinces with assistance from Viet Nam and PRC.
In 1977, the then Interim Mekong Committee under the United Nations Economic and Social  
Commission for Asia-Pacific (UNESCAP) (present inter-governmental Mekong River Commission)  
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with financial support from the Netherlands Govt. implemented a project in 1977 to rehabilitate 
the Nong Teng fish farm, develop techniques for breeding Chinese carps and introduce Indian 
carps for breeding and culture.
FAO/UNDP took up this project implementation in 1979 and continued till 1989 under two phases 
(LAO/78/014 and LAO/82/014) with the immediate objectives of  rehabilitating fish seed farms at 
Savannaketh, Pakse and Luang Prabang for increased seed production, provide technical  
assistance for the improved performance of  fish seed farms at Xieng Khuang and Sam Nuea and  
establish an extension system for the efficient distribution of  fish seed and monitoring their  
performance.
The Australian Center for International Agricultural Research (ACIAR) funded project “Small-Scale 
Wetland Indigenous Fisheries Management Project (FIS/1998/134) that is assisting the  
Department of  Livestock and Fisheries (DLF) in renovating the hatchery at  Pakse and in developing 
a nursing network in collaboration with the AIT Outreach and RDP (Anon, 1998).

6. Laws
A number of  Lao PDR Government policies and visions relate to the utilization and protection of  
the living aquatic resources: Fishery Resource Strategy 2000-2004 and Target 2005 to 2020  
(Government’s strategic vision for the agricultural sector, including the fisheries sector, the vision/
policies for the conservation and utilization of  natural resources, and the vision for the 
development of  hydropower production),  Agriculture and Forestry Sector Development Plan to 
the Year 2000, The Lao PDR Environmental Protection Law was promulgated in April 1999 and 
the Implementing Decree expected to be signed in early 2000, National Biodiversity Conservation 
Areas, Aquatic and Wild Life Managements Regulation 2003, MAF.
Also, Water and Water Resource Law 1996, Agriculture Law 1998, Environment Protection Law 
1999.

B. Analysis
Aquatic resources in Lao PDR are an important source of  animal protein and food security for  
Lao rural people. A fisheries survey in Luang Prabang Province carried out in 2003 by the Living  
Aquatic Resources Research Center (LARReC) in cooperation with the Assessment of  Mekong  
Fisheries Component (AMFC) component of  the MRC Fisheries Program, concluded that the 
average yearly per capita consumption of  all fish and aquatic products is 29 kg per person per 
year, with fresh fish accounting from 16 and 22 kg.
The retail price of  large catfish species and large carp species fluctuated between 22, 000 to 
30,000 Kip/kg between 2000 and 2004, contrasting with 13, 000 to 22, 000 Kip/kg for  
aquaculture species such as tilapia, common carp, Indian major carp and Chinese carp. The 
reasons for the price differential are taste preference and possibly also the variable of  key interest 
in this assessment, i.e. the decline in the fish stock in the Mekong basin and its tributaries.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

Indicator ID 

Indicator Name  Volume of  Fisheries Production - 1995 to 2004

Year of Assessment  2005

Type of Indicator  Pressure

Frequently Asked Question (FAQ) Has the fisheries’ output been keeping up with  
  population growth in Lao PDR?

Priority Concern  Fish Resources

Geographic Area  Lao PDR

Magnitude & Trend   Low and Decreasing

Key Message  The total fish output during the last decade comfortably
  outstripped the growth of  the population. This trend  
  would have been even more pronounced if  the volume of   
  capture fisheries output were revised upwards to adjust  
  for an element of  underreporting in the official statistics.
  For now it is impossible to say whether current trend of  
  capture fisheries output is sustainable or not. 



111

TECHNICAL INFORMATION

A. Definition
This indicator refers to annual fish caught, trapped, collected or cultivated for commercial and 
subsistence use, expressed in volume terms.

B. Data Source
The data utilized for the construction of  this indicator originate from the Living Aquatic Resources 
Research Center (LARReC).

C. Geographic Area / Population Coverage
The data cover the entire territory of  Lao PDR. This includes the Mekong River Basin and its  
14 tributaries, large reservoirs, shallow irrigation and weirs, wetland and swamps, natural ponds 
and oxbows, rainfed rice paddy field, fish pond, rice fish culture and cage culture.  
Rivers, water bodies and other natural and constructed wetlands were estimated to cover just 
under 945,000 ha or 4% of  the Lao PDR in 2000, including 254,000 ha from the Mekong and 
other major rivers, 57,000 ha from large reservoirs, 96,000 from swamps and wetlands, 480,000 
from rice fields, 10,300 from fish points, and 47,400 from small reservoirs, ponds and weirs  
(DLF 2001).
Capture fisheries from rivers dominate the sector, accounting for up to 75% of  all landings in the 
Lao PDR (Coates 2002), and rice fields also provide an important source of  fish and aquatic 
animals (DLF 2001). The country has one large reservoir, Nam Ngum, with modest production and 
a number of  smaller hydropower and irrigation reservoirs that are also used for fishing. Floodplain, 
wetland and swamp fisheries occur in localized areas and are more common in the south of  the 
country, although nowhere are they extensive. 

D. Temporal Coverage
Historical catch data for fisheries did not exist until 1992/93. LARReC figures are available for the 
period 1995 to 2004.

E. Methodology and Frequency of Coverage
A formal survey in the context of  the “Indigenous Fishery Development Project” was carried out 
in the late 1990s and established the initial baseline. In the same period, Catch per Unit Effort 
(CPUE) studies were initiated.

F. Methodology of Data Manipulation
The figures of  catch is reproduced directly form LARReC statistics without any further  
manipulation.
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QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
The main advantage of  this indicator is that annual figures are provided directly from the  
DLF/LARReC for the period 1995 to 2004.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
A fisheries survey in Luang Prabang Province carried out recently by the DLF and Living Aquatic 
Resources Research Center (LARReC) in cooperation with the MRC Fisheries Program, Assessment 
of  Mekong Fisheries Component (AMFC) concluded that the average yearly per capita  
consumption of  all fish and aquatic products is estimated to be 29 kg per person per year, with 
fresh fish accounting from 16 and 22 kg. The Agricultural Census 1998/99 and the Lao  
Expenditure and Consumption Survey, 1997/98 both indicate that fishing and collection of   
aquatic animals is very important for subsistence and is an integral part of  all aspects of  people’s 
livelihood strategies. According to the agricultural census more than half  of  the population is  
engaged in capture fisheries. 
Available data of  the output of  capture fisheries suggests that these, at present, are no more than 
educated guesses. Whether they must remain educated guesses, and the quality of  these guesses, 
is a subject that deserves some attention.

C. Future Work Required (for data level and indicator level)
The indicator and the fact sheet should be updated on an annual basis based on annual figures 
provided LARReC. 

SUPPORTING DATA TABLES, GRAPHS AND MAPS

Figure 1: Volume of Fish Production – 1995-2004
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Table 1: Volume of Fish Production – 1995-2004

Year Capture Aquaculture  Total Production  Target Production

1995 28,000 12,000  40,000 

1996 28,000 12,200  40,200 

1997 28,000 13,000  41,000 

1998 28,000 14,000  42,000 

1999 28,000 22,000  50,000 

2000 28,000 43,316  71,316 

2001 28,000 45,855  73,855 

2002 28,000 55,455  83,455 

2003 30,000 63,165  93,165 

2004 29,810 64,900  94,710 

2005      99,435

2010      105,401

2020      111,725
 
Source: Living Aquatic Resources Research Center (LARReC) - 2004
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SUMMARY
 

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to measure the pressure exerted on the country’s aquatic resources 
and possible indications of  overexploitation of  the capture fisheries in Lao PDR. Available data 
suggest that total output increased. Fisheries are vital to local and regional food security.

2. Relevance to Environment Planning and Management: 
Since 1975 a number of  externally funded donor projects have provided assistance to develop  
aquaculture production in Lao PDR. These projects include the construction of  hatcheries, nurseries 
and fish farms, technical assistance to the Department of  Livestock and Fisheries on policy 
development and sector management and support to the development of  aquaculture extension 
service in the country. In general aquaculture production in Lao PDR is characterized by a rather 
low output per area unit. This calls for improvements in production technologies as well as improved 
quality of  fish seeds. 
Table 1 illustrates the changing balance between capture and culture fisheries with the latter  
outstripping the former since about the turn of  the millennium. Capture fisheries combine  
production is from fishponds and fish culture in rice fields. There is a distinct difference between 
fish culture practices in peri-urban and rural areas. Peri-urban areas have access to feedstuff,  
irrigation and other agricultural inputs and more intensive livestock production provides wastes  
that can be utilized.  

3. Linkage to Other Indicators:
This indicator is marginally linked to biodiversity-related indicators such as loss of  designated  
habitats and the state of  protected species.

4. Targets: 
The fish production target was 99,435 tons/year for the periods 2000-2005, 105,401 tons/year 
in 2010 and 111,725 tons/year in 2020. Source: (Fishery Resource Strategy 2000-2004 and Target 
2005 to 2020), MAF, LARReC 2004.

5. International Environment Treaties: 
The UN Convention on Biological Diversity, ratified by Lao PDR 20/09/96, is the most relevant.

6. Laws
Lao PDR does not have a fisheries law yet. This complicates any conservation-oriented 
management one of  the most important factors in fishery management is the enforcement of   
fishery law. Now the related authorities search information for setting up the fishery law in order 
to manage the aquatic resources in sustainable way.

B. Analysis
As can be observed from Table 1 fish production increased substantially during the last decade, 
rising much faster than the country’s population. Aquaculture now surpasses capture fisheries as 
the principal source of  additional output. In these circumstances it is not surprising to find that real 
prices of  fish have been decreasing. Given the dominance of  aquaculture, such a decline is unlikely 
to be caused by overfishing of  native species, potential a major environmental concern.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

Indicator ID 

Indicator Name  Expenditure on Fish Management - 1991 to 2000

Year of Assessment  2005

Type of Indicator  Response
 
Frequently Asked Question (FAQ) Has LARReC recently developed broadly on fish   
  management and research that need to be undertaken
  in capture and culture fisheries?

Priority Concern  Fish Resources

Geographic Area  Lao PDR

Impact & Trend   Average and Consistent

Key Message  Over 92% of  the households who own ponds practice 
  some  sort of  aquaculture and 8% of  the households
  (especially in the northern provinces) integrate
  aquaculture with rice-cum-fish farming (Agriculture   
  Census 2000). According to the information provided 
  by the DLF, the pond culture area has increased from
  6,000 ha in 1990 to 16,875 ha in 1999 and the 
  integrated rice-fish farming area from 4,000 ha to
  16,200 ha during the same period.Z
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TECHNICAL INFORMATION

A. Definition
This indicator tracks government effort to promote, manage and conserve fisheries resources;  
the result is expressed as the annual amounts invested in Public Investment Programs.

B. Data Source
The data utilized for the construction of  this indicator originate from the Living Aquatic Resources 
Research Center LARReC and World Bank 1997.

C. Geographic Area / Population Coverage
 • USAID, 1960 focused in 4 Provinces 
 • Japan, 1965 focused in 4 Provinces
 • Viet Nam and PRC, 1970 focused in 3 Provinces
 • Canada, 1993-1997 Community Fishery and Fresh water Dolphin conservation Project
 • Canada, 1990-1996 Indigenous Fishery Development Project
 • MRCs, 1997-2000 Indigenous Fishery Development in Mekong basin Project

D. Temporal Coverage
The figures were originally provided from LARReC and World Bank; they are provided for the period 
1991 to 2000.

E. Methodology and Frequency of Coverage
The statistics provided to the Mission by DLF indicate a production of  24.7 million from state 
hatcheries and another 24.5 million from private hatcheries. 
The Department of  Livestock and Fishery (DLF) records indicate existence of  6 hatcheries in the 
private sector, while the Mission has observed a number of  big and small hatcheries in and around 
Vientiane Capital operating efficiently.

F. Methodology of Data Manipulation
The country with its vast water resources is in early stages of  aquaculture development and has 
high potential for contributing towards food security and income generation, especially in the rural 
areas where 85% of  the population lives. Over 92% of  the households who own ponds practice 
some sort of  aquaculture and 8% of  the households (especially in the northern provinces)  
integrate aquaculture with rice farming (Agriculture Census 2000).
Statistics indicate that over 8% of  the rural households are currently engaged in aquaculture  
(Agriculture Census 2000). The development of  rural aquaculture, it would be necessary for the 
government to look into development of  peri-urban, semi-intensive aquaculture for increased  
national production to meet the demand, bring down the prices and make fish affordable for the 
rural and urban poor consumers.
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QUALITATIVE INFORMATION
 
A. Strength and Weakness (data level)
These figures are provided directly from the LARReC and World Bank. in period 1991 to 2000.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Currently there is little or no direct private investment in the conservation of  biodiversity in the  
Lao PDR. The direct costs associated with biodiversity conservation are borne by the state. The 
Public Investment Programme (PIP) provides the overall framework for government investment, 
including both foreign and domestic contributions. It is a rolling 5-year plan which is prepared to 
reflect the priorities identified in the 5-year medium development plans. It has a major role in 
influencing overall economic growth, determining sectoral contributions, and shaping the  
allocation of  both domestic and foreign resources. Approved components of  the PIP are included 
in the national budget, and typically comprise about half  of  annual budget outlays (World Bank 
1997). 
The bulk of  current donor-supported biodiversity projects deal with sustainable agriculture and 
land use practices (33%), forests and protected areas (27%) and fisheries and wetland  
conservation (21%). Other categories of  biodiversity-related donor projects include industrial and 
urban conservation, ecotourism, and support to research, training and institutions.
Total donor commitments to biodiversity conservation have fallen dramatically for 2001-2003, after 
rising over much of  the 1990s and peaking in 2000. Support to forest conservation and protected 
areas, in particular, has reduced, while funding to sustainable agriculture and on-farm biodiversity 
conservation (partially due to foreign inflows in support of  shifting cultivation stabilization and to 
conservation components of  the Agricultural Sector Strategy) and to fisheries and wetlands  
(largely as a result of  the start-up of  several large Mekong River Commission projects) have risen.

C. Future Work Required (for data level and indicator level)
The indicator and the fact sheet should be updated on an annual basis based on annual figures 
provided LARReC.
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SUPPORTING DATA TABLES, GRAPHS AND MAPS

Figure 1: Percent of Public Investment Programmes on Crops,  
Livestock and Fisheries – 1991-2000

 

Table 1: Percent of Public Investment Programmes on Crops, Livestock  
and Fisheries – 1991-2000 – Million USD

Year Forestry  Crops,  Non-biodiversity  Total PIP 
  livestock &
  fisheries 
 

1991 10.2 34.6 89.3 134.1

1992 12.7 29.1 213.3 255.1

1993 9.6 22.1 190.6 222.2

1994 5.4 15.3 262.1 282.8

1995 3.3 8.4 226.3 237.9

1996 9.0 16.3 187.5 212.8

1997 10.7 20.5 249.0 280.2

1998 10.2 26.7 291.8 328.6

1999 12.2 29.4 329.1 370.7

2000 12.4 35.1 296.4 344.0
 

Source: Living Aquatic Resources Research Center LARReC and World Bank 1997
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SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to measure the response on the fish management. It is clearly that 
the government attempt to promote management and conserve fishery resource since 1960 until 
now.

2. Relevance to Environment Planning and Management: 
Vientiane Province, two sites studied (Nam Ngum reservoir and Nong  Nok )
Nam Ngum reservoirs Wetland type of  impoundment created numerous small islands in five groups 
of  majors islands varying in size from about one hundred to six hundred hectares, some island 
support tropical lowlands forest dominated by bamboo trees, and swamp for the daily consumption 
of  the villagers to collected bamboo just and aquatics animal and plan was included indigenous fish 
species available and plan was included some species for the animal feeding such as: Eichhornia 
sp ( ‘Phack Tob’ ), Pistia sp, Salvinia sp ( ‘Chiock’ ),  Azolla sp ( ‘Nay Hangheuane’ ) and Hydrilla 
verticilla ( ‘Nay Hangma’).
Nong Nock. Wetland type is natural wetlands pond the total areas was estimated more than 10 
hectares, it is a permanently inundate. The property wetland has to be fishing activity, rice paddy 
field and livestock purpose.
Bolikhamxay Province, has two sites studied (Huay Pakpeuang and Huay Siat )
Huay Pakpeuang is a natural swamp/wetland a permanent inundate ponds, marsh, streams and 
river. The total areas containing swamp/wetlands is about 5, 000 hectares far from main city to the 
southern part of  Bolikhamxay about 5 km, this swamp/wetland for the daily fishing areas of  the  
five village around it. The fish caught for daily consumption and sale to the Bolikhamxay and 
Vientiane municipality market of  estimate 50 to 100 tons per day during wet season and dry season 
at around 30 to 50 tons per day. 
Huay Siat wetland is a permanent inundate marsh preserved water for the agriculture and fishing 
community of  the villagers. The size is approximate about 800 m by 150 m surrounding by digging 
of  marshlands during wet season the water level deep about 4 m and dry season the water level 
depth about 2 m only convenient to catching fish for the villagers community.
Khammouane Province, has two sites studied (Nong Tao and Beuang Bon).
Nong Tao is a permanently inundate ponds, streams, swamps/wetlands and river. The total areas is 
estimate 5,800 ha, surrounded of  9 villages was used fishing facility and rice paddy field production 
from that wetlands, mainly sources of  watershed from mountain is calling Pha Leckphay mountain.
Beuang Bon is the largest pond as a permanently inundate of  that the wetlands/swamps, marsh, 
ponds and streams river. The southern part was connected to Beuang Say and the northern part 
connected to the Nong Kone, Beuang Homhuay, Beuang Gnama and Beuang Yay. The total area was 
estimated about 1,300 ha and both wet and dry seasons of  the water capacity inflow have been 
obtained 120 ha.
Savannakhet Province, has one site studied (Nong Luang).
Nong Luang. As evidence the local peoples in Savannakhet province has reported about the natural 
pond of  Nong Luang as far as long centuries was occurred. The total areas of  Nong Luang is about 
1,600 ha. Nong Luang location between Songkhone and Khanthabury district at about 18 villages 
are still recently relationship management.
Champassack Province, has two sites studied ( Nakasang and Nong Bua)
Fish conservation zone (FCZ), in Nakasang. Nakasang village is belonging Khong district,  
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2 The PIP however includes only investment projects that have a that will draw resources from the state budget, and thus 
excludes wholly donor-funded activities agricultural crops and livestock for the over harvest of wildlife.

Champassack province which has been studied on Fish Conservation Zone (FCZ), with that spawn-
ing grounds, habitat. The aim of  study as mainly research focusing on Assessment of  Fish Migra-
tion and Spawning Management of  Probarbus sp. That areas is a permanently inundate of  which 
fish migration from downstream to the Khong waterfall in the monsoon seasonal spawning season,  
during the Chinese New Year in the middle of  January to February every years.
Nong Bua.  Location from the south-east of  Champasack province about 40 Km, belonging to 
Sanasomboun district. The total areas was estimated about 10 ha. The higher level from sea water 
about 70 m.
Collaboration with MRC and IUCN for manage wetland in the Attapeu Province and Khong Island.
In additional the collaboration with ICLARM on valuation of  aquatic wetland resource.

3. Linkage to Other Indicators:
This indicator is linked to other indicators that have implications for aquatics biodiversity.

4. Targets: 
No targets specific for this indicator value have been set. Annual Fish release day is 13 July.

5. International Environment Treaties: 
For this indicator, the more relevant convention is the Convention on Biological Diversity, ratified: 
20/09/96. 

6. Laws
A number of  Lao PDR Government policies and visions relate to the utilization and protection of   
the living aquatic resources: Forestry Law 1996, Fishery Resource Strategy 2000-2004 and Target 
2005 to 2020 (Government’s strategic vision for the agricultural sector, including the fisheries 
sector, the vision/policies for the conservation and utilization of  natural resources, and the vision 
for the development of  hydropower production),  Agriculture and Forestry Sector Development Plan 
to the Year 2000, The Lao PDR Environmental Protection Law was promulgated in April 1999 and 
the Implementing Decree expected to be signed in early 2000, National Biodiversity Conservation 
Areas, Aquatic and Wild Life Managements Regulation 2003, MAF.

B. Analysis
Public Investment Programmes 1991-1995 and 1996-2000 The PIP is also the main mechanism  
by which the government identifies projects that will require donor funding , and it is estimated 
that over three-quarters of  PIP outlays are financed from foreign sources (World Bank 1997).
No disaggregated data are available that permit all the components of  biodiversity conservation in 
the PIP to be calculated. It is however possible to determine total public investment requirements 
for forestry, crops, livestock and fisheries. For the two PIPs of  1991-1995 and 1996-2000,  
investments in these biodiversity sectors averaged $ 33 million a year, or 12.5% of  the total PIP
External financing provides a major source of  support to the state budget, and also forms an  
important component of  funding to biodiversity conservation. 
A co-management program related to Fish Conservation Zones (FCZ) was set up in 59 villages 
between 1993 and 1997 (Baird et al, 1998). These Fish Conservation Zones were largely associated 
with deep pools within the Mekong mainstream which according to local villagers on Khong Island 
are important as a refuge for fishes in the dry season. The effectiveness of  the FCZ is currently 
being evaluated under the auspices of  the Living Aquatic Resources Research Center (LARReC).
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

Indicator ID 

Indicator Name  Percent Threatened Species over Global Threatened
  Species - 1996 to 2004

Year of Assessment  2005

Type of Indicator  State

Frequently Asked Question (FAQ) How seriously is biodiversity being depleted in Lao PDR?

Priority Concern  Threats to Biodiversity

Geographic Area  Lao PDR

State & Trend   Relatively Good with No Observable Trend

Key Message  As of  the latest 2004 assessment, Lao PDR could be
  providing sanctuary to approximately 1.6% of  the 
  globally threatened species. This percentage is the  
  lowest  compared to other GMS countries where the
  average is around 3%. As with other  GMS countries 
  and GMS countries as a whole, reptile species are   
  the largest contributing factor to loss of  biodiversity.
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TECHNICAL INFORMATION

A. Definition
This indicator tracks the number of  globally threatened species in Lao PDR over time. It is  
expressed as the percentage of  the number of  threatened species at the national level over the 
number of  threatened species at the global level.
Threatened species are those defined by the International Union for the Conservation of  Nature 
(ICUN) as vulnerable, endangered or critically endangered in the “Red List of  Threatened Species”. 
Extinct or lower risk (conservation dependent, near threatened or least concern) do not form part 
of  this indicator. 
Species under consideration include mammals, birds, reptiles, amphibians and fish; plant and 
insect species, for which the process of  evaluation has only just begun, are excluded from the  
indicator figures. Sub-indicator values are also given for mammals, birds, reptiles, amphibians  
and fish species.
For more information on the criteria utilized to classify threatened species as critically endangered, 
endangered or vulnerable, see “Categories & Criteria” at www.iuncredlist.org.
For more information on the species habitat definitions utilized in the IUCN Red List, see Major 
Habitats Authority File at www.iuncredlist.org.
For more information on the major threats definition utilized in the IUCN Red List, see Major 
Threats Authority File at www.iuncredlist.org.

B. Data Source
All data utilized to construct this indicator were extracted from the IUCN Red List on the Internet 
(see www.redlist.org), in early 2005 but based on the 2004 online version of  the IUCN Red List.

C. Geographic Area / Population Coverage
Figures are representative of  the country as a whole and are not differentiated by any other spatial 
sub-category. The indicator value is computed for the total number of  threatened mammals, birds, 
reptiles, amphibians and fish species; sub-indicator values are also given for each later category of  
species.

D. Temporal Coverage
Figures correspond to the contents of  the 1996, 1998 (plants only), 2000, 2002, 2003 and 2004 
IUCN Red Books.

E. Methodology and Frequency of Coverage
The IUCN Red List is continuously being updated and the equivalent of  the paper IUCN Red Book is 
being produced on an annual basis. The IUCN online Red List (see www.iuncredlist.org.) will be the 
most likely source for updating this indicator in the future.

F. Methodology of Data Manipulation
All the figures given in this fact sheet were either extracted from the online IUCN Red List database, 
through successive search criteria, or computed from the results of  such searches.
The search criterion for the online IUCN Red List is flexible; the flexibility also adds to the  
complexity. Two forms of  search are available: simple search or expert search. For the compilation 
of  this fact sheet, only the simple search menu was utilized since the expert search menu did not 
offer any added advantage.
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Except for plants which are not part of  the indicator definition, all searches were made against 
the entire database using an exact phrase search for keyword “Mammals” or “Birds” or “Reptiles” 
or “Amphibians” or “Fish”. For plants, the search was made against the taxonomy database using 
the “Plantae” keyword. For plants, using a keyword of  “plants” against the entire database  
resulted in fewer hits. Likewise, keywords of  “mammalia”, “aves”, “reptilia”, etc. against the  
taxonomy database may lead to un-predictable results.
For the purpose of  reporting progress to date in the evaluation of  potential threatened species  
(see Table 2), the Red List category of  “All Evaluated (excluding Least Concern)” was utilized to 
report the number of  evaluated species. For the purpose of  reporting the overall number of  
threatened species, a multiple selection of  “CR-Critically Endangered” + “EN-Endangered” + 
“VU–Vulnerable” categories were selected. 
For the reporting of  threatened species by Red List over time, multiple queries were conducted, 
with the above screening criteria and with the Red List assessment year criteria added.
For the purpose of  reporting threatened species by major habitat type or by major threat, the 
above threatened species criteria was applied against all years of  the Red List year of  
assessment with the 1st level definition of  the habitat or threat as additional search criteria.
The calculation of  ratios or percentages related to the downloaded figures should be obvious 
from the contents of  the data tables. It is noted however that the percentage figure associated 
with the main indicator is based on the cumulative number of  species added to the Red List, 
since 1996, and not just the annual figure.
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QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
The IUCN Red Books, or the IUCN online Red List, is a relatively new instrument to measure the 
degree of  biodiversity loss of  a particular country or region. It was initiated in 1996 without plant 
species, updated with only plant species in 1998, updated in year 2000, skipped in year 2001 and 
it is only since year 2002 that it shows some degree of  completeness and annual updating. This 
will improve in the next few years but the temporal trends which can be observed to 2004 are 
largely based of  the level of  effort that IUCN biologists have placed on certain species groups in 
certain years. The IUCN Red List is never-the-less the best source of  consistent information of  
threatened species.
For reasons stated above, the absolute number of  threatened species that is placed on the Red  
List on an annual basis is not very indicative of  the trends of  biodiversity loss in a particular  
country or region. A cumulative number might be more indicative but the indicator demands a 
denominator so that the result can be compared with other countries or regions, and so that the 
indicator value is less biased by the progress of  the work of  the IUCN biologists.
The annual ratio of  (new) threatened species over the number of  evaluated species was considered 
(see Table 2) but once again this indicator would be biased by the progress of  the individual  
species assessments. Other denominators were considered, such as the annual number of   
threatened species over the cumulative number of  threatened species for a particular country or 
region, but in the end the number of  globally threatened species, or the number of  known  
threatened species to date, was selected as the denominator.
The number of  globally threatened species as the denominator provides a neutral denominator 
for the purpose of  comparing one country or region to the other; it is also self-adjusting in terms 
of  the progress that IUCN is having in terms of  identifying and mapping the (country) range of  all 
threatened species. IUCN provides these totals including the 2004 assessment year in the statistics 
section of  their homepage (see www.redlist.org). 
The indicator value, somewhat representing the global responsibility that the specific country or  
region has to protect the enumerated species at the start of  the assessment, may appear extreme 
at the start of  the assessment period but may well be reduced as assessments for other countries 
or continents, for related species or species groups, continues. In other cases, it may increase as 
the assessment regime approaches non-evaluated species in the biome of  specific countries or 
regions. The selected indicator value and denominator is far from being perfect, but at the time  
of  this initial assessment it appears to be the one best suited (given the room for improvement  
as discussed in one of  the following sub-sections).
The main weakness of  the indicator (as discussed in the Future Work Required section below, is 
that is does not give added weight to the threatened species that are endemic to the country or 
region being considered, or to the lesser concern for species that are globally threatened but 
abundant in one specific country or region.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
As with all indicators that attempt to track and environmental phenomena over time, this indicator 
is subject to much international debate and peer review with respect to choice of  indicator (based 
on data availability), reliability, accuracy, robustness and uncertainty.
The reliability of  the indicator, especially its denominator, is very much hinged on the future  
success of  IUCN’s in getting a true global perspective database on threatened species. The  
accuracy (of  IUCN) is not questioned and the future use of  the indicator (given IUCN’s future  
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perspective) appears quite robust. And as with all other indicators which attempt to reduce a  
complex phenomenon into a single variable, there is some level of  uncertainty as to the  
appropriate (future) use of  the indicator as new information sources emerge.
One note is inserted here with respect to uncertainty and the targeting of  one threatened species 
to a specific country. The IUCN online database sometimes targets one threatened species to a 
country with an implied level (a question (?) mark) of  un-certainty. For the purpose of  this  
indicator development and limited by the IUCN Red List query capability; these questionable cases 
have been included with country or region-specific tabulations.

C. Future Work Required (for data level and indicator level)
The indicator value, with incremental annual figures, and especially the denominator, should be 
updated annually, provided IUCN provides such facility on an ongoing basis. It is expected the 
indicator value will converge to its intended purpose within less than half  a decade, if  not earlier. 
It is assumed that IUCN will provide updated global totals to serve as denominator in subsequent 
versions of  this indicator
As was previously mentioned above in the discussion on strengths and weaknesses of  the indicator, 
the indicator could be improved, given time and Internet access resources, in giving added weight 
to threatened species which are endemic to the country or region of  concern, and less weight to 
species which are threatened but which have a larger geographic range. The current online search 
facility is not ideal for this kind of  tabulation (depends on manual count of  enumerated countries), 
but such a tabulation and weight-ranking is not impossible.
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Table 1: Percent Threatened Species over Global Threatened 
Species – 1996-2004

Mammals

Assessment Year Globally Threatened Nationally Threatened National/Global
 (cumulative number) (cumulative number)  (%)
 

1996 1,096 13 1.19%

2000 1,130 25 2.21%

2002 1,137 30 2.64%

2003 1,130 32 2.83%

2004 1,101 34 3.09%

Birds

Assessment Year Globally Threatened Nationally Threatened National/Global
 (cumulative number) (cumulative number)  (%)
 

1996 1,107 0 0.00%

2000 1,183 0 0.00%

2002 1,192 0 0.00%

2003 1,194 0 0.00%

2004 1,212 25 2.06%

SUPPORTING DATA TABLES, GRAPHS AND MAPS

Figure 1: Threatened Species as Percent of Global Threatened  
Species – 1996-2004
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Reptiles

Assessment      Globally Threatened Nationally Threatened  National/Global
Year     (cumulative number) (cumulative number)  (%)
  

1996 253 1 0.40%

2000 291 12 4.12%

2002 293 12 4.10%

2003 293 12 4.10%

2004 304 12 3.95%  
Amphibians

Assessment Globally Threatened Nationally Threatened National/Global
 Year (cumulative number) (cumulative number)  (%)
 

1996 124 0 0.00%

2000 146 0 0.00%

2002 157 0 0.00%

2003 157 0 0.00%

2004 1,770 4 0.23% 
Fish

Assessment  Globally Threatened Nationally Threatened National/Global
Year (cumulative number)  (cumulative number)  (%)

1996 734 4 0.54%

2000 752 5 0.66%

2002 742 5 0.67%

2003 750 6 0.80%

2004 801 6 0.75%

All Threatened Mammals, Birds, Reptiles, Amphibians and Fish

Assessment  Globally Threatened Nationally Threatened National/Global
Year (cumulative number) (cumulative number) (%)

1996 3,314 18 0.54%

2000 3,502 42 1.20%

2002 3,521 47 1.33%

2003 3,524 50 1.42%

2004 5,188 81 1.56%

    Source: IUCN Red List 2004
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Mammals

Assessment  Evaluated Species Threatened Species Ratio
Year (annual number) (annual number) (%)

1996 39 13 33.33%

2000 22 12 54.55%

2002 6 5 83.33%

2003 2 2 100.00%

2004 5 2 40.00%
 

Birds

Assessment  Evaluated Species Threatened Species Ratio
Year (annual number) (annual number) (%)

1996 0 0 

2000 0 0 

2002 0 0 

2003 0 0 

2004 49 25 51.02%

Reptiles

Assessment Evaluated Species Threatened Species Ratio
Year (annual number) (annual number) (%)
 

1996 2 1 50.00%

2000 12 11 91.67%

2002 0 0 

2003 0 0 

2004 0 0 

Amphibians

Assessment  Evaluated Species Threatened Species Ratio
Year (annual number) (annual number) (%)

1996 0 0 

2000 0 0 

2002 0 0 

2003 0 0 

2004 15 4 26.67%

Table 2: Species Evaluated and Threatened – 1992-2004
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Plants

Assessment  Evaluated Species Threatened Species Ratio
Year (annual number) (annual number) (%)

1996 25 17 68.00%

2000 4 1 25.00%

2002 0 0 

2003 4 2 50.00%

2004 0 0 

Source: IUCN Red List 2004

Table 3: Threatened Species by Major Habitat Type - 2004

Habitat Mammals Birds Reptiles Amphibians Fish Total Citations %
 
Forest 28 20 0 4 0 52 40.00%

Wetlands 2 14 0 4 2 22 16.92%

Grasslands 7 10 0 0 0 17 13.08%

Artificial/
Terrestrial 0 14 0 0 0 14 10.77%

Shrubland 6 7 0 0 0 13 10.00%

Savanna 4 3 0 0 0 7 5.38%

Coastlines 1 3 0 0 0 4 3.08%

Artificial/
Aquatic 1 0 0 0 0 1 0.77%

Sea 0 0 0 0 0 0 0.00%

Introduced
Vegetation 0 0 0 0 0 0 0.00%

Other 0 0 0 0 0 0 0.00%

Unknown 0 0 0 0 0 0 0.00%

Rocky Areas 0 0 0 0 0 0 0.00%

Caves and 
Sub-terranean 
Habitats 0 0 0 0 0 0 0.00%

Desert 0 0 0 0 0 0 0.00%

Total Citations 49 71 0 8 2 130 100.0%
 
Source: IUCN Red List - 2004

Fish

Assessment  Evaluated Species Threatened Species Ratio
Year (annual number) (annual number) (%)

1996 8 4 50.00%

2000 1 1 100.00%

2002 0 0 

2003 1 1 100.00%

2004 3 0 0.00%
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Table 4: Threatened species by Major Threat Category

Major Threat Mammals Birds Reptiles Amphibians Fish Total Citations % 

Habitat Loss - 

Human Induced 26 25 2 4 2 59 34.91%

Harvesting 

(hunting-gathering) 20 16 4 0 1 41 24.26%

Pollution 

(affecting habitat) 2 11 0 1 1 15 8.88%

Human Disturbance 2 12 0 0 0 14 8.28%

Persecution 4 8 0 0 0 12 7.10%

Changes in native 

species dynamics 7 3 0 0 1 11 6.51%

Intrinsic Factors 3 0 1 0 1 5 2.96%

Unknown 4 0 0 0 0 4 2.37%

Accidental Mortality 2 1 0 0 1 4 2.37%

Invasive alien species 2 0 0 0 0 2 1.18%

Natural Disasters 1 1 0 0 0 2 1.18%

Other 0 0 0 0 0 0 0.00%

Total Citations 73 77 7 5 7 169 100.0%

Source: IUCN Red List - 2004

Table 5: List of Individual Threatened Species - 2004

 Scientific Name Class         Year              Endemic
      Evaluated Status Trend LAO     GMS
                  PDR 

Ailurus fulgens Mammals 1996 Endangered  ? No No

Capricornis 

sumatraensis Mammals 1996 Vulnerable  ? No No

Cervus eldii Mammals 1996 Vulnerable  ? No with India

Chrotogale owstoni Mammals 1996 Vulnerable  ? No Yes

Dicerorhinus 

sumatrensis Mammals 1996 Critically 

   Endangered  ? No No

Elephas maximus Mammals 1996 Endangered  ? No No

Hylopetes alboniger Mammals 1996 Endangered  ? No No

Mustela strigidorsa Mammals 1996 Vulnerable  ? No No

Naemorhedus 

caudatus Mammals 1996 Vulnerable  ? No No
Rattus sikkimensis Mammals 1996 Vulnerable  ? No No
Rhinoceros sondaicus Mammals 1996 Critically 
   Endangered  ? No No
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Rhinolophus 

paradoxolophus Mammals 1996 Vulnerable ? No Yes

Ursus thibetanus Mammals 1996 Vulnerable ? No No

Bos frontalis Mammals 2000 Vulnerable        Declining No No

Bos javanicus Mammals 2000 Endangered Declining No No

Bos sauveli Mammals 2000 Critically 

   Endangered Declining No Yes

Hylobates pileatus Mammals 2000 Vulnerable ? No Yes

Macaca arctoides Mammals 2000 Vulnerable ? No No

Macaca assamensis Mammals 2000 Vulnerable Declining No No

Macaca leonina Mammals 2000 Vulnerable ? No No

Nomascus concolor Mammals 2000 Endangered ? No Yes

Nomascus gabriellae Mammals 2000 Vulnerable ? No Yes

Nycticebus pygmaeus Mammals 2000 Vulnerable ? No Yes

Pygathrix nemaeus Mammals 2000 Endangered ? No Yes

Trachypithecus francoisi Mammals 2000 Vulnerable ? No Yes

Catopuma temminckii Mammals 2002 Vulnerable Declining No No

Neofelis nebulosa Mammals 2002 Vulnerable Declining No No

Panthera tigris Mammals 2002 Endangered Declining No No

Pardofelis marmorata Mammals 2002 Vulnerable Declining No No

Prionailurus viverrinus Mammals 2002 Vulnerable Declining No No

Pseudoryx nghetinhensis Mammals 2003 Endangered Declining with 

        Viet 

        Nam Yes

Tapirus indicus Mammals 2003 Vulnerable Declining No with 

                    Indonesia

Cuon alpinus Mammals 2004 Endangered Declining No No

Lutrogale perspicillata Mammals 2004 Vulnerable Declining No No

Aceros nipalensis Birds 2004 Vulnerable Declining No No

Acrocephalus tangorum Birds 2004 Vulnerable Declining No No

Actinodura sodangorum Birds 2004 Vulnerable Declining with 

        Viet 

        Nam Yes

Anser cygnoides Birds 2004 Endangered Declining No No

Aquila clanga Birds 2004 Vulnerable Declining No No

Aquila heliaca Birds 2004 Vulnerable Declining No No

Cairina scutulata Birds 2004 Endangered Declining No No

Columba punicea Birds 2004 Vulnerable Declining No No

Falco naumanni Birds 2004 Vulnerable Declining No No

Gallinago nemoricola Birds 2004 Vulnerable Declining No No

Garrulax konkakinhensis Birds 2004 Vulnerable ? with 

        Viet 

        Nam Yes

Scientific Name Class  Year   Endemic
      Evaluated Status Trend LAO     GMS
                  PDR
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Grus antigone Birds 2004 Vulnerable Declining No No

Gyps bengalensis  Birds 2004  Critically  

     Endangered Declining No No

Gyps tenuirostris  Birds 2004  Critically 

      Endangered Declining No No

Heliopais personata Birds 2004  Vulnerable Declining No No

Leptoptilos dubius  Birds 2004 Endangered Declining No No

Leptoptilos javanicus Birds 2004 Vulnerable Declining No No

Pavo muticus Birds 2004  Vulnerable Declining No No

Pelecanus   Birds 2004  Vulnerable Declining No with 

philippensis                                    Indonesia

Pseudibis davisoni  Birds 2004  Critically 

      Endangered Declining No Yes

Rheinardia ocellata  Birds 2004  Vulnerable Declining No Yes

Rynchops albicollis  Birds 2004 Vulnerable Declining No No

Sitta formosa  Birds 2004  Vulnerable Declining No No

Thaumatibis gigantea  Birds 2004  Critically  

     Endangered Declining No Yes

Turdus feae  Birds 2004 Vulnerable Declining No with  

         India

Crocodylus siamensis  Reptiles 1996  Critically 

     Endangered ? No No

Amyda cartilaginea  Reptiles 2000  Vulnerable ? No No

Cuora galbinifrons  Reptiles 2000  Critically 

     Endangered ? No Yes

Cuora trifasciata  Reptiles 2000  Critically 

     Endangered ? No Yes

Heosemys grandis  Reptiles 2000  Vulnerable ? No with 

                    Malaysia

Indotestudo elongata  Reptiles 2000  Endangered ? No No

Malayemys subtrijuga  Reptiles 2000  Vulnerable ? No No

Manouria impressa  Reptiles 2000  Vulnerable ? No with 

                    Malaysia

Pelochelys cantorii  Reptiles 2000  Endangered ? No No

Platysternon 

megacephalum  Reptiles 2000  Endangered ? No Yes

Pyxidea mouhotii  Reptiles 2000  Endangered ? No with  

         India

Sacalia 

quadriocellata  Reptiles 2000  Endangered ? No Yes

Scientific Name Class  Year   Endemic
      Evaluated Status Trend LAO     GMS
                  PDR
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Leptobrachium 

banae  Amphibians 2000  Vulnerable Declining with 

           Viet 

           Nam Yes

Rana attigua Amphibians 2000  Vulnerable Declining with 

           Viet 

           Nam Yes

Rhacophorus 

baliogaster Amphibians 2000  Vulnerable Declining with 

           Viet 

           Nam Yes

Rhacophorus 

exechopygus Amphibians 2000  Vulnerable Declining with 

           Viet 

           Nam Yes

Botia sidthimunki  Fish  1996  Critically 

      Endangered ? with 

           Thailand Yes

Probarbus jullieni  Fish  1996 Endangered ? No Yes

Scleropages formosus  Fish  1996 Endangered ? No No

Tenualosa thibaudeaui  Fish  1996 Endangered ? No Yes

Dasyatis laosensis  Fish  2000 Endangered ? No Yes

Pangasianodon gigas Fish  2003 Critically 

      Endangered Declining No  Yes

 Vulnerable 48 

 Endangered 21 

 Critically Endangered 12 

 Endemic to Lao PDR 0 

 Endemic to Lao PDR plus one other 8 

 Endemic to GMS 28 

 Endemic to GMS plus one other 7 

Source: IUCN Red List - 2004

Scientific Name Class  Year   Endemic
      Evaluated Status Trend LAO       GMS
                  PDR
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Table 6: Comparative Indicator Values in 2004 for All GMS Countries

Country Mammals Birds Reptiles Amphibians Fish Total

Cambodia 2.54% 2.15% 4.93% 0.17% 1.62% 1.64%

Lao PDR 3.09% 2.06% 3.95% 0.23% 0.75% 1.56%

Myanmar 3.63% 4.04% 8.55% 0.00% 1.25% 2.41%

Thailand 3.45% 4.13% 7.24% 0.17% 4.74% 2.91%

Viet Nam 4.00% 3.63% 8.88% 0.85% 3.50% 3.05%

Yunnan Province 2.91% 1.49% 3.95% 0.11% - 1.23%

GMS Average :  3.27% 2.92% 6.25% 0.26% n/a 2.13%

Source: Findings of the SEF-II Project

SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to describe the maintenance of, or conversely, the loss of  species 
diversity. It is understood that the smaller this number is for a specific country or region, the better 
the country or region is at the maintenance of  species diversity. However the rise and fall of  the 
indicator value over the years may or may not be indicative of  the government responses within 
the country or region. Assessment of  species outside the country or region leading to a rise in the 
denominator may result in the fall of  the indicator value. Further assessments for species contained 
primarily within the country or region may temporarily inflate the value of  the indicator.

2. Relevance to Environment Planning and Management: 
Maintenance of  biodiversity is essential for ecosystem wellbeing. Species diversity is one of  the 
three main levels of  biodiversity, the others being ecosystem and genetic diversity.

3. Linkage to Other Indicators:
This indicator is linked to other indicators that have implications for biodiversity. These include: 
protected area as a percent of  total area, loss of  designated habitat, protected species, etc.  

4. Targets: 
No specific targets for this indicator value have been set by the Government of  Lao PDR.

5. International Environment Treaties: 
For this indicator, the more relevant convention is the Convention on Biological Diversity, ratified: 
20/09/96. 

B. Analysis
As can be observed from Figure 1 and Table 1, Lao PDR is a tentative sanctuary to approximately 
1.6% of  the globally threatened species. This standing includes approximately 3.1% of  globally 
threatened mammals, 2.1% of  globally threatened birds, 4% globally threatened reptiles, and less 
than 1% of  globally threatened fish or amphibians. 
As can be observed from Table 2, the rise in the share of  globally threatened species from 0.54%  
in 1996 to 1.56% in 2004 is largely attributed to the progress of  the evaluation work and is not 
necessarily indicative of  a trend of  loss of  biodiversity.

   As can be observed from Table 2, the 0.54% value in 1996 is based on the first version of  the IUCN  
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Redbook at which time only 60% of  the relevant mammals had been evaluated, few reptile and fish 
species had been evaluated and at which time amphibians and birds were not part of  the equation. 
The relevant amphibians and birds were in fact not evaluated until 2003. Therefore the indicator 
value and trend before 2003 has very little meaning. 
But now that the indicator value is inclusive of  all threatened species types, the future value of  the 
indicator will be more indicative of  the trend in the loss of  biodiversity in Lao PDR. It is not  
expected to vary dramatically from the 2004 figures. It may artificially rise if  new globally  
threatened species also have sanctuary in Lao PDR; it may artificially fall if  new threatened  
species have sanctuary outside of  Lao PDR. There is already evidence of  this artificial fall in the 
reptile species after year 2000. While the indicator serves well to measure Lao PDR’s share of  a 
global priority, only changes in the status of  individual species (see Table 5) can be utilized to  
measure progress at the national level.
Apart from the indicator value itself, the IUCN database of  threatened species has also provided 
some insight as to what are the habitats of  those species relevant to Lao PDR and what are the  
major threats to those threatened species. As can be observed from Table 3, forests are the  
dominant habitat for approximately 40% of  threatened mammals, birds and amphibians but loss 
of  wetlands and grasslands are also and important consideration. Loss of  shrub lands and  
artificial/terrestrial habitats, which include arable land and pasture land, may also be critical  
habitat for some of  Lao PDR’s threatened bird species. Therefore societal responses which attempt 
to protect non-forest areas may be of  equal importance and the last column of  Table 3 might be  
a model for the ideal composition of  protected areas in Lao PDR.
Based on the same IUCN database, Table 4 provides some insight as to the major threats relevant 
to the threatened species in Lao PDR. Loss of  habitat is the dominant threat for 35% of  the  
threatened species but harvesting is a close second at 24%. Therefore societal responses which 
deal with the hunting and gathering of  these threatened species may be of  equal importance as 
those societal responses which attempt to protect their habitats.
Table 5 lists all of  the currently threatened species which have sanctuary in Lao PDR along with 
their current 2004 standing on the IUCN Red List. As of  2004, 48 species were listed as  
vulnerable, 21 as endangered and 12 as critically endangered. Any future decrease in the level  
of  endangerment of  these species, or the removal of  the species from this list, is indicative of   
progress in conserving biodiversity; any future increase in the level of  endangerment will be a 
negative indication of  progress.
It can also be noted from Table 5 that none of  Lao PDR’s share of  the globally threatened species 
are endemic to Lao PDR and therefore Lao PDR alone is not solely responsible for its 1.6% share 
of  globally threatened species. However for 8 of  the threatened species, Lao PDR and one of  its 
GMS neighbors (mainly Viet Nam) share the total responsibility.  It can also be observed from Table 
5 that 28 of  Lao PDR’s current 81 threatened species are endemic to GMS countries.
Table 6 provides the basis for comparing the current value of  the indicator with other GMS  
countries, or with GMS countries as a whole. As can be observed from Table 6, Lao PDR’s 1.56%  
of  globally threatened species ranks second lowest amongst the six GMS countries. Reptile  
species are the largest contribution to Lao PDR’s share of  the threatened species, as is the case 
for all other GMS countries or for GMS countries as a whole. While half  of  these reptile species are 
endemic to GMS countries and one neighboring country, none are endemic to Lao PDR. 
Based on this comparison of  this indicator with the indicator value of  other GMS countries, it is 
concluded that the current state of  biodiversity in Lao PDR is relatively good, with no observable 
past trends and an expectation that the global share of  Lao PDR’s threatened species will remain 
constant in the very near future.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

Indicator ID 

Indicator Name  Ratio of  Natural Forest to Plantation Forest – 1976  
  to 2002

Year of Assessment  2005

Type of Indicator  Pressure

Frequently Asked Question (FAQ) What are the long term effects of  plantation programs on  
  the existing biodiversity?

Priority Concern  Threats to Biodiversity

Geographic Area  Lao PDR

Magnitude & Trend   Medium and Increasing

Key Message  Eighty percent of  Lao PDR remains forested, although
  more  than a half  of  the total is seriously degraded.  
  The area of  natural forest, in varying stages of    
  degradation, has been declining  in relation to the areas
  of  plantation forest. The exact extent and quality of
  plantation forest remains subject to significant   
  uncertainty. Despite that, the overall relationship  
  between natural and plantation forest is one of  a 
  comfortable surplus of  the former over the latter for the
  time being, justifying the “medium” rating.
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to track the loss of  biodiversity caused by the loss of  natural forests and 
their replacement by plantation forests; it is expressed as the ratio between natural forest area and 
plantation forest area.
Plantation forest for the purpose of  this indicator development refers to forest stands established 
artificially by afforestation and reforestation for industrial and non-industrial purposes. Natural 
forest for the purpose of  this indicator refers to un-disturbed or reforested forest area with a crown 
cover greater than >20%. Both natural forest area and plantation forest area are considered  
“current” forest area by Lao definition and the sum of  both areas should add up to the total of   
current forest area. 

B. Data Source
The data utilized for the construction of  this indicator originates from the Center for International 
Forest Research (CIFOR) in Bogor, Indonesia who in turn quote their sources of  data as identified in 
Table 1 of  this fact sheet.

C. Geographic Area / Population Coverage
The data is representative of  natural and plantation forest area for Lao PDR as a whole.

D. Temporal Coverage
Estimates were available for a variety of  years, starting in the early 1960’s but only representative 
figures for 1976, 1980, 1985, 1990, 1995, 1998, 1999, 2000 and 2002.

E. Methodology and Frequency of Coverage
Annual forest and forest plantation survey of  each provinces is an important forestry land use that 
will become increasingly in the future, and data available in MAF/DoF as well as Provincial  
Agriculture and Forestry Offices (PAFO) and District Agriculture and Forestry Offices (DAFO) level.  

F. Methodology of Data Manipulation
The indicator value was computed by dividing the area of  natural forest by the area of  plantation 
forest.
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QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
The main weakness of  the indicator is that the data is from a 3rd party source, based on a one-time 
analysis, and such data source may not exist in the future. Never-the-less the indicator data is valid 
as a pressure indicator and national data sources may become available for the continuation of  the 
indicator in the future.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Some 113,000 ha of  plantation have been established, predominantly in the Central region (43%).   
It has been estimated that some 75,000 hectares have survived and these constitute the current  
national stock of  standing tree plantation.  
According to a Lao PDR-ADB project, individual farmers and entrepreneurs contribute the largest 
area to the national total planted area (47.5%), with an average planted area of  between 20 and  
30 ha.  Smallholders constitute the largest tree-owning group but on average have smaller 
plantations (~1.8 ha), altogether accounting for 30% of  the total area planted under the project.   
At the other end of  the scale, participating companies constitute 1% of  clients but, with average  
plantation size of  200 ha, contribute almost 10% of  the area, with households contributing the 
remaining 13%. (source: Forest Strategy 2020)

C. Future Work Required (for data level and indicator level)
The indicator and the fact sheet should be updated on an annual basis based on annual figures 
provided by NAFES/DFRC, MAF, if  and when they become available.

SUPPORTING DATA TABLES, GRAPHS AND MAPS

Figure 1: Ratio of Natural Forest Area to Plantation Forest Area – 1980-2002
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Table 1: Ratio of Natural Forest Area to Plantation Forest Area – 1976-2002

Year Natural Forest Plantation Forest Ratio Source
 ( 1000’s Ha.) ( 1000’s Ha.) Natural/Plantation 

1976 11,077 92 120 CIFOR

1980 10,486 422 25 CIFOR

1985 9,308 584 16 CIFOR

1990 8,431 745 11 MAF

1995 8,252 1,050 8 CIFOR

1998 8,238 1,195 7 FREC

1999 8,231 1,340 6 SOE2001

2000 8,108 1,711 5 FAO-FRA

2002 9,878 1,914 5 CIFOR

SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to track the loss of  biodiversity from the loss of  natural forests and 
their replacement with artificial forest stands intended for industrial and non-industrial usage. It is 
expressed as the ratio of  the area of  natural forest over the area of  plantation forest. The ratio and 
the indicator value starts at infinity when the forest is all natural and there is no plantation area. 
The ratio nears zero as the forest area nears 100% plantation. There decease in the ratio over time 
is indicative of  loss of  biodiversity but it may only be of  concern when the indicator ratio is between 
1 and 0 (e.g. are the plantation area exceeds that of  the natural forest area).

2. Relevance to Environment Planning and Management: 
Forest Strategy to the year 2020, July 2005, National Strategy on Environment to the years 2020 
and Action Plan for the year 2006-2010, 27 August 2004, National Biodiversity Strategy to 2020 
and Action plan 2010, 11 June 2004. 

3. Linkage to Other Indicators:
None specific.

4. Targets: 
Tree planting has been a national priority since liberation and already in 1979, PM’s Provision
 N_ 74 promoted tree planting on bare land, and in 1980, June 1st was designated National Tree 
Planting Day.  Under the current 5-Year National Socio-Economic Development Plan (2001-2006), 
tree planting for commodity production is strongly promoted, with a target of  134,000 ha.  Annual 
planting area and seedling production targets are set in the National Socio-Economic Development 
Plans and distributed to Provinces for implementation. 
With respect to legislation, besides the Forestry Law, MAF Regulations N_ 196/2000 on Tree  
Plantation Development, and N_ 1849/2000 on Tree Plantation Registration and the annual PM 
Orders regulating forestry activities (PMO 11/99; PMO 10/2000; PMO 15/01, and PMO 18/02) 
provide important support for tree planting.  
To achieve targets, Government provides incentives, including allocation or lease of  land for tree  
planting, property rights on planted trees, land tax exemption for registered plantations and free 
distribution of  seedlings to farmers and organizations.  A reforestation fee levied on logs and NTFPs 
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harvested from natural forests is also used in nursery construction, seedling production and  
plantation development.  In addition, plantation projects, such as the ADB-supported Industrial 
Tree Plantation Project (ITPP) have been implemented and Government is also cooperating with JICA, 
DANIDA, Switzerland, GTZ and other donor agencies over various aspects of  tree plantation  
promotion. (source: Forest Strategy 2020)

5. International Environment Treaties: 
Many international agreements deal with forests within the context of  natural resources and 
environment conservation, for example Convention on International trade in Endangered Species 
(CITES), Convention on the Conservation of  Wetlands of  International Importance (Ramsar 
Convention), Convention on Biological Diversity, Convention on Climate Change, Conservation of   
Nature and Natural Resources.
Lao PDR signed the CITES convention in December 1975, and ratified it on 30 May 2004. On 20  
September 1996, Lao PDR ratified the Convention on Biological Diversity (CBD). Lao PDR ratified  
Convention on Climate Change on 4 April 1995. Lao PDR became a signatory to ASEAN’s Agreement 
on The Conservation of  Nature and Natural Resources in 23 July 1997.

B. Analysis
As can be observed from Figure 1 and Table 1, the ratio of  natural forest area to plantation forest  
area decline from 25:1 in 1980 to 5:1 in 2002. In other words, there was 25 times more natural  
forest than plantation forest in 1980 and in year 2002, there was only 5 times more natural forest 
than there was plantation forest. During this 22-year period, this is the result of  608,000 hectare 
decline in natural forest area combined with a 1,492,000 hectare increase in area of  plantation  
forest.
The sharp decline in the value of  the indicator may be of  concern for the conservation of  biodiversity 
but the current result (5:1) is not an alarming figure. As discussed earlier, the ratio of  the indicator 
may only be cause for alarm when reaches 1, i.e. as the area of  plantation forest exceeds the area of  
plantation forest.
Based on the lack on any other comparative values and the lack of  a direct target for this pressure 
indicator, it is concluded that the pressure on biodiversity, as tracked by this indicator, is medium 
and increasing.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

Indicator ID 

Indicator Name  National Protected Areas as Percent of  Total Land 
  Area - 1993 to 2002

Year of Assessment  2005

Type of Indicator  Response

Frequently Asked Question (FAQ) Is the system of  protected areas providing adequate  
  sanctuary to threatened and endangered species?

Priority Concern  Threats to Biodiversity

Geographic Area  Lao PDR
 
Impact & Trend   Average but Intermittent

Key Message  Since its initial establishment in 1993, the Lao system  
  of  protected areas has provided some form of  
  protection to approximately 14.3% of  the total land 
  area. This exceeds the IUCN  recommendation that 10%
   of  the total land area be allocated to biodiversity 
  conservation and protection but many countries have 
  exceeded this number by orders of  magnitude. The 
  level of  protection however is the lowest of  the IUCN  
  categories (Category  VI) and in fact all national 
  protected areas are multiple use areas.
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to track the extent of  national protected areas over time; it is expressed as 
the percent of  the area of  national protected areas over total land area.
Provincial and district protected areas and conservation forests are not part of  this indicator since 
their aerial extent could not be tracked over time. However their current aerial extent is detailed in 
this fact sheet.
The system of  National Protected Areas (NPAs) in Lao PDR is relatively new and the bulk of  the 
NPAs were established in 1993 under what was then termed National Biodiversity Conservation 
Areas (NBCAs). NPAs are managed by the Ministry of  Agriculture and Forestry-Fisheries (MAFF).
According to the World Conservation Union (IUCN),  a protected area is an area dedicated to the 
protection and maintenance of  biological diversity, and of  natural and associated cultural  
resources, and managed through legal or other effective means. In the Lao NPA system all NPAs 
are IUCN Category VI (multiple use areas).

B. Data Source
The data utilized for the construction of  the main indicator originates from the Ministry of   
Agriculture and Forestry (MAF). The area figures for each of  the NPAs were extracted from 
“National Biodiversity Conservation Areas, Aquatic and Wild Life Managements Regulation”. 
The area figures for other provincial and district protected areas were obtained from National 
Biodiversity Strategy and Action Plan June 2004.
The Geographic Information Systems (GIS) datasets utilized for the habitat analysis of  the NPAs 
originate from DOF/DFRC 2000.

C. Geographic Area / Population Coverage
The data and the indicator are representative of  all protected areas for the country as a whole and 
percentage figures are based on a total land area of  23,680,000 hectares.

D. Temporal Coverage
The National Protected Area system for Lao PDR was legally established in 1993 through the Prime 
Minister’s Decree No 164. Two more NPAs have been established since then, with NBCAs now 
totaling 20, while others have been expanded. In the end of  year 2000, the PM Decree No 193 
established the contiguous areas between three NPAs as corridors (one between Na Kai Nam Teun 
NPA and Phou Hinpoun NPA, and one between Nakai Nam Teun NPA and Hin Nam Nor NPA)

E. Methodology and Frequency of Coverage
While the bulk of  the NPAs were established in 1993, some may have been expanded or extended 
since then. The Ministry of  Agriculture and Forestry should be consulted to obtain the latest 
figures.

F. Methodology of Data Manipulation
Area figures for individual protected areas were obtained from the quoted source and have not been 
manipulated. Figures based on the proportion of  total land area are based on a total land area of  
23,680,000 hectares. 
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For the purpose of  describing the habitat composition of  NPAs, a GIS overlay was performed with 
the MRC land cover map and the latest dataset of  protected areas. Each of  the habitats is then 
expressed as a percentage of  the official protected area figure. These selected habitat areas have 
been expressed as a percentage of  the official protected area figure, assuming that the balance of  
the protected area falls under the category of  “other land covers”.

QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
As evidenced in Table 4 of  the state indicator fact sheet for threats to biodiversity (Table 4), loss  
of  habitat is cited as the major threat to almost 35% of  the threatened species, followed by  
hunting and gathering at 24%. Therefore a response indicator which captures the level of  habitat  
protection is appropriate and could be complemented by one which attempts to track the level of  
protection given to individual species.
However a response indicator that tracks only protected areas has two main weaknesses.  First, 
it does not capture the quality of  management, i.e. whether the areas are in fact protected from 
incompatible uses.  Second, the indicator does not show how representative the protected areas 
are of  the country’s ecological diversity.
To overcome the above weaknesses, the system of  protected areas has been mapped to IUCN 
protection categories to give an indication of  the level of  protection which is associated with each 
of  the protection categories in the Lao system of  protected areas. As well, the habitat composition 
of  all protected areas combined has been added to give an indication of  the types of  habitats that 
the system of  protected areas is attempting to protect. As a result, the habitat composition of  all 
existing protected areas can be compared with the ideal habitat composition as dictated by the 
threatened species (Table 3 of  the related state indicator). 
Another weakness of  the indicator, as constructed using the latest aerial figures, is that is show the 
expansion (or reduction) of  individual protected areas over time. A more comprehensive indicator 
would also track the change in area of  existing protected areas over time.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Area figures for protected areas are based on official country estimates and are subject to  
refinement and improvement as boundaries are demarcated by the Department of  forestry  
(DOF/ DFRC, 2004)

C. Future Work Required (for data level and indicator level)
The indicator figures should be revised as any protected areas change or as new protected areas 
are added. 
Any work related to the improvement of  the accuracy of  the GIS datasets which are utilized to 
represent these protected areas and protected forests would be beneficial to the reliability of  this 
indicator. If  feasible, the coordinates of  the protected area definition should be based on boundary 
demarcations and not on the manual digitization of  such boundaries.
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 Table 1: Protected Area as Percent of Total Land Area – 1993-2002

Year Protected Area (ha) % of Total Land Area

1993 2,979,700 12.6%

1995 3,310,200 14.0%

2000 3,387,370 14.3%

Note: Total Land Area = 23,680,000 hectares
Source: Ministry of Agriculture and Forestry 

SUPPORTING DATA TABLES, GRAPHS AND MAPS

Figure 1:  Protected Area as Percent of Total Land Area – 1993-2002
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Figure 2: National Biodiversity Conservation Areas
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Table 2: National, Provincial and District Protected Areas
 

No. National Protected  Areas (ha) Year of  IUCN Category
    Areas  Approval

1 Nam Dene Dinh 222,000 1993 VI

2 Nam Ha 222,400 1993 VI

3 Nam Et 170,000 1993 VI

4 Phou Loeuy 150,000  1993 VI

5 Nam Xam 70,000 1993 VI

6 Nam Phoui  191,200 1993 VI

7 Phou Pha Nang 70,000 1993 VI

8 Phou Khao Khoay  200,000 1993 VI

9 Nam Kading 169,000 1993 VI

10 Phou Hin Poun 150,000 1993 VI

11 Nakai Nam Theun 353,200 1993 VI

12 Hin Nam No 82,000  1993 VI

13 Phou Xang He 109,900  1993 VI

14 Xe Bang Nouan 150,000 1993 VI

15 Phou Xieng Thong 120,000 1993 VI

16 Dong Hua Sao 110,000 1993 VI

17 Dong Am Pham 200,000 1993 VI

18 Xe Pian  240,000 1993 VI

19 Xe Sap  133,500  1995 VI

20 Dong Phou Vieng 197,000  1995 VI

21 NNT-PHP Corridor 73,860 2000 VI

22 NNT-HNN Corridor 3,310 2000 VI

         % Land Area # of PAs
  Sub-Total: National PAs 3,387,370 14.3% 

 Provincial PAs 461,410  1.9% 23

 Districts PAs 55,713  0.2% 55

 Provincial conservation forests 931,969  3.9% 57

 Districts conservation forest 503,733  2.1% 144

Total: All Protected Areas 5,340,195 22.6% 298

   Source: Ministry of Agriculture and Forest, Forestry Department, Forest Resource Conservation Division
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Figure 3: 1997 Habitat Composition of Existing Protected Areas
 

Table 3: 1997 Habitat Composition of Existing Protected Areas

Habitat % All Protected Areas

Forests 87.4

Grasslands 3.4

Wetland 4.5

Agriculture 2.4

Other  2.3

Total 100

Table 4: Comparative Indicator Values for GMS Countries

Country Percent of Total Land Area Future Target

Cambodia 32.0% as of  2002 Maintain existing and extend protected   

  forest area.

Lao PDR 14.3 % as of  2002 Maintain existing which is above IUCN   

  recommendation of  10%.

Myanmar 7.2% of  as 2004 IUCN recommendation of  10%.

Thailand 18.2% as of  2004 Include another 18% as Class 1 Water  

  sheds.

Viet Nam 6.2% as of  2004 IUCN recommendation of  10%

Yunnan 8.8% as of  2004 Maintain existing which is above 8% target.

Source: Findings of the SEF-II Project
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SUMMARY

A. Policy Reference

1. Purpose: 
This indicator measures the importance attached to protected areas established to safeguard  
biological diversity and natural and cultural resources. It is understood that the higher the  
percentage of  the indicator, the better the performance of  the country in protecting and  
conserving its biodiversity.

2. Relevance to Environment Planning and Management: 
Protected areas are an essential tool for ecosystem conservation, with functions going well beyond 
the conservation of  biological diversity.  As such, they are one of  the building blocks of   
sustainable development.

3. Linkage to Other Indicators:
This indicator is closely linked to others which relate to natural resource use and management. 
Closely associated indicators would include: protected forest area, land use change, and  
threatened species.

4. Targets: 
There are no current targets associated with this indicator. In initial 1993 allocation however was 
made at the recommendation of  IUCN that each country set aside 10% of  their total land area as 
biodiversity conservation area. 
The original system design goal was to “provide effective protection to 5-20 percent of  the original 
area of  each habitat type within each bio-geographical sub-unit”. However this indicator and this fact 
sheet does not have the data evaluate such design goal.

5. International Environment Treaties: 
The following international agreements and conventions apply to the establishment of  protected 
areas:

1985 ASEAN Agreement  Lao PDR became a full member of  the ‘ 
  Asso on the Conservation of  ciation of  Southeast  
  Asian Nations’ (ASEAN) Nature and Natural  
  Resources in 1997. The government has been  
  engaged in implementing the ‘Hanoi Action Plan’  
  and its environmental strategic plan and is  
  considering a number of  agreements with significant  
  influences on the national development and   
  environmental protection.

1987 Protection of  the World  The Government accepted accession to the   
 Cultural and Natural Heritage ‘Convention for the Protection of  the World   
  Cultural and Natural Heritage’  on 20 March 
  1987 and is taking the legal, scientific,  
  technical, administrative and financial measures  
  necessary for identification, protection, conservation, 
   and rehabilitation of  designated  heritage sites in the  
  country. Luang Prabang town was designated as the 
  first site and others are being proposed.
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1995 Agreement on the Cooperation  The Government signed the ‘Agreement on the 
 for the Sustainable Development  Cooperation for Sustainable Development   
 of  the Mekong River Basin of  Mekong River Basin’ together with other   
  members of  the Mekong River Commission  
  on 5 May 1995 and is implementing the ‘Mekong  
  River Programs’.

  
1995 United Nations Convention  The Government has been a signatory of  the   
 to Combat Desertification (CCD) ‘United Nations Convention to Combat 
  Desertification’ (CCD) since 30 August 1995 and 
  accepted accession to the Convention on 20  
  September 1996. The Government adopted the   
  ‘National Action Plan’ (NAP) to combat  
  desertification in 1999 and is revising it.

1995 United Nations Framework  The Government has accepted accession to the   
 Convention for Climate Change  ‘United Nations Framework Convention on Climate  
 (UNFCCC) Change’ (UNFCC) on 4 April 1995. The first  
  ‘National Communication’ was issued in 2000.

1996 Convention on Biological  The Government has accepted accession to the  
 Diversity (CBD) Convention on Biological Diversity’ (CBD) on 20   
  September 1996 and has finalized its ‘National   
  Biodiversity Strategy and Action Plan’ (NB SAP)  
  for conservation and sustainable use of  the  
  nation’s biodiversity in 2004.  In 2004, the 
  Government signed the convention.

1998 Montreal Protocol The Montreal Protocol on Substances that Deplete 
  the Ozone Layer was adopted in September 1987. 
  The Protocol was adjusted to accelerate the phase 
  out schedules, and has also been amended to 
  introduce  other kinds of  control measures and to 
  add new controlled substances to the list.  
  Governments are not legally bound until they ratify  
  the Protocol as well as the Amendment. Lao PDR has 
  ratified  the Protocol, but not yet the amendment.

1998 Vienna Convention on the  The Government accepted accession to the 
 Protocol of  the Ozone Layer ‘Vienna Convention for the protection of  the Ozone
  Layer and the Montreal Protocol on Substances that  
  Deplete the Ozone Layer’  on 21 August 1998 and has  
  finalized the ‘National Action Plan’ to deal with this
  issue in the beginning of  2004.
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2000 Millennium Declaration In September 2000, Lao PDR adopted the 
  Millennium Declaration. The Declaration includes the  
  Millennium Development Goals (MDG), a set of  
  development goals related to peace, security and   
  development concerns, including environment,   
  human rights, and governance. The MDG 
  incorporate most of  the goals and targets set at the  
  global conferences and world summits of  the 1990s.

2004 Convention on International  Lao PDR has sign the Convention on International  
 Trade in Endangered Species  Trade in Endangered Species of  Wild Fauna and Flora  
 of  Flora and Fauna (CITES) (CITES) in 30 May 2004. CITES entered into force in  
  July 1975 and now has more than 165 member 
  countries. These countries act by banning commercial  
  international trade in an agreed list of  endangered  
  species and by regulating and monitoring trade in 
  others that might become endangered.

B. Analysis
As can be observed from Figure 1 and Table 1 and Table 2, the Lao system of  protected area has  
not expanded much after its initial establishment in 1993. This initial 1993 allocation however 
corresponds to 12.6% of  the total land area and exceeded the recommendation by the IUCN that  
10% of  the total land area be allocated to biodiversity conservation and protection.
Since the establishment of  the first NPAs in 1993, two additional NPAs were established in 1995  
bringing the total to 14% of  total land area. Two corridors, between three of  the existing NPAs were 
added in year 2000 bringing the final total to 14.3% of  total land area. While the area under nominal 
protection may be considered large, in reality all NPAs are multiple use areas (IUCN category VI). 
As with most other GMS countries, national protected areas are not the only form of  protected areas. 
In Lao PDR, provincial and district protected areas and conservation forests (see Table 2) correspond 
to another 8.3% of  total land area and the combine area at all three levels of  jurisdiction represents 
22.6% of  total land area. 
Figure 3 and Table 3 provide a snapshot of  the land cover, or habitats, under the existing protected  
areas and corridors in 1997. Assuming that the land cover within protected areas has not changed 
since 1997 the results of  this GIS analysis indicates that 87.4% of  the NPAs as a whole consists of  
forests, 3.4% as grasslands, 4.5% of  wetlands, 2.4% of  agricultural area and 2.3% of  other land  
covers. The state indicator fact sheet, based on the cited habitat of  endangered species, suggests that 
the forest composition should be much less than this (40%) and that wetlands and grasslands should 
have a higher proportion (17% and 13% respectively.). However the Lao system of  NPAs was not  
designed with this objective in mind. It was designed with a better aim to be representative of  all  
major eco-systems in Lao PDR, i.e. to be representative of  the original area of  each habitat type with  
in each bio-geographical sub-unit.
Table 4 presents comparative figures of  the same indicator for other GMS countries or province,  
mainly for illustrative purposes. Without consideration of  the IUCN category, it is not fair to compare 
the final percentage figure from one country to the other.
For lack of  any other target figure, the 10% IUCN recommendation and the range by which some other 
GMS countries have exceeded this target was utilized against the evaluation criteria. Based on this 
analysis and the observed trend in the indicator value, it is concluded that the response by the Lao 
government in establishing NPAs and conserving biodiversity has been on average and intermittent.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

Indicator ID 

Indicator Name  Sediment Load in Selected Rivers  - 1989 to 1995

Year of Assessment  2005
 
Type of Indicator  State

Frequently Asked Question (FAQ) Has land degradation and associated problems like soil  
  erosion been getting more serious in Lao PDR?

Priority Concern  Land Degradation

Geographic Area  Lao PDR

State & Trend   Average with Undetermined Trend

Key Message  The time profile of  sediment readings in Lao rivers does
  not give a clear picture of  the trend in land degradation.  
  The readings are not  significantly different from those in  
  similar geographical areas in other GMS countries.
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TECHNICAL INFORMATION

A. Definition
This indicator tracks sediment load in selected rivers, including the Mekong River, over time. 
The result is expressed in grams of  suspended sediment per liter.
Sediment load is defined as the quantity of  suspended sediment contained in a volume of  water 
(in g/l), measured at regular intervals in pre-determined points along selected river courses.

B. Data Source
Most of  the data utilized for the construction of  this indicator originate from a Water Quality and 
Analysis Project conducted by the Department of  Irrigation, Ministry of  Agriculture and Forestry 
in 1997. 

C. Geographic Area / Population Coverage
The suspended sediment is measured at maximum and minimum of  the points on the mainstream 
on the following  rivers:
 
 1) Mekong at Luangprabang (H011201)
 2) Mekong at Vientiane (H011901)
 3) Mekong at Pakse (H013901)
 4) Nam Ou at Ban Hatya (H100101)
 5) Nam Ngum at Thangone (H230102)
 6) Nam Ngum at Damsite
 7) Nam Lik at Thalath (H230206)
 8) Nam Sebangfai at Ban Sebangfai (H320101)
 9) Nam Sebanghieng at Ban Kongdong (H350101)
 10) Sedone at Ban Souvannakhili (H390104)
 11) Sedone at Dam Site (H390199)

D. Temporal Coverage
The period of  record for 10 of  the 11 stations is 1989 to 1995; for the station on the Mekong River 
at Luangprabang, the data includes measurements for 1997 and 2000.

E. Methodology and Frequency of Coverage
It seems that no formal water quality guidelines specific to the methodology used for the 
assessment of  the water quality of  the Mekong River and its tributaries exist in Lao PDR although 
they are considered to be based on procedures used by French water basin agencies. This 
methodology is mainly based on the notion of  alteration. Parameters with similar nature or 
similar effects on the water bodies are combined and form a type of  alteration. The measurement 
are monthly suspended sediment flow, semi-annual, dry season—wet season readings1989-1995.

F. Methodology of Data Manipulation
A total of  11 stations have been chosen: 3 on the Mekong River and 8 on the major tributaries. 
The MRC Suspended Sediment data have been accepted without any further manipulation or 
adjustment. 
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QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
Strengths
The sediment data have the advantage of  being easily understood and intuitively linked to soil 
erosion.
Weaknesses
The disadvantage of  sediment data is that they can be affected by irregular events such as 
infrastructure developments (e.g. construction of  a water reservoir). Also, complex lags exist 
between the rate of  soil erosion and the sediment readings that may complicate the interpretation 
of  the sediment readings.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
The sediment loads that have been considered for this indicator was chosen from the stations that 
were used to calculate the loads. They are all located in the upper and lower parts of  the lower 
Mekong River and its tributaries.
The overall state of  land resources, especially its vulnerability to erosion, can in principle be 
established by reference to sediment loads recorded in the rivers of  the relevant watersheds. 
It seems that no water quality guidelines specific to the methodology used for the assessment of  
the water quality of  the Mekong river and its tributaries. The MRC has used the standard and 
parameters considered for this assessment are the ones defined by the French water basin agencies. 
This methodology is mainly based on the notion of  alteration. Parameters with similar nature or 
similar effects on the water bodies are combined and form a type of  alteration.

C. Future Work Required (for data level and indicator level)
Expansion of  the network of  measuring station is needed to provide a more balance picture of  the 
pattern of  soil erosion.
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Sediment (mg/l, the highest of wet season readings)

SUPPORTING DATA TABLES, GRAPHS AND MAPS

Table 1: Maximum Wet-Season Suspended Solids (mg/L) on the 
Mainstream of Different Rivers – 1985-1995

 Station  
           1989 1990 1992 1995 1997 2000

Mekong at Luang Prabang    300  1,484 680   1,185  477   440

Mekong at Vientiane    1,731 1,884 786   3,013   -    -

Mekong at Pakse    296 1,052 300    376    -    -

Nam Ou at Ban Hatya    3,492  528 108    341    -    -

Nam Sebangfai at Ban Sebangfai    142  330 89   201    -    -

 Nam Sebanghieng at Ban Kongdone       312  428 518   420    -    -

Sedone at Ban Souvannakhili    480  382 290   350    -    -

Sedone at Damsite    221  384 2,246  476    -    -

Nam Lik at Tha Lath    254  346 241   315    -    -

Nam Ngum at Damsite    21 34  60   10     -    -

Nam  Ngum at Tha Ngone        56 1 62  96   99     -    -

Source:  MRC, 2004. Water Utilization Project and Environment Programmed. Transboundary and Water quality Issues in the Lower 
Mekong Basin. Draft Final Report. . MAF/DOI 1997: Data on Water Quality

 

 

SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to describe the trend in suspended sediment over time as an  
indirect indicator of  the seriousness of  land degradation.

2. Relevance to Environment Planning and Management: 
Land degradation is causing reduced water quality, soil erosion, siltation of  rivers and increasing 
rates of  loss biodiversity, fisheries depletion, and damage to agricultural and irrigation systems. 
These impacts are especially affecting downstream areas. This has prompted the Government to 
embark on programmes to address the fundamental issue linked to upland watershed deterioration. 

3. Linkage to Other Indicators:
This indicator is closely linked with several other environmental indicators and related issues, such 
as land use and land condition change, arable land, threatened species, sustainable use of  natural 
resources in mountain areas, etc.  It is also related to some socio-economic indicators, such as 
population growth.

4. Targets: 
To date no targets have been set for the maximum acceptable sediment load in any of  the subject 
rivers.

5. International Environment Treaties: 
The principal convention dealing with land degradation is the UN Convention to Combat  
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Desertification which Lao PDR ratified 20/09/96. Although originally intended only for dry  
environments, its ambit has since been extended to other ecosystems. All signatories to the  
Convention were required to designate a national focal point; all GMS countries, including Lao PDR, 
have complied with this requirement. All signatories to the Convention were required to submit a year 
2000 report to the Conference of  the Parties (COP) giving the current state of  desertification in their 
country; Lao PDR has complied with this requirement. All signatories to the Convention were required 
to submit a year 2002 report to the Committee for the Review of  the Implementation of  the  
Convention (CRIC) outlining their plans and strategies to combat desertification; Lao PDR has also 
complied with this requirement.
Other international environmental conventions of  relevance to the subject are the Convention on the 
Conservation of  Wetlands of  International Importance (Ramsar Convention), and the Convention on 
Biological Diversity.

6. Laws
The Land Law No. 01/97/NA is the most relevant to this land degradation concern. The Land law 
stipulates regulations on management, protection and use of  land, which is a valuable resource of  
the country in order to manage, use and protect the land efficiently and correctly to objectives and 
regulations, contribute to the improvements of  the national socio-economic development including 
the protection of  environment and territory of  the Lao People’s Democratic Republic.

B. Analysis
The overall state of  land resources, especially its vulnerability to erosion, can in principle be  
established by reference to sediment loads recorded in the rivers of  the relevant watersheds.  
The indicator, needless to say, is not ideal but it provides a partial idea of  the underlying situation.  
Table 1 summarized of  suspended sediment flow in the Mekong itself  and its tributaries. The  
conditions of  the Mekong are affected by factors extending well beyond Lao PDR.
Total suspended sediment concentrations seem to be decreasing over time with a significant drop  
in 1995 corresponding to the construction of  a new dam in the Mekong River tributaries.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

Indicator ID 

Indicator Name  Number of  Upland Households Practicing Shifting   
  Cultivation - 1995 to 2004

Year of Assessment  2005

Type of Indicator  Pressure

Frequently Asked Question (FAQ) Has the number of  households practicing shifting   
  cultivation been declining?

Priority Concern  Land Degradation

Geographic Area  Lao PDR

Magnitude & Trend   High and Decreasing

Key Message  The extent of  shifting cultivation, both in terms of    
  households and area affected, has approximately halved  
  during the last decade although it cannot be excluded  
  that the severity of  the damage on a smaller area is  
  greater than before. 
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to track the amount of  shifting cultivation over time; it is expressed as the 
annual number of  households practicing shifting cultivation.
Shifting cultivation is almost always associated with slash-and-burn systems. Land preparation 
consists of  slashing secondary forest or scrub vegetation in January/February and burning the dry 
biomass in March or April and burning the dry biomass Rice. Rice is planted in hills using a dibble 
stick late May or early June.
Most of  the ethnic groups of  Lao PDR traditionally practice shifting cultivation. Two forms of   
shifting cultivation systems are typically employed: the Rotational Shifting Cultivation (RSC) and  
Pioneering Shifting Cultivation (PSC). The former is the more prevalent of  the two systems and  
covers a much wider area. As the name implies, RSC involves cyclical use of  land.  
Most recently, fallow periods have been decreasing to as low as 5-7 years because of  the reduction 
of  landholdings per household brought about by population pressure. As fallows become too short 
to suppress the weeds and too brief  to enable full restoration of  the fertility and productive capacity 
of  the site, progressive diminution of  outputs will result.

B. Data Source
The data utilized for the construction of  this indicator originate from the Shifting Cultivation and 
Stabilization Centre, National Agriculture and Forest Extension Service (NAFES)/MAF 2002.

C. Geographic Area / Population Coverage
The data and the indicator are representative of  all shifting cultivation practice for Lao PDR as  
a whole.

D. Temporal Coverage
The period of  record for the data and the indicator is 1995 to 2000.

E. Methodology and Frequency of Coverage
Since 1996, annual figures are available from the National Agriculture and Forest Extension Service.

F. Methodology of Data Manipulation
Figures are quoted directly from the source and have not been modified in any way.
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QUALITATIVE INFORMATION

A. Strength and weakness (data level)
Strength
The main advantage of  this indicator is that annual figures are provided directly from the Shifting 
Cultivation and Stabilization Centre. 

Weaknesses 
The indicator does not represent the cumulative area affected by shifting cultivation, since  
agricultural activity takes place in the same area for more than one year.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
The figures are utilized without any statement or understanding of  their reliability and accuracy.

C. Future Work Required (for data level and indicator level)
The indicator and the fact sheet should be updated on an annual basis as new data becomes 
available from the Shifting Cultivation and Stabilization Centre. In addition to tracking the number 
of  households under shifting cultivation, it would be useful to know the total area involved.

SUPPORTING DATA TABLES, GRAPHS AND MAPS

Figure 1: Number of Upland Households Engaged in Shifting  
Cultivation – 1995-2004
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Table 1: Number of Upland Households Engaged in Shifting 

Cultivation – 1995-2004

Year No. of Households

1995 198,868

1996 267,274

1997 126,119

1998 196,782

1999 131,700

2000 174,036

2001 134,443

2002 108,169

2003 104,136

2004   61,097

Source: Shifting Cultivation and Stabilization Centre

SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to track the progress of  the programmes of  the Ministry  
Agriculture-Forestry to stabilize and reduce slash and burn cultivation. This form of  shifting 
agriculture was perceived to exert a significant pressure of  the forests resources of  Lao PDR.

2. Relevance to Environment Planning and Management: 
The reduction of  shifting cultivation is expected to have a positive impact on forest cover and forest 
condition. Healthy forests in turn provide many significant resources and functions including: wood 
products, recreational opportunities, habitat for wildlife, water and soil conservation, and a filter for 
pollutants. They support employment and traditional uses, and biodiversity.
However in the case of  Lao PDR, the reduction of  shifting agriculture may have less of  an impact 
on forest cover because the highland farmers continue to rely on the same areas for upland rice 
cultivation.

3. Linkage to Other Indicators:
As a pressure indicator, this indicator has no direct linkages to any other environment indicator. 
It could possibly have linkages under the concerns of  forestry and climate change, as and indicator 
of  government response.

4. Targets: 
The objective is to stabilize about 100,000 families, who will be encouraged to take up alternative 
on-farm and off-farm economic activities such as improved agro-forestry, animal husbandry, food 
and cash crop production in the mountain plains, wage labour in agro-processing and trading. 
Credit and other forms of  government assistance in land development and land management will 
be required. The area under shifting cultivation decreased from 245,000 ha in 1990 to 110,000 
ha in 2001. The target is to stabilize it completely by year 2010.

5. International Environment Treaties: 
See the related state indicator fact sheet for international conventions which apply to this land 
degradation concern.
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B. Analysis
An estimated 280,000 families practiced shifting cultivation in 1989, and an average of  more than 
300,000 ha were cleared and planted under shifting cultivation annually from 1982-1989, 
according to the National Shifting Cultivation Program Survey. With increased development  
efforts being directed at the uplands in the 1990s, the area under shifting cultivation decreased  
to 176,605 ha (267,274 households) in 1996 and to 61,097 ha (104,136 households) in 2004  
(see Table 1 and Figure 1). The decrease in the scale of  shifting cultivation was recorded mainly in 
the central and southern provinces, which are provinces situated along the Mekong corridor, 
endowed with large plains and having greater agricultural development potential.
Shifting cultivation with a shortening fallow cycle has been a major factor behind land degradation 
in Lao PDR. However, its extent has approximately halved during the last decade although it cannot 
be excluded that the severity of  the damage on a smaller area is greater than before. On this basis 
and on the basis of  the observed trends it is concluded that the pressure on land degradation in 
Lao PDR originating from shifting agriculture is still high but with a declining trend.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

Indicator ID 

Indicator Name  Number of  Households under LUP/LA Programs - 1995 
  to 2003

Year of Assessment  2005

Type of Indicator  Response

Frequently Asked Question (FAQ) How effective are the LUP/LA programs in fighting land  
  degradation?

Priority Concern  Land Degradation

Geographic Area  Lao PDR

Impact & Trend   Significant but Intermittent

Key Message  A total of  418,000 rural households operating on 8.8
  million hectares have received land use certificates
  since 1995. The pace of  land allocation fluctuated 
  widely during that period but the continuation of  the
  program seems in no doubt. The 418,000 households 
  represent about a half  of  all rural households in 
  Lao PDR.
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TECHNICAL INFORMATION

A. Definition
This indicator attempt to track the impact of  the Land Use Planning (LUP) and Land Allocation 
(LA) programs in Lao PDR. The result is expressed in term of  the cumulative area and number of  
households that these programs encompass.
The systematic land use planning and land allocation system establishes transferable land 
occupancy and land use right. Nation-wide land use zoning establishes and delineates land for 
lowland and upland agriculture, bio-diversity conservation areas and watershed/slope land 
suitability classifications.

B. Data Source
The data utilized for the construction of  this indicator originate from the Ministry of  Agriculture 
and Forestry (MAF), Department of  Forestry (1997), the National Agriculture and Forestry 
Extension Service, under the Shifting Cultivation and Stabilization Program. 

C. Geographic Area / Population Coverage
The data and the indicator is representative of  land use planning and land allocation programs 
for the country of  Lao PDR as a whole.

D. Temporal Coverage
The period of  record for the data and the indicator is 1995 to 2004.

E. Methodology and Frequency of Coverage
The area figures for each land use zoning were derived from ground surveys using aerial  
photographs and topographic maps at a scale of  1/100,000. The National Shifting Cultivation and 
Stabilization Program provides annual updates to the indicator figures.

F. Methodology of Data Manipulation
Annual figures are quoted directly from the source and have not been modified in any way.  
Cumulative figures have been computed using annual totals.

QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
The data is ideally suited as a response indicator because annual figures are published by the 
source agency.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Figures are quoted without any statement of  reliability or accuracy.

C. Future Work Required (for data level and indicator level)
The data and the fact sheet should be updated on an annual basis as new figures are published by 
the National Agriculture and Forestry Extension Service.
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SUPPORTING DATA TABLES, GRAPHS AND MAPS

Figure 1: Number of Households under LUP/LA program – 1995-2003
 

Table 1: Number of Households under LUP/LA program – 1995-2003

Year No. of    No. of    Cumulative   Areas  Cumulative
 Villages  Households  No. of Households  (hectares) Area (hectares) 

1995-96 1,242 82,206 82,206 879,594 879,594

1996-97 1,327 40,158 122,364 329,580 1,209,174

1997-98 1,232 95,659 218,023 3,244,576 4,453,750

1998-99 1,009 90,886 308,909 855,527 5,309,277

1999-00 555 21,789 330,698 823,460 6,132,737

2000-01 508 29,361 360,059 673,992 6,806,729

2001-02 315 19,231 379,290 1,322,645 8,129,374

2002-03 322 19,238 398,528 332,455 8,461,829

2003-04 320 19,538 418,066 369,102 8,830,931

Source: National Agriculture and Forestry Extension Service / National Shifting Cultivation Program, 2004
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SUMMARY

A. Policy Reference

1. Purpose: 
This indicator measures that Improve upland participatory land use planning and integrated  
farming system and accelerate land use and land allocation processes. Increase in sedentarized, 
diversified upland agriculture and agro-forestry systems linked to markets and driven by market 
forces.

2. Relevance to Environment Planning and Management: 
Land use and agro-ecological zoning with land area classification according to suitability for low 
land agriculture, upland agriculture and forest conservation areas based on biophysical, landform, 
erosion risk and other criteria.

3. Linkage to Other Indicators:
None specific.

4. Targets: 
Estimates of  potential land area that could be developed for agricultural production vary  
considerably an at this time there are no accurate estimates, as soil and land use surveys have not 
been completed for the whole country. General indications are that 56% of  the land is too steep 
for agricultural practices, although this can vary depending on depth and type of  soil. These lands 
should be reserved for forestry purposes, although large tracts of  this land are under shifting 
cultivation cycles in the north and northeast. Of  the remaining land, 9% is level to undulating (0-8% 
slope), and 35% is rolling to hilly (8-35% slope). Land between 0-5% slope can be potentially used 
for surface irrigated cropping, with rainfed cropping on land between 5-15% slope. Land above 15% 
slope should not be cultivated unless accompanied by appropriate soil and water conservation 
practices. In general lands between 15-30% slope should be used for perennial crops.

5. International Environment Treaties: 
See related state indicator fact sheet for international conventions which are relevant the concern  
of  land degradation.

6. Laws
The land and forest allocation policy was formally introduced by Prime Minister Decree No. 186 in 
1994 and its implementation was accelerated after when the Ministry of  Agriculture and Forestry 
(MAF) instruction No. 822 in 1996 was issued. The objectives are:
 • To promote crop production to replace shifting cultivation through allocation and titling of   
 production land, and
 •  To protect forests through classification and stabilization of  shifting cultivation. Both the  
 Forestry Law and the Land Law have provisions in line with these previous regulation
 This policy is the backbone of  the stabilization of  shifting cultivation and sustainable forest  
 management at village level. It consists of  two main components:
 • The allocation of  degraded land to households for crop cultivation, tree planting or grazing  
 based on con tract. If  they perform well based on the contract (three year temporary land   
 use certificate), they are entitled to land titling.
 • After the allocation of  land, village forest is classified into use, protection and other areas  
 and an agreement on the rules governing each forest type is signed.
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B. Analysis
In areas where the LUP/LA process has been properly undertaken, there is no land use conflict 
and villagers are supportive and concentrate on management and production. In this case, the in-
centive for villagers is the general understanding of  long term benefits from the sustainable use of  
their resources based on land use plans and clear rules on their use. Where LUP/LA is weak , i.e. 
in areas where the assistance to villagers for the preparation of  sustainable land use plans and  
extension support are weak, the results are –not surprisingly—less positive.
As can be observed from Figure 1 and Table 1, the LUP/LA process started at a rapid pace 
involving more than 300,000 households and a cumulative area of  over 5-million hectares after 
four years of  implementation. Since 1999-00, the pace has slowed down to approximately 20,000 
households per annum. Nevertheless the cumulative totals to date for these programs amount 
to approximately half  the rural population of  Lao PDR and an area of  almost 9 million hectares. 
Based on these figures and observed trends, it is concluded that the government response through 
these two programs is significant, though intermittently applied. 



166

Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

Indicator ID 

Indicator Name  Percentage of  Collected Waste

Year of Assessment  2005 

Type of Indicator  State

Frequently Asked Question (FAQ) What proportion of  municipal waste is actually  
  collected in Lao PDR?

Priority Concern  Inadequate Solid Waste Management

Geographic Area  Lao PDR

Magnitude & Trend 
(for pressure indicator) 
or State & Trend (for state   Unknown State and Trend
indicator) or Impact & Trend 
(for response indicator) 

Key Message  The pattern of  waste collection is known—and 
  known in part  only—in only five major towns of
   Lao PDR. This is insufficient to  characterize the  
  overall state of  waste collection in the country.  
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to track the proportion of  waste that is collected, as a percentage of  the 
total waste generated.
Wastes:  Substances or objects which are disposed of  or are intended to be disposed of.
Hazardous Waste: A waste which, because of  its quantity, concentration or chemical, physical or 
infectious characteristics poses a current of  potential serious hazard to human health and or to 
the environment.

B. Data Source
The sources of  the data utilized for this indicator is MCTPC/UNDP/NORAD Lao 96006; Solid 
Waste Management in Secondary Urban Centres of  Lao PDR.

C. Geographic Area / Population Coverage
The data and the indicator is only representative of  waste collected in five major cities: Vientiane, 
Luang Prabang, Thakhek, Savannakhet, and Champasack.

D. Temporal Coverage
The study on which the data and the indicator is based is representative of  waste collection 
services from late 1999 to the middle of  2002.

E. Methodology and Frequency of Coverage
The data upon which the indicator is based is the result of  a one-time study. Alternate data 
sources will be required if  the indicator is to be continued.

F. Methodology of Data Manipulation
Figures are quoted directly from the study results and have not been manipulated in any way.

QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
As the final ranking of  the results indicate, the data is in-sufficient to derive any trend in the state 
of  waste collection for Lao PDR as a whole and the period-of-record is too short to establish trends 
in the five major cities. 

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Figures are quoted without any statement of  reliability and accuracy.

C. Future Work Required (for data level and indicator level)
An alternative source of  data or an alternative indicator will be required for the future tracking  
of  waste collection in Lao PDR.
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SUPPORTING DATA TABLES, GRAPHS AND MAPS

Figure 1: Percent of Households Serviced during Pilot  
Phase and at End of Project

 

Table 1: Waste Collection – Pilot Phase and End of Project 

Luang Prabang 

 Pilot Phase - 1999 End of Project Status – June 2002

Villages Serviced Households Serviced Villages Serviced Households Serviced

 No. % No. % No. % No. %
 17 52 1,460 42 35 64 3,486 63

Thakhek

 Pilot Phase - 1999 End of Project Status – June 2002

Villages Serviced Households Serviced Villages Serviced Households Serviced

 No. % No. % No. % No. %
 16 46 956 17 26 78 3,566 64

Savannakhet

 Pilot Phase - 1999 End of Project Status – June 2002

Villages Serviced Households Serviced Villages Serviced Households Serviced

 No. % No. % No. % No. %
 12 27 2,715 27 23 52 3,936 40

Pakse

 Pilot Phase - 1999 End of Project Status – June 2002

Villages Serviced Households Serviced Villages Serviced Households Serviced

 No. % No. % No. % No. %
 13 31 2.492 32 39 91 5,184 30

   Source: MCTPC/UNDP/NORAD Solid Waste Management Project 1998 and STEA Report 2000
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Table 2: Household Waste Collection for Vientiane Capital

District Total  Number of Households  Percentage of  
 Households  with Collection Service Households with 
       Contracts Contract

Chanthaboury  11,330 5,007 44%

Sikhottabong  13,995 2,425 85%

Sisattanak  10,441 2,587 15%

Xaysettha 9,088 3,304 36%

Total 44,854 13,323 30%

Source:  Urban Cleaning Service, Document 177.

SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to describe the adequacy of  solid waste management via by 
recording the percentage waste collected over time.

2. Relevance to Environment Planning and Management: 
Indiscriminate dumping of  waste is both aesthetically unpleasant and can pose a health hazard 
as decomposing waste can harbor bacteria and provide breeding grounds for disease vectors such 
as mosquitoes.  There are only five sanitary landfills in Lao PDR: in Vientiane and four secondary 
towns (Luangphabang, Thakek, Savannakhet and Pakse). The hazardous waste is separated from 
other waste (within the landfill areas) only in Vientiane and Luangprabang Everywhere else, no 
separation of  hazardous from non-hazardous waste takes place.
The burning of  waste pollutes air as it releases particulate matter into the atmosphere. Burning of  
certain types of  plastics and Styrofoam which can release chlorofluorocarbons (CFCs) which are 
known to contribute to the depletion of  the global ozone layer.  Particularly troubling is the fact 
that uncontrolled burning can also be a significant source of  dioxins and furans released into the 
air in incineration residue.
Overall, it is estimated that only 10% of  households in urban centers of  Lao PDR have waste 
collection service (ADB, 2000). This is due to the fact that waste management infrastructure tends 
to be poorly funded and thus collection service is often unreliable and equipment inadequately 
maintained (ADB, 2000).  In some cases, lack of  collection service is attributable to communities 
living in areas difficult to access by collection vehicles.

3. Linkage to Other Indicators:
None specific.

4. Targets: 
No targets specific to this indicator currently exist.

5. International Environment Treaties: 
None applicable directly.

6. Laws
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B. Analysis
Currently, there are no specific waste management regulations.  However, there exists a basic body 
of  environmental law which includes some articles relating to waste management.  The relevant 
laws are as follows:
The National Constitution (1991, Art. 17):  All Lao citizens must protect the environment and natural 
resources:  land, subterranean, forests, fauna, water resources and atmosphere.
The Environmental Protection Law (1999, Chapter 3, Art. 23):  Prevention Measures and Pollution 
Control.  “…All kinds of  littering are forbidden.  It is required to allocate waste disposal sites, and  
to separate waste before its disposal. Technologies for waste treatment, recycling of  waste into  
production, and reuse must be supported. It is forbidden to import, transport, and move all kinds  
of  hazardous waste through land, water and sky border of  the Lao PDR.”
Decree on the Implementation of  the Environmental Protection Law (2002, Chapter 
4)  Article 14:  Environmental Quality Standard and Article 15 Protection and Pollution Control. 
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

Indicator ID 

Indicator Name  Urban Population

Year of Assessment  2005

Type of Indicator  Pressure

Frequently Asked Question (FAQ) Is growing urban population a major factor in solid waste  
  management?

Priority Concern  Inadequate Solid Waste Management

Geographic Area  Lao PDR

Magnitude & Trend   Medium and Increasing

Key Message  In 2003 Lao PDR remained a predominantly rural
  country. About 17% of  the total population lived in  
  urban  areas. However, urban population has been 
  growing rapidly, and faster than rural population mainly  
  as a esult of  migration to towns during in the past   
  decade. The volume of  municipal solid waste has grown  
  in linewith that.
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to track the growth of  urban population over time, as a pressure indicator of  
solid waste management. The result is expressed in terms of  the absolute urban population over time.

B. Data Source
Population statistics originate from the National Statistic Center, Committee for Planning and 
Investment, 2005.
Waste collection figures originate from MCTPC/UNDP/NORAD Lao 96006. Solid Waste Management 
in Secondary Urban Centres of  Lao PDR

C. Geographic Area / Population Coverage
The population figures are representative of  urban populations for Lao PDR as a whole.

D. Temporal Coverage
Urban population figures are available for 1995 and 2003.

E. Methodology and Frequency of Coverage
Since 2003, the figures are available from the Lao Urban Data Book.

F. Methodology of Data Manipulation
Figures are quoted directly from the source and have not been manipulated for the purpose  
of  this indicator.

QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
Not specified.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Not specified.

C. Future Work Required (for data level and indicator level)
The data and the indicator should be updated once new urban population figures become available 
from the National Statistics Center.
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SUPPORTING DATA TABLES, GRAPHS AND MAPS

Table 1: Urban Population – 1995 and 2003

Province Urban Area  Population
   1995 2003
Vientiane  Capital City 288,999 300,804

Phongsaly Phongsaly 5,145 5,183

Bolikhamxay Pakxanh 13,325 18,660

Savanakhet Savannakhet 63,610 63,634

Luangnamtha Luangnamtha 13,079 16,205

Oudomxay Xay 15,016 22,389

Bokeo Houixai 12,030 13,757

Luangprabang Luangprabang 38,416 40,797

Huaphan Xamneua 11,693 15,391

Xayabouly Xayabouly 20,013 22,622

Xiengkhouang Pek 20,950 29,641

Vientiane Province Thoulakhom 10,583 10,459

Khammouane Thakhek 30,142 33,107

Saravane Saravane 12,051 13,651

Sekong Lamam 7,243 9,112

Champasack Pakse 45,439 48,218

Attapeu Xaysetha 10,758 10,809

Xaysomboun Xaysomboun 3,693 6,009

Source:  ADB/MCTPC, 2003. Lao Urban Data Book, National Statistical Office. 1995 Census Village Data Aggregated to urban Area.

Table 2:  Amount of Municipal Waste in Lao PDR’s Five Main Cities – 1999

City No. of  Household  Waste Generation  Other waste*    
 Inhabitants waste  per capita (Tons/year)
  (Tons/year) (Kg/week) 

 Vientiane 300,804  77,000 4.48 20,805

Luang Prabang 40,797 8,000 3.88 1,100

 Thakhek 33,107 5,400 2.84 1,100

 Savannakhet 63,634 8,400 1.61 1,200

 Pakse 48,218 5,700 1.73 9,000

 Source: MCTPC/UNDP/NORAD Lao 96006, 2002. Solid Waste Management in Secondary Urban Centres of Lao PDR
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SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to describe Urban population and volume of  municipal solid waste.

2. Relevance to Environment Planning and Management: 
Not specified.

3. Linkage to Other Indicators:
None specific.

4. Targets: 
None specific to this indicator.

B. Analysis
The average production of  waste in urban centers in Lao PDR is 0.75 kilograms per capita per day, 
consisting of  approximately 30% organic material, 30% plastic, 15% paper and 25% glass, cans 
and other metals (ADB, 2000). The proportion of  urban households served by regular waste 
collection is believed to be less than 15 per cent for Lao PDR as a whole. The growth of  urban 
population increases the volume of  waste that needs to be managed but the data are clearly 
insufficient to estimate the volume of  waste collected and disposed of  (appropriately as well as 
inappropriately) in different urban areas.
The positive waste management practices in Luang Prabang (documented in a case study 
accompanying this EPA) remain an exception.  
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

Indicator ID 

Indicator Name  Expenditure on Waste Management

Year of Assessment  2005

Type of Indicator  Response

Frequently Asked Question (FAQ) Has Government expenditure on waste collection 
  kept up with the rising volume of  waste, especially in
  Lao PDR’s cities?

Priority Concern  Inadequate Solid Waste Management

Geographic Area  Lao PDR

Impact & Trend   Average and Sporadic

Key Message  The expenditure on municipal waste management   
  seems to have increased significantly during the last
   decade. Although significantly increased, the level of
  investment is at best  average, in relation to the past
  neglect of  waste management capacity. The funding
  largely depends on foreign donors and is not   
  predictable. Local capacity to evaluate the concern   
  remain seriously limited.
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to track expenditures on solid waste management over time.

B. Data Source
MCTPC/UNDP/NORAD Lao 96006. Solid Waste Management in Secondary Urban Centres of  
Lao PDR.

C. Geographic Area / Population Coverage
Vientiane Capital, Luang Prabang, Thakhek, Savannakhet, and Champasack.

D. Temporal Coverage
Expenditure data is available for the period 1997 to 2004.

E. Methodology and Frequency of Coverage
Not specified.

F. Methodology of Data Manipulation
Not specified.

QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
Not specified.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Not specified.

C. Future Work Required (for data level and indicator level)
Not specified.



177

SUPPORTING DATA TABLES, GRAPHS AND MAPS

Table 1: Expenditure on Solid Waste Management in Lao PDR – 1997-2004
 

 

 1997 2000 2001 2002 2003 2004-05

Government budget 

(STEA, MCTPC, MoH, 

MoI, SWMVT), 

operating and capital  120.0 200.0 70.0 68.0 140.0 1,575.0

expenditure

(million Kip) 

Foreign funded projects 

(US$ mil) n.a. n.a. 7.28 4.53 2.52 n.a.

1. UNDP Sihom (million $) n.a. n.a. n.a. n.a. n.a. n.a.

2. Vientiane Integrated ….

ADB (million $)     n.a. n.a. 0.01 0.01 0.10 n.a.

3. SWM for Vientiane Poor 

ADB/UND(million $) n.a. n.a. n.a. n.a. n.a. 1.0

Source: MCTPC/DHUP/SWM.VT, 2001. Investment planning for the year 2001-2004

Table 2: Waste Collection Fees by Category (kip/month), 1999-2004

Year Households Business Hotels, etc. Market Places Others

1999 2,000-5,000 >10,000    30,000 -300,000 200,000-1M 5,000-20,000

2004 6,000-8,000 30,000-100,000  100,000-500,000    500,000-800,000 8,000-10,000

   Source: MCTP/UNDP/NORAD Lao/96/006: Solid Waste Management in Secondary Urban Centres of Lao PDR
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SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to track government expenditures on solid waste management 
over time.

2. Relevance to Environment Planning and Management: 
3. Linkage to Other Indicators:
None specific.

4. Targets: 
There are no targets specific to this indicator.

B. Analysis
Project “Solid Waste Management in Urban Centers of  Lao PDR” remains the only and inconsistent 
source of  information on the financing of  SWM. During the period 1997-2002, $19.9 million was 
provided to purchase waste collection vehicles, establishment of  landfills and train staff  in waste 
management i including composting and recycling.  The project was implemented through the 
Ministry of  Communications Transport, Post and Construction (MCTPC) and funded by a NORAD 
trust fund administered by the UNDP. Small solid waste management components were financed 
as part of  other donor projects.

Source: MCTPC/DHUP/SWM.VT, 2001. Investment planning for the year 2001-2004.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

Indicator ID 

Indicator Name  Number of  UXO-Related Accidents

Year of Assessment  2005

Type of Indicator  State

Frequently Asked Question (FAQ) Have UXO-related accidents become less frequent?

Priority Concern  Inadequate Hazardous Waste Management

Geographic Area  Lao PDR

State & Trend   Average and Deteriorating

Key Message  Recent numbers of  UXO-related accidents were  
  significantly above the levels of  five to ten years ago. 
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to track the number of  Unexploded Ordinance (UXO)-related accidents over 
time, as a state indicator for hazardous waste management.

B. Data Source
The data utilized for the construction of  this indicator was extracted from the National Strategic 
Plan for the UXO-Lao Program, 2003-2013.
The Lao National UXO program (“UXO Lao”) works under the auspices of  Ministry of  Labour and 
Social Welfare of  the government of  Lao PDR. UXO Lao supports the government’s socio-economic 
development plans and its efforts to reduce poverty by reducing the accidence of  UXO accidents 
and by clearing land for agriculture and socio-economic development.

C. Geographic Area / Population Coverage
The data and the indicator is representative of  UXO-related accidents in the nine provinces where 
the Lao UXO-related agency operates: Xiengkhopuang, Huaphan, Savannakhet, Saravane,  
Champasack, Sekong, Khammouane, Attapeu and Luangprabang.

D. Temporal Coverage
The period of  record of  the data is 1992 to 2005, based on three 5-year averages.

E. Methodology and Frequency of Coverage
The responsible agency for The Lao National UXO Program publishes new figures from time to time.

F. Methodology of Data Manipulation
Figures are quoted from the source documents without manipulation.

QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
Strength
The Lao-UXO program has a high profile and the accomplishments under the program are widely 
reported.  This fact that the information is produced in collaboration with international agencies 
tends to improve its reliability. 

Weaknesses
UXOs are found in 15 of  the 18 Lao PDR’s provinces. A survey in 1996-97 indicated that 93 of  134 
districts in Lao PDR were affected. The values of  the indicator are based on only 9 most seriously 
affected provinces and are therefore underestimates of  the true figures.
UXO are a very special type of  hazard not normally associated with the concept of  hazardous 
waste. UXO may be a poor proxy for other types of  hazardous waste such as some agrochemicals, 
use of  mercury in mining etc.
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B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Not specified.

C. Future Work Required (for data level and indicator level)
The indicator and the fact sheet should be updated as new or improved accident related figures  
become available.
In terms of  victim assistance, a national database data base on Mine/UXO accidents (covering all 
18 provinces) will be developed and updated regularly, to feed into the prioritization of  clearance and 
Mine Risk Education (MRE) task.

SUPPORTING DATA TABLES, GRAPHS AND MAPS

Table 1: UXO-related Accidents and the Progress of UXO 
Clearance, 1997 to June, 2005

 

 1997 2001 July 2005

Number of  UXO-related  29 57 76

incidents and fatalities 

(average of  5 preceding years)  

Cumulated area cleared of  UXO  158.8100 1,032.7037 2,102.6493

Source: UXO Lao Annual Summary Report of UXO Accident

Table 2: UXO-related Accident Statistics – 1997 to June, 2005

Accidents since 1973 Estimated 14,000 casualties

Accidents 2003                 60 accidents, 109 casualties

Accidents 2004                  90 accidents, 191 casualties (+77%)

Accidents Jan-June 2005 74 accidents, 124 casualties

Fatality rate Approx. 35%

Children casualties 1973-96:   31%

 2003:        45%

 2005:        60%

Gender breakdown 80% male, 20% female

 Boys <18 y.o. = 51% (27% in 1973-96)

 Girls < 18 y.o. = 9%

Source: UXO Lao Annual Summary Report of UXO Accident
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SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to describe the UXO Accidents over time.

2. Relevance to Environment Planning and Management: 
In terms of  survey and clearance, all agricultural areas considered to be “high priority” will be 
cleared, as well as sizeable portion of  other areas identified as “medium priority”- for a total of  
no less than 18,000 ha. (180 km_) of  land cleared by UXO-Lao alone.   

3. Linkage to Other Indicators:
None specifically.

4. Targets: 
None specific to this indicator.

5. International Environment Treaties: 
Many other international conventions deal with land degradation within the context of  natural 
resources and environment conservation, for example During 1997, Lao PDR become a full  
member of  ASIAN, the government has been engaged in implementing the ‘Hanoi Action Plan’ 
and its environmental strategic plan on the national development and environmental protection.

B. Analysis
A total of  90 accidents involving 194 people were reported in 2004 in the nine provinces of  UXO  
Lao operations. Sixty-six people were reported to have died and 128 people were injured. Males were 
involved in 85% of  accidents and children in 57.7% of  the accidents. The 2004 figures were 
significantly more than the 2003 figures: 30 reported accidents involving 85 people, 33 of  whom 
died. Anecdotal evidence of  an increasing incidence of  high risk behavior with villagers being 
involved in the scrap metal trade is believed to the reason behind this increase in accidents.
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Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION

Indicator ID 

Indicator Name  Volume of  Imported Hazardous Substances

Year of Assessment  2005

Type of Indicator  Pressure

Frequently Asked Question (FAQ) What is the volume and type of  hazardous substances  
  imported into Lao PDR?

Priority Concern  Inadequate Hazardous Waste Management

Geographic Area  Lao PDR

Magnitude & Trend   Low and Decreasing

Key Message  The usage of  herbicides and pesticides in Lao PDR are
  still at a moderate level compared to the neighbouring
  countries. Imports of  hazardous substances have been
  declining in recent years. 
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to track the amount of  imported hazardous substances over time. Hazardous 
substances include pesticides and other hazardous chemicals.
Pesticides can be any kind of  substances, naturally and synthetic (in the industry and in laboratories) 
produced, and they can consist of  organic as well as inorganic compounds. Pesticides can also be 
insects or microorganisms that are use to kill other pests. 

B. Data Source
STEA/SEM, 2004. Inventory of  Hazardous Chemicals in Lao PDR. A Pilot Project.

C. Geographic Area / Population Coverage
The data and the indicator is based on pilot project data collected by two government ministries  
for only 9 of  the 19 provinces in Lao PDR (Luangnamtha, Bokeo, Xayaboury, Vientiane Capital, 
Bolikhamxay, Khammouane, Savannakhet, Saravanh, and Champasak)

D. Temporal Coverage
The data and the indicator is based on five annual figures during the period 1991 to 2004.

E. Methodology and Frequency of Coverage
Not specified; status of  pilot project unknown.

F. Methodology of Data Manipulation
Figures are quoted from the source.

QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
Estimates of  total volume hide differences in toxicity across the spectrum of  hazardous substances.
Figures of  hazardous waste imports record only annual additions to the stock of  existing hazardous 
waste, not information about the seriousness of  the total hazardous waste stockpile.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Not specified.

C. Future Work Required (for data level and indicator level) 
The indicator and the fact sheet should be updated as new data becomes available.
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SUPPORTING DATA TABLES, GRAPHS AND MAPS

Table 1: Volume of Imported Hazardous Substances – 1991-2004
 

 1991-1992 1993 1997 1998 2004
Customs value of   

imported hazardous 

substances (tons) 

102.0 63.3 4.8 3.7 3.0

    Source: MAF/DOP, 1998. MOH/MAI, 2005                                                 

SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to describe the status of  imported hazardous toxic substances 
over time.

2. Relevance to Environment Planning and Management: 
Pesticides are spread in the environment and farmland, on harvested crops and in houses. The  
persistent pesticides that are spread in the farmland will most probably follow some of  the  
following routes: contamination of  crops, contamination of  domestic and wild animals and plants, 
surface water flow, drained to the groundwater or deposited in the soil.
In some cases pesticides are used in very inappropriate ways, e.g. there are examples that pesticides 
are spread in fish ponds to poison the fish so that they are easier to catch. This will, naturally, lead 
to both contamination of  the fish, ponds, people and surrounding environments.
The import of  persistent pesticides from neighbouring countries by air and water is assumed to be 
minimal, except possibly via the Mekong River. 
Hazardous chemicals have been applied as pesticide, often inorganic substances and some 
containing heavy metals, e.g. lead arsenate, mercury chloride, cupper acetate. Most of  these  
chemicals were very toxic, but usually not persistent, meaning that they were relatively quickly  
decomposed in the environment. However, the different components, including the heavy metals  
may be included in new chemical compositions that would be biological harmful. 

3. Linkage to Other Indicators:
None specific.

4. Targets: 
There are no specific targets associated with this indicator.

5. International Environment Treaties: 
The United Nations Industrial Development Organisation (UNIDO) has in cooperation with the  
Environment Department of  STEA implemented a POPs Enabling Project, with financial support 
of  the Global Environment Facility (GEF). The objectives of  the project is to:
 • Allow Lao PDR to meets its reporting obligations under the Stockholm Convention
 • Prepare the ground for implementing the Stockholm Convention in Lao PDR
 • Strengthen the national capacity to manage POPs and chemicals management capacity in  
   general
 • Maximize government commitment and facilitate ratification of  the Stockholm Convention. 
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6. Laws
By 3 April 1999 the “Environmental Protection Law” (EPL) was approved by the National Assembly, 
and signed by the president of  Lao PDR on 26. April 1999, and thereby it went into force. The EPL 
represent the overall framework for environmental legislation. It describes the overall principles 
and the organisation set up for environmental protection in Lao PDR.
Article 5: This article gives STEA the responsibility to issue general EIA regulation including setting 
standards for emission of  various polluting activities.
Article 15, point 6: With regard to import of  chemicals and hence also hazardous chemicals this 
article states: “Before giving import licence to import of  chemicals that have poisonous or 
hazardous substance, the concerned ministries and agencies shall consult with STEA in order to 
protect the human health and the environment”.

B. Analysis
There has been a dramatic decline in the imports of  hazardous substances into Lao PDR since 
1993. The reasons for this are not clear.
Little information exists on the existing or remaining stockpiles of  hazardous wastes and on 
special areas of  concerns such as possible mercury and heavy metals contamination. 
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Indicator ID 

Indicator Name  Volume of  GHG Emissions

Year of Assessment  2005

Type of Indicator  Pressure

Frequently Asked Question (FAQ) What are the principal sources of  GHG emissions in Lao  
  PDR and how large are they compared to other countries’  
  emissions?

Priority Concern  Climate Change

Geographic Area  Lao PDR

Magnitude & Trend   Non-Comparable

Key Message  The only systematic information about the pattern of   
  GHG emissions in Lao PDR is based on 1990 data.   
  No basis therefore exists for assessing a trend and
   performance. Within the static picture of  1990, CO2
  emissions associated with burning of  wood and biomass
  dominated overall GHG emissions. These were only  in 
  small part offset by carbon sequestration by the growing
  forest  biomass. As elsewhere in the rice-growing 
  South-East Asia, the  irrigated paddy sub-sector   
  generated methane emissions.

Greater Mekong Subregion
Indicator Fact Sheet
DATABASE INFORMATION
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to measure the anthropogenic emissions of  greenhouse gases (GHGs) in 
Lao PDR contributing to global warming. Three main greenhouse gases are carbon dioxide (CO2), 
methane (CH4) and nitrous oxide (N2O). It is expressed as Gigagrams (Gg) of  CO2 equivalent 
emissions per Gg of  GHG emissions.

B. Data Source
The figures utilized for the construction of  this indicator were extracted from “Lao PDR’s First 
National Communication” under the United Nations Framework Convention on Climate Change 
(UNFCCC), prepared by the Science Technology and Environment Agency of  the Department of  
Environment, October 2000.

C. Geographic Area / Population Coverage
The figures are representative of  the country’s greenhouse gas emissions in 1990 and Lao PDR’s 
contribution to global warming from four sectors including, energy, land use change and forestry, 
agriculture and waste. The inventory did not include the activities of  the industrial sector because 
the industrial sector made little or no contribution to emissions in the base year.

D. Temporal Coverage
The GHG inventory, on which this indicator is based, is for year 1990. It does not comply with the 
normal base year of  other parties (1994) in the case of  Lao PDR it does not provide future  
projections.

E. Methodology and Frequency of Coverage
For Lao PDR, as a developing country (a Non-Annex I party to the United Nation Framework 
Convention on Climate Change, UNFCCC), it is mandatory that the national GHG inventory covers 
three main greenhouse gases: carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). 
Following the recommendation of  UNFCCC Secretariat, the Lao National GHG inventory was  
developed using the 1996 revised Intergovernmental Panel on Climate Change (IPCC) methodology 
with the base year of  1990. 
Each of  the GHG’s has different contributions to the total greenhouse effect, which can be 
expressed as global warming potential (GWP). The GWP is expressed in tons (or units) of  CO2 
equivalent (CO2-eqv.) emissions per ton (or unit) of  GHG emissions. Methane (CH4) has 21 tons of
 CO2-eqv. per ton of  methane emitted. Nitrous oxide (N2O) has 310 tons of  CO2-eqv. per  ton of  
N2O emitted. The methane and nitrous oxide emissions are converted to tons of  CO2-eqv. by 
multiplying the methane emissions by 21 and the tons of  nitrous oxide emission by 310. In the 
case of  Lao PDR, the results have not yet been converted to GWP or CO2-equivalent.

F. Methodology of Data Manipulation
The figures are quoted directly from the First National Communication and have not been  
manipulated for the purpose of  this indicator development.



189

QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
The figures for this indicator were meant to provide the long-term trend of  GHG emissions by the 
various sources which contribute to global warming. Unfortunately in the case of  Lao PDR the  
figures only describe the situation in 1990 and no future projections have been made using the 
1990 baseline data.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
The data utilized for the construction of  this indicator are based on 1990 activity data collected 
from different stakeholders. However, some activity data needed for developing the inventory for 
certain sectors were not available. In such cases, the data were estimated from related available 
data by using several assumptions. Some available data which were held and reported from other 
institutions, however, some uncertainties still exist due to the current weak data management in 
most agencies. Furthermore, local emission factors were not available for Lao PDR. In most cases, 
the emission factors used for the analysis were IPCC default values.

C. Future Work Required (for data level and indicator level)
The indicator and the fact sheet should be updated if  and when Lao PDR conducts further 
greenhouse gas inventories.
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SUPPORTING DATA TABLES, GRAPHS AND MAPS

Table 1: Lao PDR 1990 Greenhouse Gas Inventory Results

Energy Sector CO2 CH4 CO N2O NOx

1. Fossil fuel consumption 414.90    

2. Traditional biomass burned  22.75 157.92 0.12 4. 18

for energy  

Agriculture CO2 CH4 CO N2O NOx

1. Enteric fermentation  97.92   

2. Manure management  14.38   

3. Rice cultivation  158.97   

Forestry CO2 CH4 CO N2O NOx

1. Change in forest 

and woody biomass 121,614.00    

2. Forest conversion: 

Aboveground CO2 

released from on-site burning 6,752.67

3. Forest conversion: 

Aboveground CO2 released 

from off-site burning  628.16 29.50 257.80 0.20 7.30

4. Aboveground CO2 release 

from decay  9,247.84    

Forestry and Land Use Change CO2   CH4 CO N2O NOx

1. Landfills  11.20   

2. Waste water  0.23   

Total (see note below) -104,570 334 416 0 11

    Note: These totals may not agree with the First National Report
    Source: Lao PDR First National Report to the UNFCC Convention, October 2000
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SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to measure the quantity of  GHG emissions contributing to global  
warming. It is understood that the higher the amount of  GHG emissions, the greater the country’s  
contribution.

2. Relevance to Environment Planning and Management: 
The main greenhouse gases (GHGs) are carbon dioxide (CO2), methane (CH4), nitrous oxide  
(N2O). While there are natural emissions of  GHGs, anthropogenic emissions have been identified  
as  a source of  climate change (IPCC Second Assessment Report, 1995) and are the subject of  an  
international instrument (the UN Framework Convention on Climate Change). Such emissions are  
largely influenced by a country’s energy use and production systems, its industrial structure, its  
transportation system, its agricultural and forestry sectors, and the consumption patterns of  the  
population. Methane and nitrous oxide emissions are particularly influenced by a country’s 
agricultural production, waste management, and livestock management. 
Climate change results in part by the increased concentration of  greenhouse gases in the  
atmosphere.  At one level, global warming due to anthropogenic emissions of  greenhouse gases 
can be said to have no adverse effect on ecosystems if  the increase in global temperature is with 
in 0.1 degree C per decade, with a maximum total warming of  2 degrees C above the pre-industrial  
situation (IPCC, 1992). In this case, it is suggested that ecosystems can adjust or adapt to the  
temperature changes within these limits.  The Intergovernmental Panel on Climate Change (IPCC)  
has worked out levels for the most important greenhouse gases that should lead to a stabilization  
of  total GHGs at the no-adverse effect level. This is known as the accelerated policies scenario.   
However, given the increase in the atmospheric concentration of  GHG from 280 ppmv in the  
pre-industrial period (that is, before 1850) to 356 ppmv in 1994, the temperature increase may  
be occurring more rapidly and randomly than ever before. Based on the findings of  three working 
groups, the IPCC says that the earth’s temperature could rise by between one and 3.5 degrees 
Celsius by the year 2010; an average rate of  warming probably higher than any in the last  
10,000 years

3. Linkage to Other Indicators:
None specific.

4. Targets: 
There are no specific reduction targets for non-Annex I parties. The objective of  the Climate Change 
Convention (Article 2) is to achieve the stabilization of  GHG concentrations in the atmosphere at a  
level that would prevent dangerous anthropogenic interference with the climate system.

5. International Environment Treaties: 
The relevant convention is the United Nations Framework Convention on Climate Change and the 
Kyoto Protocol which Lao PDR ratified on 04/01/95 and 06/02/03 respectively.
All signatories to the Convention are to designate a national focal point; Lao PDR has complied 
with this requirement. Each non-Annex I party was required to submit an initial country  
communication within three years of  entry into force of  the Convention for that party (or the  
availability of  financial resources). The Initial Country Report was to include a 1994 baseline  
inventory of  GHG along with projections to 2020. In October 2000, Lao PDR partially complied  
(4 of  6 sectors and 1990 instead of  1994) with this requirement but did not provide projection of  
emissions to 2010.
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In due time and with no specific deadline, non-Annex I parties will be required to submit a second 
country communication; As of  31 January 2005, neither Lao PDR nor the rest of  the GMS countries 
had yet complied with this requirement. 
As non-Annex I parties, GMS countries are not required to set targets for greenhouse gas 
emissions, nor are they required to submit to the secretariat national annual greenhouse gas  
inventories of  anthropogenic emissions by sources and removals by sinks of  greenhouse gases 
not controlled by the Montreal Protocol.

B. Analysis
As is evident from Table 1, Lao PDR is a net CO2 sequester. The net annual CO2 removal is of  the 
order of  121,641 Gg, which is much larger than the total fuel based CO2 emissions of  414.9 Gg. 
The total CH4 emissions in the economy are 334Gg, of  which agriculture accounts for 81% of  
emissions and forestry and waste sectors for the rest. 
The CO2 emissions are primarily from onsite burning of  wood in forests. The N20 and NOx  
emissions in the economy are negligible.
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Indicator ID 

Indicator Name    Expenditure on Reducing the Extent of  Slash-and-  
      Burn Farming – 2001 to 2005

Year of Assessment   2005

Type of Indicator    Response

Frequently Asked Question (FAQ) Has something been done to reduce GHG emissions   
      associated with slash and burn farming? 

Priority Concern    Climate Change

Geographic Area    Lao PDR

Impact & Trend     Significant and Intermittent

Key Message  Major efforts backed up by government expenditure 
  have been  directed since 1995 at encouraging 
  reduced practice of  shifting cultivation. These stepsshifting cultivation. These steps   
  may not have been taken mainly because of  climate   
  change considerations but they have in all probability
   reduced GHG emissions over their level under no   
  such action. 
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TECHNICAL INFORMATION

A. Definition
This indicator attempts to track government expenditures on reducing the extent of  slash-an-burn 
farming; it is expressed as the annual figure, in million Kips, that the government of  Lao PDR  
budgets for sedentarization and other related programs.

B. Data Source
Ministry of  Forestry (MAF) MAF, 1999. Agricultural Strategy.

C. Geographic Area / Population Coverage
The figures are representative of  all major government expenditures on sedentarization programs.

D. Temporal Coverage
Annual figures are given for 2001, 2003 and 2005 only.

E. Methodology and Frequency of Coverage
Annual figures should be available from the Shifting Cultivation and Stabilization Centre.

F. Methodology of Data Manipulation
Figures are quoted as obtained from the source and have not been manipulated for the purpose  
of  this indicator.

QUALITATIVE INFORMATION

A. Strength and Weakness (data level)
The main advantage of  this indicator is that annual figures are provided directly from the Shifting 
Cultivation and Stabilization Centre. Since 1996, figures are also available for the number of  
households involved in shifting cultivation but this is less indicative of  the area of  forest affected  
by these practices.

B. Reliability, Accuracy, Robustness, Uncertainty (data level)
Not specified.

C. Future Work Required (for data level and indicator level)
Not specified.

SUPPORTING DATA TABLES, GRAPHS AND MAPS

Table 1: Expenditure on Reducing the Extent of Slash and 
Burn Farming - 2001-2005

  

 
2001 2003 2005

 (Million Kip) (Million Kip) (Million Kip)

Government budget on 

sedentarization and other   
11,000  13,915 17,923

 
Source: MAF, Shifting Cultivation and Implementation Planning (2001-2005)



195

SUMMARY

A. Policy Reference

1. Purpose: 
The purpose of  this indicator is to monitor the Government expenditure on reducing of  shifting 
cultivation in the upland areas, Lao PDR.

2. Relevance to Environment Planning and Management: 
The reduction of  shifting cultivation is expected to have a positive impact on forest cover and forest 
condition. Healthy forests in turn provide many significant resources and functions including: wood 
products, recreational opportunities, habitat for wildlife, water and soil conservation, and a filter for 
pollutants. They support employment and traditional uses, and biodiversity.

3. Linkage to Other Indicators:
This indicator has no direct linkages to any other environment indicator. It could possibly have 
linkages under the concerns of  forestry and Land and Forest Allocation, as and indicator of   
government response.

4. Targets: 
As a result of  targets assigned to provinces between 1990 and 2001, shifting cultivation area is said 
to have dropped from 249,000 ha to 110,000 ha and the number of  people involved from 210,000 
families to 99,000 families.  There are no statistics however on the permanent occupations and  
livelihoods of  farmers that abandoned shifting cultivation.

5. International Environment Treaties: 
Lao PDR became a signatory to ASEAN’s Agreement on The Conservation of  Nature and Natural  
Resources in 1997. The government has been implemented the “Hanoi Action Plan” its  
environmental strategic plan with significant influences on national environmental and protection.

B. Analysis
An estimated 280,000 families practiced shifting cultivation in 1989, and an average of  more than 
300,000 ha were cleared and planted under shifting cultivation annually from 1982-1989, 
according to the National Shifting Cultivation Program Survey. With increased development efforts 
being directed at the uplands in the 1990s, the area under shifting cultivation decreased to 176,605 
ha (267,274 households) in 1996 and to 61,097 ha (104,136 households) in 2004. The decrease in 
the scale of  shifting cultivation was recorded mainly in the central and southern provinces, which are 
provinces situated along the Mekong corridor, endowed with large plains and having greater 
agricultural development potential.
In general, shifting cultivation is a sustainable system only as long as cultivation periods are short, 
and separated by long fallow periods of  10 to 15 years or more.
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WASTE MANAGEMENT  
IN LOUANG PRABANG  
MUNICIPALITY
Introduction 
1. Louang Prabang Province is the second largest 
province in the Lao PDR with an area of  16,875 
km2. The province lies within the latitudes of  
21o10’N and19o15’N, at the center of   
Lao PDR’s northern region is a rugged 
mountainous province with an altitudinal range 
between 240-2,257 m. Louang Prabang province 
has a 50 km international border with Viet Nam  
to the northeast, and shares provincial boundaries 
with six provinces. The provincial capital of  
Louang Prabang lies some 370 km by road from 
the national capital of  Vientiane. Administratively, 
the province is divided into eleven districts: 
Louang Prabang, Xieng Ngeune, Nane, Pak Ou, 
Nam Bak, Ngoy, Pak Xeng, Phonhxay, Chomphet, 
Viengkham, and Phou Khoune. The most recent 
population estimate for the Province is 452, 900 
(NSC, CPC 2003). 

2. The population density of  78 persons per 
km2, the fourth densest province in the country 
(excluding Vientiane Municipality), is spread quite 
evenly over the districts. The population growth 
rate of  the province is the same as the national 

average of  2.9% (Report of  Urban Development 
Administrative Authority 1998-2002).

3. The town of  Louang Prabang is an international 
tourist destination. Formerly the cultural, religious 
and administrative kingdom that stretched much 
beyond the boundaries of  modern Lao PDR, 
Louang Prabang now retains the status of  cultural 
and religious capital in view of  its vast array of  
culturally important sites. It is one of  Asia’s most 
beautiful towns and the combination of  historical 
and cultural significance, beauty and state of  
preservation led to it being declared a World 
Heritage Site by UNESCO in 1995.

Waste Management

The Context

4. Louang Prabang has limited industries. 
Because of  it, pollution issues are dominated by 
municipal ones, especially waste disposal and 
sewage treatment.

5. Despite relatively small total volume of  
waste generated in Louang Prabang, the public 
health and environmental dimensions of  waste 
management are recognized by the Government 
and increasingly also by the society. The National 

Case study 1

LaO PdR 
NatIONaL eNVIRONMeNtaL 
PeRFORMaNCe  assessMeNt 

(ePa) RePORt
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Environmental Action Plan (NEAP) describes the 
gradual expansion of  waste management program 
from large to smaller towns without, however, 
having any quantified targets. The general direction 
laid down in NEAP is: (1) increased coverage of  
urban areas; (2) cost recovery including payments 
by households dependent on level of  service, (3) 
investment in equipment, and (4) an emphasis on 
organization and community mobilization helping 
to reduce the capital and running costs of  the 
systems being put in place.

6. Louang Prabang municipality consists of  56 
villages. Louang Prabang’s Urban Development 
Administrative Authority (UDAA) has plans to 
provide service to the entire municipality, although 
approvals required to allow the UDAA to extend  
its area of  responsibility can be time-consuming  
to obtain.

 
State

The Indicator: Percentage of Waste Collected

 

7. In 1999, waste collection service was provided 
to 17 villages. This coverage was gradually 
expanded to 33 villages. In 2002, 2 more 
villages were added for a total of  35 villages 
that had access to waste collection service out 
of  the municipality’s 56 villages (62.5%). The 

waste collection system is now apparently 
at full capacity, and expansion will require 
additional human resources and waste collection 
equipment.

8. Coverage within each serviced village is good 
in Louang Prabang.  One hundred percent of  
households, markets, hospitals and schools 
are reported to have access to waste collection 
service.  This is at least partially due to strong 
waste collection regulations, which require all 
households, institutions and businesses to pay 
waste collection fees in order to preserve the 
environment of  this World Heritage site.

9. Waste collection is provided twice a week, 
and staff  work six days a week.  Based on 
a waste generation survey done in 2000 
(Technical Evaluation Report MCTPC/UNDP/
NORAD LAO/96/006: Solid Waste Management 
in Secondary Urban Centres of  Lao PDR 
2002), waste generation in Louang Prabang is 
approximately 1 kg/capita per day, resulting 
in an average daily waste load of  26 tons 
within the area of  waste service.  Currently, an 
average of  23 tons/day of  waste is being land 
filled, resulting in an approximately 88% waste 
collection efficiency rate. The volume of  waste is 
somewhat higher during the rainy season (since 
no burning of  some waste is possible) as shown 
in UDAA data for 2002.

Table 1: Waste Collection Service in Louang Prabang Municipality

Pilot Phase, 1999 End of Project Status, 06/2002

Villages Serviced Households Serviced Villages Serviced Households Serviced

No. 
Serviced

% of Total 
Villages in 
Urban Area

No. 
Serviced

% of Total
Households 
Covered within 
Serviced Area

% 
Households 
Covered 
within Total 
Urban Area

No. 
Serviced

% of Total 
Villages in 
Urban Area

No. 
Serviced

% 
Households 
Covered 
within total 
Urban Area

Other 
end of 
project 
services 
provided

17 52% within 
the area 
under UDAA 
responsibility

1,460 100% within 
the area 
under UDAA 
responsibility

42% within 
the area 
under UDAA 
responsibility

35 100% + 
within the 
area under 
UDAA 
responsibility

64 % of  the 
entire urban 
area 

3,486 100% + 
within the 
area under 
UDAA 
responsibility

63% of  the 
entire urban 
area

4 
markets
1 hospital
4 schools

Source: Terminal Evaluation Report 2002, MCTPC/UNDP/NORAD LAO/96/006: Solid Waste Management in Secondary Urban Centres of 
Lao PDR
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Pressure

First Indicator: Urban Population 

 
10. Louang Prabang municipality’s population 
in 1995 was 38,416 rising to 40,797 in 2003 
indicating that Louang Prabang municipality’ 
population changed little during the eight-year 
period with an average population growth of  298 
persons per annum. 

Table 2: Urban Population of Louang Prabang Province

Year 1995 2000 2001 2002 2003 2004
Total population  (Th. Persons) 367 416 440 452 465 479

Urban population (Th. Persons)   68.061 70.741 70.054 74.311  75.959

% Urban population 16.36 16.08 15.50 15.98 15.87

LP Municipality (Persons)  38,416 40,797

Source: Louang Prabang Urban Development Administration Authority 2003  

1st Indicator: Volume of Solid Waste Generated 

Table 3: Average Per Capita Waste Production

Per Capita Waste Production

Louang Prabang municipality 1.0 kg

 
Source: Terminal Evaluation Report 2002, MCTPC/UNDP/NORAD LAO/96/006: Solid Waste Management in Secondary Urban  
Centres of Lao PDR

Response 

 First Indicator : Waste Collection and Disposal  
 Equipment

11. Louang Prabang is in a particularly favorable 
situation with respect to waste collection 
equipment. In addition to the two tipper trucks 
and one container truck provided by the project, 
Louang Prabang has also received a  
German-funded tipper truck under GTZ 
assistance, and has access to original waste 
collection trucks used in Louang Prabang prior 

to LAO/96/006.  These trucks were available 
as back-up during the implementation of  
LAO/96/006, and will continue to be available 
for use by the UDAA in the future provided 
sufficient maintenance is provided.  Finally, the 
UDAA is expecting to receive another smaller 
tipper truck through the ADB Secondary Towns 
Urban Development Project, and this truck will be 
available for waste collection service if  required.
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Table 4: Waste Collection and Disposal Equipment  
of Louang Prabang Municipality

No. Tipper Trucks 3 1 provided by GTZ; all to transfer to UDAA.  Also, 2 older 
trucks as back-up

No. Container Trucks 1 All to transfer to UDAA

No. Containers 13 6 from Japan, 7 Lao PDR-built provided by PMU.  All to 
transfer to UDAA

No. Backhoe Loaders (Landfill) 1 All to transfer to UDAA

1st Indicator: Capacity of Safe Landfills

12. The Louang Prabang Sanitary Landfill 
was opened in June 2002.  The design and 
construction benefited from international 
experience. It has a cell-based design, central 
access roads, and a suitably sized leachate 
retention pond.  Perhaps inevitably, there are 
some technical difficulties: the use of  the backhoe 
loader in the cells during the wet season remains 
a problem. Tire punctures have also been very 
disruptive and expensive.

13. The Louang Prabang Sanitary Landfill is the 
only one in Lao PDR with a separate fenced cell 
for hazardous waste disposal, now used mainly 

for medical wastes.  The cell is much larger than 
the medical waste load requires, and the fenced 
area may need to be reduced in future and some 
of  it converted to general waste disposal.

14. Closure of  an old open dumping site near 
Louang Prabang, used for municipal waste 
disposal up before the commissioning of  the 
Sanitary Landfill, is a major challenge for the 
UDAA.  The site is approximately 400 m from the 
main road, and wastes have been dumped both 
on the site and also along the entire length of  the 
access road.  UDAA is planning to construct a new 
sanitary landfill in the near future. 

Table 5: Features of the Louang Prabang Municipal Landfill

General Characteristics
Date Operational June 2002
Construction Cost $US 225,245
Site Area 15 ha
Disposal Area 3.5 ha 5 cells with internal roads
Lifespan 10+ years This estimate may be conservative

 
Third Indicator: Expenditure on  
Waste Management

 15. The operating cost of  waste collection is  
 largely financed by the users, based on service  
 fees, the levels of  which in 2001 and 2003 were 
 as follows:

 
Table 6:  Louang Prabang Waste Collection Fees by Category (000 kip/month)  

Households Businesses Hotels Markets Others
2001 2.5 >10.0 30-300 200-1000 5-20

2002 3.0 20-80 30-300 500-1000 5-50

2003 2-5 20-100 30-700 500-1000 10-150
Source: Louang Prabang UDAA
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16. The totals of  funding available for waste 
management during the last ten years are 
summarized as following:

 • Local Government operating and   
  capital expenditure. The operating   
  expenditure is summarized in Table 7  
  below.

 • Foreign funded projects through the  
  United Nations Development Program  
  (UNDP) for landfill construction   
  (totaling  US$224,000 US$) and   
  equipment (worth 208,095 US$).

Table 7: Revenues and Expenditure in Waste  
Management in Louang Prabang 2001

Sources of revenue and expenditures
 
Revenue

Kip million*

Average monthly revenue 20.0 

Average monthly expenditure 19.7 Waste collection and disposal, not 
including depreciation

Monthly net operating result  + 0.3 
Total 239.4

Expenditures

Total 236.0
Waste collection and disposal, not 
including depreciation

Annual net operating income + 3.4

Provincial Government Subsidy 
100.0**

* Kip 10,860=US$1 (2005)  

** One time subsidy from the provincial government to support waste management for the current (2005) fiscal year.  This will be allocated by the UDAA and its four divisions  

based on need.

Source: Report of Urban Development Administrative Authority 1998-2002 

17. The foreign funded projects included : 

 • The Sanitary Landfill Construction   
  Project at “Km 8”, referred to above,  
  assisted by the United Nations   
  Development Program (UNDP)  
  ($ 224,000); 

 • Facilities and equipment provided by  
  UNDP worth $ 208,095.

 • Solid Waste Management in Urban  
  Centers of  Lao PDR: This project   
  focused on solid waste management  
  of  four secondary towns in Lao PDR  
  during the years 1997-2002 with 
  a budget of  $4.3 million.  Activities  
  included the purchase of  waste   

  
 collection vehicles, the establishment   
 of  landfills and training on waste   
 management issues including composting  
 and recycling.  The project was 
 implemented through the Ministry  
 of  Communications Transport, Post   
 and Construction (MCTPC) and funded  
 by a NORAD trust fund administered   
 by the UNDP (MCTPC/UNDP/NORAD,  
 2000; Keohanam, 2002; Thaiphachanh,  
 2002). The role of  this project in   
 supporting waste management in Louang  
 Prabang could not be established

 • Other support 
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Conclusions and Recommendations

18. Improvements in waste management in 
Louang Prabang town were achieved through 
a combination of  institutional measures and 
investments. The importance of  good waste 
management in preserving and enhancing the 
status of  Louang Prabang as a major tourist 
destination was recognized by the central and 
local governments and resulted in the necessary 
political support. This was translated into greater 
public awareness and major donor-financed 
investments in facilities and equipment. Also, 
local authorities have put in place a system 
waste collection fees, thus reducing the financial 
demands on the Government.  Still on the positive 
side, the municipality has worked in partnership 
with the private sector.  

19. Louang Prabang Municipality consists of  56 
villages. In 1999, only 17 villages had access to 
waste collection service. This coverage expanded 
to 35 villages by 2002 an plans exist to extend 
the coverage to the rest of  the municipality. At 
present, waste generation in Louang Prabang 
averages 26 tons/day of  which only 23 tons/day 
is transferred to the landfill. The rate of  collection 
within the area served by waste collection service 
is approximately 88%. 

Recommendations

20. Reducing Waste :  The improved performance 
in Louang Prabang Municipality has rested largely 
on additional waste collection and disposal 
capacity. Less attention has been given so far to 
waste recycling and reduction. It is recommended 
that waste reduction and recycling (for example, 
the use of  reusable bags as opposed to plastic, 
decomposable packaging, such as banana leaves 
as opposed to paper or non-biodegradable plastic, 
be given greater importance in local awareness 
and education  campaigns besides the (correct) 
emphasis on public hygiene.  

21. Segregation of Waste :  Any reuse of  
products that is currently taking place is laudable 
and this should be encouraged to continue, not 

only for reasons of  economic necessity but for 
the preservation of  the environment. At present, 
only two companies (both Vietnamese) buy scrap 
metal.  Recycling of  paper and plastic products is 
particularly limited. The segregation of  hazardous 
waste from other waste in Louang Prabang 
town has barely started despite the existence 
of  separate hazardous substance section of  the 
municipal sanitary landfill. Future programs 
of  UDAA should include steps to encourage 
households’ and even greater private sector 
participation in waste separation. 

22. Periodic Performance Reviews : The data 
underpinning this case study contain many 
gaps and more careful work might be needed to 
establish their reliability. For this reason no rating 
of  indicator and assigning of  performance scores 
has been attempted unlike in the national EPAs 
where the indicators are more rigorously and 
systematically assessed. At the same time, one of  
the recommendations is to take the information 
contained in this document, further improve it 
and use it as a benchmark for future reviews of  
performance.  

 
Annex:  Notes on Solid Waste 
Management Organizations and 
Regulations

 • The Science Technology and  
  Environment Agency (STEA) is   
  responsible for waste management  
  at the national level while the   
  Ministry of  Communication, Transport,  
  Post and Construction (MCTPC) is in  
  charge of  urban waste management.  
  The Ministry of  Public Health (MoH)  
  has special responsibility for hospital  
  and health sector wastes and Ministry  
  of  Industry and Handicraft (MIH) is  
  responsible for industrial waste.

 • The National Constitution (1991,   
  Art.  17): All Lao citizens must   
  protect the environment and natural  
  resources :  land, subterranean,   
  forests, fauna, water resources and  
  atmosphere.
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 • The Environmental Protection Law  
  (1999, Chapter 3, Art. 23 Prevention  
  Measures and Pollution Control.)  “… 
  All  kinds of  littering are forbidden.   
  It  is required to allocate waste   
  disposal sites, and to separate   
  waste before its disposal. Technologies  
  for waste treatment, recycling of  waste  
  into production, and reuse must be  
  supported. It is forbidden to import,  
  transport, and move any kind of    
  hazardous waste through land, water  
  and sky border of  the Lao PDR.”

 • Decree on the Implementation of  the  
  Environmental Protection Law (2002,  
  Chapter 4) Article 14:  Environmental  
  Quality Standard and Article 15   
  Protection and Pollution Control.

 • Decree No.14/PM of  Implementation  
  of  Vientiane Urban Development   
  Administration Authority, 23 February  
  1999;

 • Decree No. 177/PM of  Implementation  
  of  Urban Development Administration  
  Authority 22 December 1997;

 • Introduction No. 141/PMO, 31 May  
  2000 of  implementation of  decrees  
  No.14/PM and No. 177/PM;

 • Declaration No. 1367/PMO of    
  implementation of  decrees No.14/PM  
  and No. 177/PM;

 • Introduction Lao Party Administration  
  Committee 59/LPAC, 18 November  
  2000 of  implementation of  decrees  
  No.14/PM and No. 177/PM;

 • Introduction No. 2711/CTPC, 14   
  August 2000 hand-over activities of  
  provincial Communication, Transport  
  Post and Construction to Urban   
  Development Administration Authority;

 • Decree No. 104/PM, 20 July 2000  
  of  the establishment responsibility of   
  upgrading urban development facilities  
  efficiency project;

 • Agreement No. 299/PMO, 3 August 
  2000 of  the establishment   
  responsibility of  urban development  
  facilities efficiency project committee;

 • Agreement No. 325/PMO, 22 August  
  2000 of  the establishment technical  
  working group of  upgrading urban  
  development facilities efficiency project  
  committee;

 • Until now, the Government has   
  operated without a clear policy on   
  waste management (and hazardous  
  waste management) and without clear  
  operational guidelines. STEA/SEM’s  
  Action Plan for Hazardous Chemicals  
  2005-2020.
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INLAND WATER POLLUTION 
IN HINBOUN, KHAMMOUANE 
PROVINCE 

23. Phone Teaw Region is in Hinboun (sometimes 
written as Hinboon or Hinboune) District, 

Khammouane Province. The study area is located 
at approximately 17° 53’ 34’’ N and 104° 35’ 5’’ 
E. Its elevation is about 237 meters above sea 
level and is surrounded by mountains which rise 
immediately above it to about 754 meters to the 
east (Figure 2.1)

Case study 2

Figure 1: Location of the Study Area

LaO PdR 
NatIONaL eNVIRONMeNtaL 
PeRFORMaNCe  assessMeNt 

(ePa) RePORt



204

Population and History

24. Phon Teaw area includes 15 villages out of  
which 8 villages with a total population of  3,332 
people (see Table 1) were are located within a 
mining area about which more is said below.

Table 1: Population and Household by Village, Phon Teaw Area, 2004

No. Name of Village Population 02 Household 02 Population 04 Household 04

1 Nakham 401 67 408 69

2 Ban-noy 521 87 620 112

3 Muangkhai-Neua 345 58 370 65

4 Muangkhai-Kang 485 85 553 101

5 Muangkhai-Tai 301 55 304 56

6 Nadon 320 65 366 67

7 Ban-Phon 409 86 415 87

8 Ban-Nahi 298 56 296 54

Sub-Total 3080 559 3332 611

9 Ban-Huaisai 158 30 176 34

10 Na-An 293 51 310 48

11 Huana 537 96 567 95

12  Bumlu 410 64 406 66

13 Kuankacha 341 63 361 59

14 Namueang 178 34 187 33

15 Pi-peng 147 26 163 30

Source: Statistic of Hinboun district 2004

25. The study area has a long social history. Lead 
exploitation was started by the French military 
before 1920. Up to the 1960s, most of  the area 
was covered by forest; local people were engaged 
in paddy farming, rice was sufficient and farmers 
of  Ban Muang Khay reported some surpluses. In 
addition, fish were caught in the Nam Phathen 
River and some streams nearby. Non-timber forest 
products (NTFPs) including cardamom (Amomum 
spp), dammar (Dipterocarpus alatus resin), bark 
of  Pantace burmanica, and rattan were abundant. 
NTFPs were collected for household use as well as 
for export to other district nearby. Some wildlife 
species like deer, tigers, monkey, wild buffaloes 
and gibbon were common. 

Climate, Vegetation, Water 
Resources

26. The climate of  Khammouane Province is  
sub-tropical with distinct wet and dry seasons. 
The principal rainfall occurs during May to 
October and is frequent and heavy. It accounts 
for 96% of  annual rainfall. Temperatures decline 
during December and January, with an average 
minimum of  14.7oC (Nakhon Phanom) in January. 
The hottest month is April when the temperature 
reaches an average of  34.5oC (Nakhon Phanom). 
Khammouane Province is well served by rivers. 
The natural vegetation is dominated by mixed 
deciduous forest. Lower slopes are extensively 
used for agriculture. Three main river systems are 
found in the province: Nam Theun, Nam Hinboun 
and Xe Bang Fai.



205

Nam Hinboun Catchment

27. The Nam Hinboun has a catchment area of  
2,920 km2, the vast majority of  which lies in 
the karst segment of  Khammouane. Its major 
tributary, the Nam Hai, drops from the Phou Hai 
Mountain to the floodplain with an area of  about 
40 km2.  The upper Hinboun plain receives water 
from the Sayphou AK (AK Mountain) escarpment 
and the Khammouane Limestone area. It has an 
area of  around 80 km2.

28. Nam Hai plain and the upper Hinboun plain 
are subject to flooding for several days in the rainy 
season due to backwater from the narrow gorge 
downstream of  confluence of  Nam Hinboun and 
Nam Hai.

29. Nam Pha-Then river, the special focus of  
attention in this cases study, originates in Phou 
Hin Poun in the northern part of  Hinboun District, 
and is about 30 kilometers long. It is a tributary 
of  Nam Hin Boun. People use Nam Pha-Then for 
fishing, irrigation and household needs. Figure 2 
below shows the relevant locations. 

 
Infrastructure

30. The communities are connected to the district 
and the province by road. There is a daily bus 
connection from Ban Muang Kay in Phon Teaw 
District to Ban Song Hong where the road No. 13 
S joins the provincial road network.

31. There is a primary school.  Secondary school 
is located at Ban Song Hong.

32. Diseases such as malaria, diarrhea, and skin 
complaints are common in the area. Treatment 
includes both local traditional and modern ones 
the latter preferred in case of  serious illnesses.  

Management of Water Quality in 
Nam Hinboun

Role of Mining

33. In general there are no significant water 
quality problems in Province. The exception 
and the reason for this case study is the Nam 
Pha-Then tributary of  Nam Hinboun.  Several 
mines operate in the area and there are tailing 
dumps of  old mines. Settlements ponds, where 
they exist, function poorly and as a result there 
is an inflow of  mining sediment into the river, 
especially during the rainy season. As a result the 
Nam Pha-then is polluted for its whole length and 
impacts the Nam Hiboun downstream from their 
confluence.

 
State of  the Water Quality

Indicator: Concentration of Selected 
Contaminants in Nam-Pha-Then
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Figure 2: Water Quality Monitoring Stations in Nam Hinboun Watershed 
and the Location of Nam Pha Tehn
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34. The figures show clearly that turbidy and 
suspended sediment are the principal areas 
of  concern, their values well above the existing 
standards. By contrast, the water is “cleaner” 
than the national standards in all other respects, 
at least those that are currently monitored. 
Importantly, however, no information is available 
on some of  the potentially dangerous pollutants 
and heavy metals (arsenic, zinc, antimony, 
mercury, lead itself).

The Pressure Factors 

Indicator: Total Volume of Mining Production

 
35. In 1996, the Government of  Lao PDR and 
Government the Republic of  Korea signed the 

agreement on Lead Mining exploitation in Phon 
Teaw area within Hin Boun District, Khammouane 
Province. The project area covers 4,018 ha of  
which about 50 ha are exploited annually. In 
2001, the Lao PDR increased its share in the 
total project investment of  about $6.6 million to 
64% and began to expand the output. The mine 
discharges about 15,000 m3/day of  water.

36. Total volume of  mining production, measured 
either by the quantity of  lead-bearing ore or by 
the final quantity of  lead extracted can be used to 
judge the likely impact on the sediment transport 
in the river. The data for the last years indicate 
that the volume of  production has roughly 
doubled. Unfortunately, long enough series of  
data on turbidity and suspended solids in the Nan 
Pha Then or the Hiboun are not available to judge 
the extent to which the volume of  production and 
the sediment load are related.  

Table 4: Volume of Mining Production, Phon Teaw

Year Volume of ore 
extracted (tons) Per cent recovery

Result 
(tons of 

lead) 
1997 201,600 0.22 441.5

1998 324,260 0.22 706.9
1999 389,465 0.21 806.2
2000 371,248 0.20 746.2
2001 290,647 0.21 601.6
2002 411,876 0.18 741.4
2003 401,139 0.16 641.8

2004 542,981 0.14 760.2

Source: Lao-Korea Lead Mining Industry 2005

The Responses 

37. As part of  its obligations under the Mining 
Law and Environment Protection Law the  
Lao-Korea Lead mine operator is obliged to 
undertake reclamation measures, mainly to 
landscape areas previously mined and plant trees 
on them. 

38. In 1998, the Lao-Korea lead mining venture 
constructed two water treatments facilities; the 

first with capacity 6 years and another is 5 years. 
These are able to treat all of  (or x per cent of?) 
of  all wastewater discharges associated with the 
mining operations. No information is available on 
the actual performance of  these facilities.

Conclusions and Recommendations 

39. Starting in 1920, the previously pristine 
(though very poor) area around the Nam Pha Then 
began to bear marks of  economic development. 
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More than eighty years later, the water quality 
of  the Nam Pha Then shows signs of  stress. The 
concentrations of  total suspended solids (TSS) 
exceeds water quality standards during parts of  
the year, levels of  oxygen can be worrying low 
and turbidy commonly exceeds the government 
norms. All of  these have some impact on the local 
population that depends on the river for a part of  
the daily needs. 

40. The available data on mining output, the 
principal source of  pressure on the river, shows 
the output to be increasing under a falling rate 
of  metal recovery as operations move to less 
favorable parts of  the area. This means that the 
ecological “price” to be paid for every unit of  the 
metal recovered has been increasing. 

41. To mitigate adverse environmental impacts, 
the Lao-Korea Lead mining venture constructed 
two treatment ponds, and has been involved in 
land rehabilitation activities. The government finds 
itself  dealing with a complex set of  decisions 
that require weighing the financial benefits to 
the Central Government and some in the local 
population, against the environmental cost (e.g. 
lowered fish production) borne by others among 
the local population. Here the government is 
caught in a conflict of  interest between its 
function as a majority operator of  a mining 
venture and an environmental regulator placing 
safeguards on the same mining operation.   

Recommendations

42. The adverse impact of  the pollution of  the 
Nam Pha Then has been presumed rather than 
clearly documented. It would be useful to gather 
better information about the actual impacts on 
things such as river fishing to better judge the 
seriousness of  the problem.

43. The monitoring results do not contain 
information about possible contamination of  
the river by heavy metals. The public is not well 
informed about the nature of  the ore processing, 
and the use (if  any) of  process chemicals. If  this 
aspect turns out not to present a hazard, this 
fact should be communicated to the riparian 
population. 
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