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Executive Summary

The Maha Oya is one of Sri Lanka’s major rivers, and flows into the western coast of the country. 
It has been a source of sand, clay and water for many decades. However, over recent years, 
clay and sand mining have increased, to meet the rapidly growing construction demands of the 
country. These mining activities, carried out both legally and illegally, have led to the degradation 
of the Maha Oya and its associated ecosystems, impacting ecosystem services and affecting 
both on-site and off-site human populations. This study aimed to estimate the value of key 
ecosystem services generated by the Maha Oya, so as to present the economic rationale and 
justification for ecosystem conservation and restoration in order to safeguard its hydrological, 
ecological and socio-economic benefits. Valuation techniques used in the study included market 
prices, effect on production, replacement costs, damage costs, mitigative and avertive costs. 
Data was gathered by means of field surveys, and from a review of relevant literature. The study 
was carried out by Environmental Foundation, and funded by the Mangroves for the Future 
initiative.

The study found that the current values associated with water use, fisheries, sand and clay 
extraction, and tourism in the study area are worth at least LKR 1.7 billion per year. The 
economic costs of ecosystem degradation, including those associated with land degradation, 
coastal protection, river rehabilitation and displacement of people, were estimated to be almost 
LKR 1.2 billion in the current year.

The economic impacts of ecosystem conservation and degradation to various stakeholders were 
assessed through modelling two different scenarios. These were ‘Business as Usual’ (BAU) 
– a situation where ecosystem degradation progressively worsens over time, and ‘Ecosystem 
Restoration and Sustainable Management’ (ERSM) – a situation where sufficient investments 
are made to improve and safeguard the integrity and health of the ecosystem. The study 
shows that overall; there is a clear economic gain from ERSM as compared to a continuation 
of BAU. Calculated over 25 years, it yields an incremental benefit of LKR 849 million: the net 
present value of ERSM (LKR 7.6 billion) exceeds that of BAU (LKR 6.8 billion). ERSM leads to 
a significant reduction in the damage costs associated with ecosystem degradation and loss, 
while maintaining (and even in some cases increasing) the economic values generated from the 
sustainable use of land and resources. Under BAU, costs are incurred to government and local 
communities as ecosystem service provision declines, undermining income and employment as 
well as giving rise to a range of physical expenditures and losses. Under the ERSM scenario, all 
stakeholders benefit. 

The results of this study show that the stakeholder groups that are driving ecosystem degradation 
and loss – primarily the mining industries that operate in and around the river − are not bearing 
its costs. These accrue as externalities to society at large and the broader economy, mainly 
affecting government and local communities. The study recommends the preparation of a 
Management and Action Plan for the Maha Oya and its associated ecosystems, focusing on 
ecosystem restoration and sustainable management. It calls for a multi-stakeholder approach 
to problem solving, including the effective coordination and cooperation between responsible 
government agencies such as the Geological Survey and Mines Bureau, Irrigation Department, 
Coast Conservation Department and local administrative bodies. The enforcement of existing 
laws and policies to minimise illegal activities that exacerbate the externalities of environmental 
degradation is also essential. It recommends the use of a variety of economic instruments 
which would internalise environmental externalities, and provide incentives for sustainable land 
and resource management. These basically aim to penalise those whose activities contribute 
to ecosystem degradation, so as to raise funds for restoration and compensate for the costs 
of environmental damage. It is also essential to prepare a compensation scheme for those in 
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riverine and coastal areas that suffer from the impacts of environmental degradation. Additionally 
it is important to ensure that adequate economic incentives are provided to those who contribute 
towards ecosystem conservation and restoration, through the provision of funding, livelihood 
support and other rewards. These recommendations, if incorporated into policy and action 
plans, and if implemented effectively can help to ensure that the resources of the Maha Oya 
can be utilised in a sustainable manner, benefitting all stakeholders, minimising environmental 
degradation and preserving ecosystem services. 
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1. Introduction

1.1 The study

The study on the valuation of ecosystem goods and services in the Maha Oya and associated 
ecosystems was funded by a Mangroves for the Future large grant project ‘Increasing the 
resilience of coastal and riverine communities to climate change and other threats by conserving 
the ecosystems of the Maha Oya and associated coastal wetlands in Sri Lanka’. 

The rationale for the study is as follows. The Maha Oya ecosystem provides many direct and 
indirect services to those in the immediate vicinity, including income, employment, water and 
fisheries, among others. Many people outside the project area also benefit from the clean water 
and mineral resources provided by the ecosystem. 

Despite the economic importance of its services, the Maha Oya has been subjected to much 
degradation. The most widespread is erosion and land degradation caused by mechanised and 
unsustainable sand and clay mining practices over the years. This has led to the erosion of 
river banks and loss of large tracts of land due to mined pits along the river. Mining activities 
affect water quality, lower the water table, impact infrastructure and cause the intrusion of saline 
water (Athukorala and Navaratnem, 2008), and these impacts have been observed in the Maha 
Oya. Even more devastating is its impact on the coast between the Maha Oya mouth and the 
Deduru Oya mouth in Chilaw. The river provides sediment to replenish the sand eroded by wave 
action along the coast. Excessive mining has resulted in this sediment load being prevented 
from reaching the coast, creating a deficiency of sand leading to severe erosion (ADB, 1999; 
CZMP, 2006). Many tracts of beach, settlements, infrastructure and fisheries activities have been 
impacted, and the situation is being mitigated by expensive coastal protection structures (ADB, 
2009).

Decision-makers currently know little about the costs and benefits of Maha Oya and its 
ecosystems, and do not tend to factor these values into their decisions. This has served to 
undermine conservation and sustainable use when land, resource and investment decisions are 
made. Although there is some control of mining now, which is coupled with coastal protection, 
much of the degradation has already occurred with mitigation activities being implemented. 

1.2 The study area

The valuation study was carried out in a part of the Maha Oya river (the study area), and its 
results therefore refer only to this area. The area falls within the Gampaha and Puttalam Districts. 
The study area is mapped in Figure 1. More specifically, the area includes the riverine area from 
the mouth of the Maha Oya to Mukkama in the North Katana Grama Niladari (GN) Division, 
which is a distance of approximately 7.5 kilometres (as the crow flies), the study also includes 
the GN divisions that are adjacent to the river. The coastal stretch from the Maha Oya mouth 
to the Katuneriya area of the Nattandiya Divisional Secretariat spans a distance of about 25 
kilometres.
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Figure 1: Map of the study area in relation to Sri Lanka

     Source: Google Earth

1.3 The team

The design and planning of the study occurred during mid 2010, with questionnaires and data 
collection beginning in November 2010. The following team was involved in the ecosystem 
valuation study:

Team composition Name

Core study team Man�shka De Mel and Cham�la Weerathunghe

External techn�cal rev�ew Lucy Emerton

Scientific advisor Dr. Nal�n W�kramanayake

Extended study team
Shamal Ranas�nghe, T�ran Abeywardana, Ruzmyn V�lcass�m and 
D�nush�ka Senav�rathna

Data collection and entry

Buddh�ka Nuwan Sameera, Buddh�ka Sampath Abeygunawardana, 
V�raj Kan�shka Madanayaka, Asanga Mal�th, Sam�tha Jayawardana, 
Chathuranga Darshana, T B S Muthunayaka, P U Wewalwala, G�mhan 
Soor�yabandara, Maneka Gunas�nghe, Pr�yanka Mudal�ge and 
Dushan� Kularathna
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2. Scope, Approach and Techniques

2.1 Aims and parameters of the study

The aim of this study was to estimate the economic value of the ecosystem services of the Maha 
Oya and associated ecosystems, with a view to justifying conservation and restoration, so as to 
safeguard its hydrological, ecological and socio-economic benefits.

In order to achieve these objectives, the valuation study included the following components:

• Valuing the economic benefits associated with the goods and services provided by the Maha 
Oya ecosystem, and the distribution of these values between different sectors and groups.

• Valuing the economic costs of ecosystem degradation, and the distribution of these costs 
between different sectors and groups.

• Valuing the economic impacts of ecosystem restoration, and the distribution of these values 
between different sectors and groups.

2.2 Valuing the goods and services provided by the Maha Oya ecosystem

The study was based on a ‘total economic value’ approach, which is widely used by environmental 
economists to identify, categorise and quantify in monetary terms the benefits associated 
with ecosystems. This is defined as the sum of direct, indirect, option and existence values 
(Emerton, 2005). This also corresponds to the framework for ecosystem services provided by 
the Millennium Ecosystem Assessment (MEA, 2005), of provisioning, regulating, supporting and 
cultural services.

The time and resources available for the study were limited; there are also few or no data on the 
value of the Maha Oya ecosystem. For these reasons, the study focuses on quantifying direct 
use values, with some consideration of indirect values. Due to lack of data, option and existence 
values are not calculated.

The analysis values direct and indirect benefits overall, and also looks at how they are distributed 
between different sectors and groups:

• Direct values or provisioning services: these values include benefits from the raw materials 
and physical products which are used directly for consumption and sale including water 
supply, mineral resources, fisheries and recreation among others. The study has been able 
to quantify the monetary value of many of these direct benefits.

• Indirect values or regulating/supporting services: the ecological functions which maintain and 
protect natural and human systems through services such as maintenance of water quality, 
flow and storage, flood control and storm protection, salinity control, pollution control and 
micro-climate stabilisation.  Due to insufficient data, it has not been possible to value most of 
these indirect benefits. Many are, however, at least partially reflected in the direct values that 
are generated by the Maha Oya (for example water, fisheries and recreation). Likewise, the 
study was not able to value option and existence values or cultural services.

• Stakeholders: the Maha Oya study focuses on the benefits to local communities (households), 
resource extractors and hotels in the area (business and industry), and the government. 
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Information was collected using structured questionnaires, interviews with key informants and 
published and unpublished information.

It should be emphasised that this study aimed to generate broad estimates of the value of Maha 
Oya and associated ecosystems, to be used for management and decision-making purposes. 
The figures are a preliminary indication of the broad magnitude of the benefits and costs, and 
should not be taken as exact or indisputable values. They rely on limited data collection, and on 
the information and reports available at the time. Much of this data is approximate or incomplete. 
Additionally, the study was carried out within the project area and the results are reflective of this 
area only.

Some economic benefits that depend directly on the Maha Oya and associated ecosystems*

• Provision of mineral resources and construction materials such as sand and clay
• Fishing area and fish stocks, used both for trade and for home consumption, in the river, estuary and canal
• Water supply for domestic use, regional distribution of water, cultivation and industrial use
• Ground water supply and ma�ntenance of groundwater levels
• Breeding sites and habitat for fisheries
• Ma�ntenance of b�od�vers�ty and hab�tats
• Water transport along the r�ver and canal
• Enhanced dry season surface water suppl�es (wells)
• Provision of wildlife, fish and migratory bird habitat and breeding grounds
• Control of groundwater salinity and regulation of salinity in the river
• Pollution control and flushing of pollutants
• Flood control

* Not all of these values were assessed by the study.

2.3 Valuing the economic costs of degradation of the Maha Oya 
ecosystem

Analysis is based on quantifying the direct and indirect costs of ecosystem degradation. The 
unsustainable extraction of mineral resources such as sand and clay have led to the severe 
degradation of the Maha Oya and associated ecosystems. Additionally the impacts are seen 
kilometres away where coastal erosion has been exacerbated and severe due to insufficient 
replenishment of sand in the coastal area, as the river no longer carries sand to the coast. 
Specifically:

• The degradation of the Maha Oya, associated ecosystems and the coastal area are significant 
(CZMP, 2006; Nianthi and Shaw, 2007). Degradation of ecosystems, both riverine and 
coastal has resulted in several mitigation and restoration efforts. Mitigation methods used in 
the coastal area include groynes, revetments and sand replenishment. Along the river some 
mined areas have been filled, banks strengthened and vegetation grown as mitigation and 
restoration methods. In order to restore and mitigate effectively, much more investment will 
be required than what has currently been carried out. 

• Land degradation and complete loss of land has occurred along the river and in coastal areas. 
Along the river mining has resulted in the collapse of banks, while adjacent to the river sand 
and clay pits have been completely mined. These water filled pits are now connected to the 
river and according to the interpretation of the State Land Ordinance (Karunaratne, 2011) it 
can be considered to be a part of the river and cannot be claimed by its original owners. Along 
the coast, severe erosion has resulted in hundreds of settlements and many hundred square 
meters of land being lost. 

• Land degradation in the coastal and riverine areas has affected infrastructure such as roads, 
houses and have threatened bridges, water storage tanks etc. If degradation continues there 
is great danger to many of the infrastructure. 
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The analysis values these costs overall, and also looks at how they are distributed between 
different sectors and groups.

In addition to the direct use of market prices, three main methods (Emerton and Kekulandala, 
2003) are used to value these costs: 

• Mitigative/avertive expenditures look at the expenditures that have been made by the 
government and affected individuals to mitigate, avert, offset or remediate the effects of 
ecosystem degradation. It primarily relates to the protective measures that have been 
necessitated to cope with the effects of coastal and riverbank erosion.

• Effect on production looks at how ecosystem degradation has impacted on land and river 
productivity, affecting economic output and consumption.

• Damage costs looks at the losses to infrastructure, land and other fixed assets.

Some of the economic costs caused by the degradation of the Maha Oya and associated ecosystems*

• Loss of land and degradation (river and coast)
• Restr�cts susta�nable (unsusta�nable) long-term supply of m�neral resources such as sand and clay
• Decl�ne �n b�od�vers�ty
• Damage to �nfrastructure such as roads and br�dges
• Decline of fisheries due to loss of breeding grounds, boat landing areas
• Loss of aesthetic value
• Sal�n�ty �ntrus�on
• Livelihood loss – coastal population
• Costs of resettling due to coastal erosion
• Costs of coastal mitigation/restoration
• Costs of river mitigation/restoration
• Death and �njury assoc�ated w�th m�n�ng
• Health �mpact to m�ners

* Not all of these values were assessed by the study.

2.4	 Valuing	the	economic	benefits	and	impacts	of	restoration

This component involved constructing ‘Business as Usual’ (BAU) and ‘Ecosystem Restoration 
and Sustainable Management’ (ESRM) scenarios for the Maha Oya ecosystem, covering a 
period of 25 years. Key assumptions and parameters for each of the scenarios are defined, and 
actual data used to model future streams of costs and benefits as identified above. From this 
scenario modelling, net present values and other indicators show the overall economic impacts 
of the two scenarios, and express the gains and net value added by ecosystem restoration and 
sustainable management.

The scenarios are summarised in Table 1.
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Table 1: Summary of the scenarios

Business as Usual (BAU)
Ecosystem Restoration and Sustainable 

Management (ERSM)

Changes �n r�ver water 
d�rect use

Number of households �ncreases w�th 
population, but declines due to salinity and 

pollution

Number of households �ncreases w�th 
population, but declines by number of 

additional people connected to the mains

Per capita consumption remains the same

Tariff increases due to higher costs of clean 
up

Tariff increases less than BAU due to less clean 
up

Due to increasing salinity and pollution, 
reduction in use

Sl�ght �ncrease �n use due to lower sal�n�ty and 
pollution

Changes �n r�ver water 
use for water suppl�es

Number of households increases with population, and additional connections are added each 
year

Per capita consumption increases over time

Tariff increases due to higher costs of clean 
up

Tariff increases less than BAU due to less clean 
up

No reduction in use due to salinity and pollution

Changes in river fishing

Consumption/fishing will decline due to 
degradation

Consumption/fishing will increase slightly due 
to availability of fish (but slight increase as 

fishing will be restricted)

Value of fish will increase over time

Changes �n sand m�n�ng

Unit cost/market value of sand will increase

Sand m�n�ng w�ll reduce due to lack of 
sand (but more m�n�ng than ERSM)

Sand m�n�ng w�ll reduce due to lack of sand 
and controlled m�n�ng (less m�n�ng than BAU)

Some �llegal m�n�ng w�ll occur There w�ll be no �llegal m�n�ng

Changes �n clay m�n�ng

Currently no legal clay m�n�ng �n project 
area

Currently no legal clay m�n�ng �n project area

Some �llegal m�n�ng w�ll occur There w�ll be no �llegal m�n�ng

Unit cost/market value of clay will increase

Changes �n tour�sm
Tour�sm w�ll �ncrease, as per general trends

Tour�sm w�ll reduce due to bad 
env�ronment

Tour�sm w�ll �ncrease due to good env�ronment

Change �n r�ver�ne 
management 
expend�tures

W�ll decrease W�ll �ncrease 

Change �n r�ver�ne land 
loss

Land loss w�ll decrease as m�n�ng w�ll decl�ne due to the lack of sand and clay ava�lab�l�ty

Change �n coastal land 
loss

Will decline as coastal protection structures are being built

Change �n coastal 
restoration expenditures

W�ll �ncrease Will be reduced gradually over time

Sand nour�shment needed for some years 
w�ll be constant

Sand nour�shment needed for some years w�ll 
decl�ne due to less m�n�ng

Change �n damage cost 
to �nfrastructure 

W�ll �ncrease and then be constant
Will increase during the first few years due to 

existing damage and then cease

Change to the 
d�splacement of coastal 
population

Will decrease due to coastal protection
W�ll decrease due to coastal protected (�n a 

slightly shorter time than in BAU)

Costs of resettlement, loss of fixed assets, reduced income and production opportunities will 
increase over time
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As above, the analysis values these benefits and costs overall, and also looks at how they are 
distributed between different sectors and groups.

2.5 Study process

The design and gathering information for the study included 10 iterative steps, which have been 
detailed in Table 2.

Table 2: Stages of the study

Activity Description

1. F�eld v�s�ts to observe ground 
situation

Field visits were carried out especially to focus on the ecosystem valuation 
component. The Technical Advisor (Environmental Economist), Scientific 
Advisor and the study team participated in the field visits.

2. Bra�nstorm�ng sess�ons to des�gn 
study

Several bra�nstorm�ng sess�ons were held w�th the study team, the larger 
project team, the Scientific Advisor and Technical Advisor to design the  
study and identify ecosystem services, check feasibility and review available 
information.

3. Field information
Field information was collected prior to designing questionnaires. Additionally 
key informants including government officials (Grama Niladari etc) were 
identified and background information was collected.

4. Designing questionnaires and 
information list

Three questionnaires were designed to collect information for the valuation 
and to obtain additional socio-economic information. Additionally a 
comprehensive list of questions and information to be collected was designed 
and possible sources of information, which included key informants and 
published information, were identified. 

5. Questionnaire for riverine 
communities

A questionnaire was designed for riverine communities to identify direct and 
indirect values. A total of 113 questionnaires, covering 11 GN divisions were 
carr�ed out �n February and March 2011.

6. Questionnaire for hotels

A questionnaire was also designed for hotels that benefit from ecosystem 
services. Of the four medium-large sized hotels in the area, full information 
was provided by one hotel and partial information by the other three hotels. 
Data was collected dur�ng the per�od November 2010 to May 2011.

7. Questionnaire for coastal 
communities

A questionnaire was designed to collect information from those bearing the 
costs of coastal erosion. A total of 50 questionnaires were carried out in May 
and June 2011.

8. Published information and key 
�nformants

Information was collected from these sources during the February to 
September 2011.

9. Data entry Carr�ed out dur�ng the per�od March to August 2011.

10. Analys�s of data and report on 
ecosystem valuation

Carr�ed out dur�ng the per�od August to November 2011. 

2.6 Application of valuation techniques

As already mentioned above, the limited information, time and other resources available for 
this study made it impossible to value every economic benefit and cost arising from Maha Oya 
and its associated ecosystems. For these reasons, this study excludes some economic values 
associated with the study area including option and non-use values. To make quantitative 
estimates of these categories of environmental economic benefits typically requires a large 
amount of original data, and involves long and complex survey work and analysis. Additionally 
only some of the indirect values such as ecological functions were valued due to insufficient 
scientific information to quantify its value. Thus the study will only show a minimum value of the 
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ecosystems associated with Maha Oya. Table 3 shows the scope of the study in terms of the 
application of valuation techniques to ecosystem goods and services.

The simplest and most straightforward way of valuing certain goods and services is to look at 
their market prices. In this study, market price techniques were applicable to sand, clay, water 
supply and fish.

However in some cases the goods and services associated with the Maha Oya ecosystem have 
no market in the local area, or are subject to prices that are distorted. As mentioned above, for 
the benefits and costs that could not easily be valued through the application of market prices, 
three additional techniques have been used to value benefits:

• Effect on production: Other economic processes often rely on ecosystem resources as 
inputs, or on the essential life support provided by its services. Where they have a market, it 
is possible to value ecosystem goods and services in terms of their contribution to the output 
or income of these other production and consumption opportunities. In this study, effect on 
production techniques are used to value fishing benefits.

• Replacement cost: Even where ecosystem goods and services have no market themselves, 
they often have alternatives or substitutes that can be bought and sold. These replacement 
costs can be used as a proxy for the value of ecosystem goods and services, although usually 
represent only partial estimates, or under-estimates. In this study, replacement costs are used 
to value water for domestic use.

• Mitigative or avertive expenditure techniques: It is almost always necessary to take action 
to mitigate or avert the negative effects of the loss of ecosystem goods and services, so as 
to avoid economic costs. These mitigative or avertive costs can be used as indicators of the 
value of conserving ecosystem resources in terms of expenditures avoided. In this study, 
mitigative expenditures are used to value the provision of stability to coastal and riverine 
areas, prevention of salinity intrusion benefits for riverine communities and for domestic 
supplies. 

Table 3: Valuation techniques used in the study

Economic benefit/cost
Type of 
value

Coverage of 
study

Valuation technique

Economic benefits

1. Surface water supply for 
domestic use

D�rect Covered
Valued using replacement cost for domestic water 
suppl�es.

2. Surface water for 
�ndustr�es

D�rect Insufficient data

3. Surface water supply for 
cultivation

D�rect Insufficient data

4. Surface water supply for 
distribution

D�rect Covered Valued using market cost for water distribution.

5. Fisheries for domestic 
use

D�rect Covered
Valued at market prices for obtaining fish for domestic 
use from r�ver and canal.

6. F�sh trad�ng D�rect Covered
Valued at market prices for traders selling fish from 
r�ver and canal.

7. F�sh breed�ng and 
hab�tat

Ind�rect
Covered (as a part 
of 5 and 6)

Reflected in effect on production of fisheries (to avoid 
double counting)

8. Prov�s�on of sand as a 
construction material

D�rect Covered Valued at market pr�ce for the prov�s�on of sand.
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Economic benefit/cost
Type of 
value

Coverage of 
study

Valuation technique

9. Prov�s�on of clay as a 
construction material

D�rect Covered Valued at market pr�ce for the prov�s�on of clay.

10. Groundwater sal�n�ty 
control

Ind�rect Insufficient data

11. Ma�ntenance of 
groundwater levels

Ind�rect Insufficient data

12. Pollution control Ind�rect Insufficient data

13. Regulation of salinity in 
the r�ver

Ind�rect Covered 
Valued at damage costs avo�ded: covered under costs 
below, as salinity intrusion is mitigated.

14. Micro-climate regulation Ind�rect Insufficient data

15. Transport D�rect Insufficient data

16. Flood control Ind�rect Insufficient data

17. Cultural Non-use Insufficient data

18. Aesthetic Non-use Insufficient data Reflected in tourism values.

19. Option values Option Insufficient data

20. Other non-use values Non-use Insufficient data

Economic costs (of degradation and conservation)

1. Infrastructure damage Covered
Valued using damage cost techniques for infrastructure 
damage.

2. L�vel�hood loss 
– coastal population (if 
degradation continues)

Covered
Valued using effect on production for households 
suffering from coastal erosion due to mining.

3. Land degradation/loss 
of land (if degradation 
continues)

Covered
Valued using damage cost techniques for land 
degradation/loss. 

4. Decline in fisheries Insufficient data

5. Sal�n�ty �ntrus�on Covered Valued using the mitigative cost of salinity intrusion.

6. Costs of resettling (due 
to coastal eros�on)

Covered Valued using the mitigative cost of resettlement.

7. Costs of coastal 
mitigation/restoration

Covered
Valued using the mitigative/avertive expenditure of 
coastal restoration.

8. Costs of r�ver 
mitigation/restoration

Covered
Valued using the mitigative/avertive/restoration 
expenditure of river restoration. 

9. Death and �njury 
assoc�ated w�th m�n�ng

Insufficient data

10. Health �mpact to m�ners Insufficient data

11. B�od�vers�ty loss Insufficient data

12. Loss of aesthetic value Insufficient data
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2.7 Information collection and administration of surveys

The design and planning stage included several brainstorming sessions. The study team, the 
larger project team, the Scientific Advisor and Technical Advisor (Environmental Economist) 
discussed the design of study and identified ecosystem services, checked feasibility and 
reviewed available information. Many visits to the field were made to find out background 
information and availability of information. This information was also essential for the designing 
of questionnaires. 

Information necessary to carry out the study included various sources, and was collected from 
these sources during November 2010 to August 2011.

Literature review and secondary data
Existing data and historical information were collected through published and unpublished 
reports and documents. A comprehensive list of questions and information to be collected was 
designed and possible sources of information were identified. This included government reports 
and various studies.

Questionnaire for hotels
A questionnaire was designed for hotels that benefit from ecosystem services. Of the four 
medium-large sized hotels in the area, full information was provided by one hotel, namely 
Ranweli Holiday Village. Data was collected during the period November 2010 to May 2011.

Questionnaire for households along the river
A questionnaire was also designed for riverine communities to identify direct and indirect values. 
A total of 113 questionnaires were administered, of which 111 were used as two were discarded 
due to insufficient information. The questionnaire was carried out in Grama Niladari (GN) 
divisions adjacent to the river from the estuary to the North Katana Division, and covered 12 GN 
divisions. The survey was carried out in February and March 2011. These included 4 GN divisions 
in the Katana Divisional Secretariat (DS) Division, Bambukuliya, Manaweriya, North Katana, 
Muruthana in the Gampaha District, and 8 GN divisions in the Dankotuwa and Wennappuwa DS 
divisions in the Puttalam District. These include Kammala/Kammalthota, Sindarthiya, Thoppuwa 
and Kochchikade in Wennappuwa DS division and Matikotuwa, Thambarawila, Morukkuliya and 
Etiyawala in Dankotuwa DS division. Sample selection was done by dividing the survey area in 
to transects, and choosing five households at random from each transect grid. 

Questionnaire for displaced families along the coast
A questionnaire was designed to collect information from those bearing the costs of coastal 
erosion. An initial site visit was carried out to get the information on displaced families due 
to coastal erosion. The total number of questionnaires was set at 50, and the households 
surveyed were selected to keep a consistent proportion of populations in each GN division. A 
total of 50 questionnaires were carried out in May and June 2011. These included five from 
the Wennappuwa DS division, Bolawatte, Kammala South, Kammala, Kadawatha, Kolinjadiya 
and two from the Nattandiya DS division, Mudukatuwa and Katuneriya. Both DS divisions are 
situated in the Puttalam District. 

Key informants 
Additionally, key informants including government officials from administrative and government 
departments and subject experts  were identified and background information was collected.
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3. Results and Discussion

3.1 Current value of the goods and services provided by the Maha Oya 
ecosystem

The study assessed the values associated with water use, fisheries, sand and clay extraction, 
and tourism values. It found that the value of these goods and services generated by the Maha 
Oya ecosystem was more than LKR 1.7 billion in the current year (details in Annex 1).

Table 4: Value of the goods and services provided by the Maha Oya ecosystem

Type of ecosystem service  Value (LKR mill/year)

Direct use of water for domestic drinking 0.02

Direct use of water for domestic bathing 0.92

Direct use of water for domestic washing 0.49

Direct use of river water for domestic cooking 0.10

R�ver water supply 435.77

Domestic fisheries (river) 7.28

Commercial fisheries (river) 86.18

Sand m�n�ng 506.63

Illegal sand m�n�ng 398.06

Illegal clay m�n�ng 40.76

Tour�sm 257.35

Total Value (LKR mill/year) 1,733.56

Direct water use from the river
A considerable number of families depend on the river partially or solely for washing, bathing, 
cooking and even drinking.The numbers of households using water was extrapolated from 
the survey sample. It is estimated that a total of 214 people depend on the river for drinking, 
generating an annual value of LKR 0.02 million, while 3,859 people use the river for bathing, 
which generate a value of LKR 0.92 million annually. The river is used for washing purposes by 
3,055 which has an annual value of LKR 0.49 million. A total of 643 people depend on the river 
for water for cooking purposes, valued at LKR 0.10 annually. 

River water supply by the National Water Supply and Drainage Board (NWSDB)
An intake of the NWSDB is situated in Bambukuliya, which provides water for domestic, industrial 
and commercial users. A total of 17,605 households, 4 industries, 91 schools/religious institutions 
and 1,400 commercial institutions/hotels depend on the Bambukuliya water intake, while the 
Board of Investment zone also gets its water from this intake. This adds up to 1,642,500 units of 
water annually, totalling LKR 435.77 million.

Fisheries for domestic and commercial use (river)
There are 296 households that use the river for fishing for domestic use, and this value is 
estimated to be worth LKR 7.28 million a year. Commercial fisheries are carried out by a total of 
296 families, valued to be LKR 86.18 million a year. 
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Provision of sand – legal and illegal mining
A total of 50,622.5m3 of sand is extracted legally, totalling LKR 506.63 million per year; while an 
estimated 39,805.25m3 of sand is extracted illegally, and is valued at LKR 398.06 million per 
year.

Provision of clay – illegal mining
There is no legal clay mining allowed currently in the project area, but it is estimated that a total 
of 16,303m3 of clay is extracted illegally, valued at LKR 40.76 million per year.

Tourism
It is estimated that a total number of 5,634 tourists stayed an average of 11.5 days a year in 
hotels within the project area, generating income and revenues worth LKR 257.35 million.

Distribution of values between various groups

Local communities (households) obtain the least benefits from the Maha Oya ecosystem, 
totalling LKR 98.25 million per year, from direct water use from the river and fishery activities. 
The Government obtains benefits from water supply from the river, mining royalties and tourism, 
which add up to LKR 248.38 million per year. Business and industry obtain the highest benefits 
by far, from the water, fishing, mining and tourism sectors, which add up to approximately 1.4 
billion. This value is about four times more than the benefits derived by the local communities 
and government sectors put together, indicating the inequitable sharing of resources from the 
Maha Oya and associated ecosystems.

Table 5: Distribution of values between various groups

Sector Community Government Business/industry

Water 90.97 217.18 129.15

F�sh�ng 7.28  86.18

M�n�ng  5.47 939.97

Tour�sm  25.73 231.61

Total value (LKR mill/
year)

��.�� ���.�� 1,386.91

3.2 Value of the economic costs of degradation of the goods and 
services provided by the Maha Oya ecosystem

The study assessed the economic costs associated with land degradation, costs of coastal 
protection, river rehabilitation and displacement of people. It found that the conomic cost of 
ecosystem degradation and loss was some LKR 1.2 billion in the current year (details in Annex 2).



3. Results and Discussion

��Valuation of Ecosystem Services of the Maha Oya

Table 6: Value of the economic costs of degradation of the goods and services provided by the Maha 
Oya ecosystem

Type of ecosystem service  Cost (LKR mill/year)

Mitigative and avertive expenditures

Expenditures on coastal protection 430.89

Expenditures on maintaining existing coastal structures 160.00

Expend�tures on r�ver�ne env�ronmental management 0.59

Damage costs

Damage to �nfrastructure 105.25

Displacement of coastal population 21.02

Loss of land along r�ver 456.32

Loss of land along coast 18.88

Total Value (LKR mill/year) 1,192.95

Mitigative and avertive expenditures associated with ecosystem degradation

Coastal protection for eroding areas
Coastal protection can be done in many ways, such as revetments that protect the coast 
but prevent beach from forming. The cost of coastal protection in this case is for protection 
of coast while maintaining beach values. This method is a combination of several coastal 
protection methods; emergency protection, revetments, offshore breakwaters, groynes and 
sand nourishment. The entire coastal stretch from the Maha Oya to Deduru Oya mouth is 
approximately 35 kilometres. Of this, the southern most 10 kilometres, just north of the Maha Oya 
estuary has already been protected – thus this area will only require sand nourishment. There 
is a need to protect an additional 15 kilometres to prevent loss of settlements and beach values, 
while there are no plans to protect the northern section. Therefore the study has accounted for 
the cost of protecting these 15 kilometres. The total cost of coastal protection is LKR 430.89 
million a year for new protection structures.

Coastal protection for existing areas
Currently 10 kilometres of coast, just north of the Maha Oya estuary has been protected. 
However there is a maintenance cost associated with this, in order to retain beach values for 
fishery activities, tourism and aesthetic values. This is an annual cost of LKR 160 million.

Riverine environmental management
There is currently an almost negligible amount of investment in riverine management. This value 
is LKR 0.59 million per year. 

Damage costs associated with ecosystem degradation

Damage to infrastructure 
Coastal erosion and mining activities have resulted in the damage of bridges and roads adjacent 
to the river and coast. The costs of damage to roads were not available, and thus only costs for 
bridges were obtained and therefore an underestimation of costs. This is a total of LKR 105.25 
million annually. 

Displacement of coastal population
Annually an average of 23 houses are lost due to coastal erosion, along with this are costs 
associated with resettlement, loss of fixed assets and reduced income and production 
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opportunities for those displaced. The cost of land loss has not been included as land degradation 
is valued separately below. Thus the cost of displacement of coastal settlements (excluding land 
lost) is LKR 21.02 million per year. 

Loss of land along river and coast
On average a total of 14.72 hectares of land is lost along the river due to mined pits and is valued 
at LKR 456.32 million per year. Along the coast, approximately 1.18 hectares of land is lost each 
year, this cost is estimated to be LKR 18.88 million per year.

Distribution of costs between various groups

The government sector bears the biggest costs, totalling to LKR 697.08 million a year, followed 
by the community with a total of LKR 495.87 million. The sharing of costs is inequitable, as 
business and industry do not bear any costs at all. 

Table 7: Distribution of costs between various groups

 Community Government Business/industry

Costs (LKR) -495.87 -697.08 0 

Total value (LKR mill/year) -���.�� -���.0� 0 

3.3 The economic value-added from ecosystem restoration and 
sustainable management

The study assessed the costs and benefits of restoring the degraded ecosystems, under 
‘Business as Usual’ (BAU) and ‘Ecosystem Restoration and Sustainable Management’ (ESRM) 
scenarios. 

Overall, there is a clear economic gain from ecosystem restoration and sustainable management 
as compared to a continuation of business as usual (Figure 2; detailed tables in Annex 3). 
Calculated over 25 years, it yields an incremental benefit of LKR 849 million: the net present 
value of ERSM (LKR 7.6 billion) is clearly higher than that of BAU (LKR 6.8 billion). ERSM leads 
to a significant reduction in the damage costs associated with ecosystem degradation and 
loss, while maintaining (and even in some cases increasing) the economic values generated 
from the sustainable use of land and resources. Under BAU, costs are incurred to all groups as 
ecosystem service provision declines, undermining income and employment as well as giving 
rise to a range of physical expenditures and losses.

Table 8: Summary of the economic impacts of BAU and ERSM for stakeholders

Stakeholder 
group

Net Present Values under BAU Net Present Values under ERSM Impact of 
ERSMBenefits Costs Net impact Benefits Costs Net impact

Local communities 1,068 -3,525 -2,457 1,152 -3,175 -2,023 434

Business / industry 13,089 0 13,089 12,098 0 12,098 -991

Government 2,756 -6,620 -3,864 2,991 -5,449 -2,458 1,406

Total (LKR mill) 16,912 -10,145 6,767 16,241 -8,624 7,617 ���
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Figure 2: Overall impacts of BAU and ERSM scenarios

Business as Usual

Ecosystem Restoration and Sustainable Management
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3.4 How different groups stand to gain from ecosystem restoration and 
sustainable management

Economic impacts on local communities (households)

ERSM leads to substantial gains for local communities (households): a cumulative benefit of 
almost LKR 3.3 billion over 25 years, with a NPV of LKR 434 million (Figure 3; detailed tables 
in Annex 4). These gains build up gradually. Initially, in the first 15 years, the gains from ERSM 
remain relatively small (although increase steadily). This is because initially under both scenarios 
there is a significant cost associated with coastal restoration as the Coast Conservation 
Department has plans for mitigation activities (irrespective of scenario), with the entire area 
estimated to be protected by year 15. The net benefit from ERSM rises steeply in year 16, 
because the coastal area within the project area is mitigated, significantly reducing costs (and 
thus increasing benefits), and is maintained thereafter. 

Overall, local communities (households) stand to lose out under a ‘Business as Usual’ scenario. 
The net present cost of BAU is LKR -2.5 billion. This is because local households bear many of 
the damages incurred as a result of ecosystem degradation, and these outweigh the livelihood 
benefits gained from the continued use of natural resources. Over time, the annual value of 
natural resource use (mainly fishing and water for bathing, washing, drinking and cooking) is 
slowly eroded, as the environment is degraded and the flow of ecosystem services decreases. 
Meanwhile, the damage costs arising from coastal erosion, land degradation along the river and 
displacement of coastal populations are very high in the early years, as mining is sustained at 
high levels, before eventually levelling off due to the collapse of sand mining activities. Under this 
scenario, coastal mitigation activities are completed by year 15 reducing damage costs, however 
cost continue due to land degradation along the river. Low levels of investment in environmental 
management and ecosystem restoration would serve to control degradation to some extent, 
although would not be sufficient to mitigate or remediate it effectively.

In contrast, an ‘Ecosystem Restoration and Sustainable Management’ scenario leads to a net 
gain to local communities (households). The net present value of ERSM is LKR -2.0 billion. 
Initially, the continued damage costs that arise from environmental degradation and the loss 
of ecosystem services will outweigh the benefits from sustainable land and resource use. It will 
take some time for environmental mitigation and remediation measures to take effect. From year 
15, there will be a sharp decline in ecosystem-related damage costs, and the value of ERSM will 
become positive at the local community level.
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Figure 3: Impacts of BAU and ERSM scenarios for local communities (households)

Business as Usual

Ecosystem Restoration and Sustainable Management
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Economic impacts on business and industry

ERSM leads to gains for business and industry: a cumulative benefit of around LKR 2 billion 
over 25 years, with a NPV of LKR -991 million (Figure 4; detailed tables in Annex 5). These 
gains build up gradually. Initially, in the first 9 years, business and industry suffers a net loss from 
ERSM. This is mainly because of the control of illegal mining activities, and consequent loss of 
income. From year 10, the additional gains from sustainable land and resource uses outweigh 
these losses, and in year 22 the cumulative benefits offset the overall loss of mining income.

Overall, business and industry stands to gain under a Business as Usual scenario. The net 
present value of BAU is LKR 13.1 billion. As business and industry does not bear any of the 
direct damage costs and expenditures associated with environmental degradation, the flow of 
benefits remains positive. It should however be noted that income and earnings will gradually 
decline over time, largely due to a reduction in the profitability of tourism. 

An Ecosystem Restoration and Sustainable Management scenario also yields a net gain to 
business and industry. The net present value of ERSM is LKR 12.1 billion. Although there is 
an immediate drop in income (as illegal mining activities are curtailed), the value of sustainable 
land and resource uses continue to rise thereafter. In particular, tourism shows a steady growth, 
which is associated with improving environmental quality and ecosystem service provision.
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Figure 4: Impacts of BAU and ERSM scenarios for business and industry

Business as Usual

Ecosystem Restoration and Sustainable Management
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Economic impacts on government

ERSM leads to significant gains for government: a cumulative benefit of more than LKR 6 billion 
over 25 years, with a NPV of LKR 1.4 billion (Figure 5; detailed tables in Annex 6). These gains 
build up gradually. Initially, in the first 5 years, the gains from ERSM remain relatively small 
(although increase steadily). This is because there are damage costs associated with coastal 
erosion, land degradation and infrastructure damage along river. The net benefit from ERSM 
rises steeply in year 6, because after year 5 the costs associated with infrastructure damage 
along the river cease reducing costs significantly and benefits are maintained thereafter.

Overall, the government stands to lose out under a ‘Business as Usual’ scenario. The net present 
cost of BAU is LKR -3.9 billion. This is because the government bears the bulk of the costs 
associated with the civil works and infrastructure investments that are required to mitigate or 
remediate the effects of environmental damage, and these outweigh the public revenues earned 
from the use of the land and natural resources of the Maha Oya. Over time, the public revenue 
base (mainly from water tariffs and tourism-related taxes, with a very small contribution from 
mining royalties) is slowly eroded, as the environment is degraded and the flow of ecosystem 
services decreases. Meanwhile, expenditures on remediating and mitigating environmental 
damage costs remain high, especially in the early years, before levelling off. As noted above, 
low levels of investment in environmental management and ecosystem restoration would serve 
to control degradation to some extent, although would not be sufficient to mitigate or remediate it 
effectively.

In contrast, an ‘Ecosystem Restoration and Sustainable Management’ scenario leads to a 
net gain to government. The net present value of ERSM is LKR -2.5 billion. Initially, the high 
damage costs that arise from environmental degradation and the loss of ecosystem services will 
outweigh the revenues earned from sustainable land and resource use. It will take some time for 
environmental mitigation and remediation measures to take effect. From year 10, there will be a 
sharp decline in ecosystem-related damage costs, and the value of ERSM will become positive 
for government.
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Figure 5: Impacts of BAU and ERSM scenarios for government

Business as Usual

Ecosystem Restoration and Sustainable Management
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4. Conclusions

The study has estimated that the current economic benefits generated by those ecosystem 
services that could be valued for the Maha Oya is LKR 1.7 billion per year. Meanwhile, 
degradation of the Maha Oya ecosystem is estimated to have incurred economic costs of LKR 
1.2 billion in the current year.

Analysis shows that there would be a clear economic gain from investing in ecosystem 
restoration and sustainable management, as compared to a continuation of the status quo under 
business as usual. The incremental gains over the next 25 years are estimated at LKR 849 
million, yielding a net present value higher than that generated by BAU. Ecosystem restoration 
and sustainable management leads to a significant reduction in the damage costs associated 
with ecosystem degradation and loss, while maintaining (and even in some cases increasing) 
the economic values generated from the sustainable use of land and resources. Under business 
as usual, costs are incurred to all groups as ecosystem service provision declines, undermining 
income and employment as well as giving rise to a range of physical expenditures and losses. 

It is notable that under the ERSM scenario, all stakeholders benefit; while in the BAU scenario, 
the government and local communities lose out, while business and industry (who are the main 
actors driving ecosystem degradation and loss) continue to benefit from the goods and services 
associated with the Maha Oya. 

This is not only inequitable, it is economically inefficient: the current situation is not in the 
broader public economic interest; it is only benefiting some groups. Poor local communities and 
the government are bearing the costs of the environmental degradation that is being caused by 
sand and clay mining, costs that they can ill afford to bear.

Such findings have major policy implications, as the stakeholder groups that are driving 
ecosystem degradation and loss are not bearing its costs. These costs accrue as externalities 
to society and the broader economy. For reasons of social equity, economic efficiency and 
environmental sustainability, these externalities need to be internalised so that those who cause 
environmental degradation bear the economic consequences and costs of their actions, those 
who are negatively impacted by environmental degradation are adequately compensated for 
their losses, and those who take action to safeguard the environment are rewarded for their 
efforts. A range of economic instruments can be used to these ends, including the imposition of 
penalties for those causing environmental degradation, and the provision of fair compensation for 
those suffering from its impacts. It is also essential to reward the groups that are responsible for 
generating ecosystem services and maintaining environmental quality in the Maha Oya region. 
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5. Recommendations

According to the findings of the study, the following actions are recommended:

• Prepare a Management Plan and an Action Plan for the management, conservation and 
restoration of the Maha Oya and its associated ecosystems, focusing on ecosystem 
restoration and sustainable management.

• A multi-stakeholder approach to problem solving, including the effective coordination and 
cooperation between responsible government agencies such as the Geological Survey 
and Mines Bureau, Irrigation Department, Coast Conservation Department and local 
administrative bodies. 

• Enforcement of existing laws and policies to minimise illegal activities that exacerbate the 
externalities of environmental degradation.

• Penalise those whose activities contribute to the degradation of ecosystems. These 
penalties can be used for compensation, restoration activities and to overcome damage 
costs.

• Prepare a compensation scheme for those in riverine and coastal areas that suffer from 
the impacts of environmental degradation.

• Ensure that adequate economic incentives are provided to those who contribute towards 
ecosystem conservation and restoration, through the provision of funding, livelihood 
support and other rewards.
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Annexes

Annex 1: Value of the goods and services provided by the Maha Oya ecosystem

Table 9: Direct water use from the river: drinking

Description  Value

Number of people using water 214

Water consumption m3 per capita per year 1.83

Water value per m3 - tariff (expenditures saved for consumer) 31.00

Water value per m3 - costs of supply (costs avoided for government) 12.50

Water value per m3 - willingness to pay (WTP) 62.00

River water - domestic use - drinking, consumer expenditures saved (LKR mill) 0.01

River water - domestic use - drinking, government costs avoided (LKR mill) 0.00

River water - domestic use - drinking, government revenues lost (LKR mill) -0.01

River water - domestic use - drinking, consumer surplus (LKR mill) 0.01

Value (LKR mill/year) 0.02

Table 10: Direct water use from the river - bathing

Description  Value

Number of people using water 3,859

Water consumption - m3 per capita per year 5.47

Water value per m3 - tariff (expenditures saved for consumer) 31.00

Water value per m3 - costs of supply (costs avoided for government) 12.50

Water value per m3 - willingness to pay (WTP) 62.00

River water - domestic use - bathing, consumer expenditures saved (LKR mill) 0.65

River water - domestic use - bathing, government costs avoided (LKR mill) 0.26

River water - domestic use - bathing, government revenues lost (LKR mill) -0.65

River water - domestic use - bathing, consumer surplus (LKR mill) 0.65

Value (LKR mill/year) 0.92

Table 11: Direct water use from the river - washing

Description  Value

Number of people using water 3,055

Water consumption - m3 per capita per year 3.65

Water value per m3 - tariff (expenditures saved for consumer) 31.00

Water value per m3 - costs of supply (costs avoided for government) 12.50

Water value per m3 - willingness to pay (WTP) 62.00

River water - domestic use - washing, consumer expenditures saved (LKR mill) 0.35

River water - domestic use - washing, government costs avoided (LKR mill) 0.14

River water - domestic use - washing, government revenues lost (LKR mill) -0.35

River water - domestic use - washing, consumer surplus (LKR mill) 0.35

Value (LKR mill/year) 0.49
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Table 12: Direct water use from the river - cooking

Description  Value

No of people using water 643

Water consumption - m3 per capita per year 3.65

Water value per m3 - tariff (expenditures saved for consumer) 31.00

Water value per m3 - costs of supply (costs avoided for government) 12.50

Water value per m3 - willingness to pay (WTP) 62.00

River water - domestic use - cooking, consumer expenditures saved (LKR mill) 0.07

River water - domestic use - cooking, government costs avoided (LKR mill) 0.03

River water - domestic use - cooking, government revenues lost (LKR mill) -0.07

River water - domestic use - cooking, consumer surplus (LKR mill) 0.07

Value (LKR mill/year) 0.10

Table 13: River water supply by the National Water Supply and Drainage Board (NWSDB)

Description  Value

Increased costs of water costs of supply per unit (government costs) 0.13

Domestic - connections 17,605

Domestic - units per year 4,225,200.00

Domestic - unit cost LKR 20.00

Domestic - willingness to pay (WTP) 40.00

Industrial - connections 4.00

Industrial - units per year 2,160.00

Industrial - unit cost LKR 45.00

Industrial - willingness to pay (WTP) 90.00

Schools/religious - connections 91.00

Schools/religious - units per year 81,036.00

Schools/religious - cost per unit 53.00

Schools/religious - willingness to pay (WTP) 106.00

Commercial/hotels - connections 1,400

Commercial/hotels - units per year 840,000.00

Commercial/hotels - cost per year 50.00

Commercial/hotels - willingness to pay (WTP) 100.00

BOI - units 1,642,500.00

BOI - cost per unit 53.00

BOI - willingness to pay (WTP) 106.00

River water - Water Board, domestic consumer surplus (LKR mill) 84.50

River water - Water Board, industrial consumer surplus (LKR mill) 0.10

River water - Water Board, schools/religious consumer surplus (LKR mill) 4.29

River water - Water Board, commercial/hotels consumer surplus (LKR mill) 42.00

River water - Water Board, BOI consumer surplus (LKR mill) 87.05

River water - Water Board, government revenues (LKR mill) 217.95

River water - Water Board, increase in government supply costs (LKR mill) -0.13

Value (LKR mill/year) 435.77
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Table 14: Fisheries for domestic use (river)

Description  Value

Number of households fishing 296

Kilograms (kg) of fish consumed/households/year 123.00

Fish value per kg 200.00

River fish - domestic use (LKR mill) 7.28

Value (LKR mill/year) 7.28

Table 15: Commercial fisheries (river)

Description  Value

Number of households fishing 296

Kilograms (kg) of fish caught/fisher/year 794.00

Fish value per kg (local sale price) 366.67

River fish - commercial use (LKR mill) 86.18

Value (LKR mill/year) 86.18

Table 16: Provision of sand – legal mining

Description  Value

Quantity of sand extracted m3/year 50,662.50

Sand - value per m3 (royalties) 108.00

Sand - value per m3 (sale price) 10,000.00

Sand - legal mining, government revenues (LKR mill) 5.47

Sand - legal mining, gross production value (LKR mill) 501.15

Value (LKR mill/year) 506.63

Table 17: Provision of sand – illegal mining

Description  Value

Quantity of sand extracted m3/year 39,806.25

Sand - value per m3 (sale price) 10,000.00

Sand - illegal mining, gross production value (LKR mill) 398.06

Value (LKR mill/year) 398.06

Table 18: Provision of clay – illegal mining

Description  Value

Quantity of clay extracted m3/year 16,303.00

Clay - value per m3 (sale price) 2,500.00

Clay - illegal mining, gross production value (LKR mill) 40.76

Value (LKR mill/year) 40.76
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Table 19: Tourism

Description  Value

Number of tourists 5,634

Average length of stay (days) 11.50

Value per tourist day (LKR expenditures) 3,972.00

Value of tourists (taxes and public revenues) 397.20

Tourism - government revenues (LKR mill) 25.73

Tourism - gross value to hotels (LKR mill) 231.61

Value (LKR mill/year) 257.35
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Annexes
Annex 2:  Value of the economic costs of degradation of the goods and services 

provided by the Maha Oya ecosystem

Table 20: Expenditures on coastal protection

Description  Value

Emergency protection - km per year 1.50

Emergency protection - investment costs per km (LKR) 13,625,000.00

Revetment - km per year 1.50

Revetment - cumulative km per year 1.50

Revetment - investment costs per km (LKR) 54,500,000.00

Revetment - maintenance costs per km per year (LKR) 817,500.00

Offshore breakwaters/groynes - km per year 1.50

Offshore breakwaters/groynes - cumulative km per year 1.50

Offshore breakwaters/groynes - investment costs per km (LKR) 110,000,000.00

Offshore breakwaters/groynes - maintenance costs per km per year (LKR) 1,650,000.00

Sand nourishment with structures - volume per year (maintenance) m3 200,000.00

Sand nourishments - costs per m3 800.00

Costs of expenditures on coastal protection (LKR mill) 430.89

Cost (LKR mill/year) 430.89

Table 21: Expenditures on maintaining existing coastal structures

Description Value

Sand nourishment m3 200,000.00

Sand nourishments - costs per m3 800.00

Costs of expenditures on existing coastal structures (LKR mill) 160.00

Cost (LKR mill/year) 160.00

Table 22: Expenditures on riverine environmental management

Description Value

Annualised investment costs per year (LKR) 566,666.00

Maintenance costs per year (LKR) 28,333.30

Expenditures on riverine environmental management (LKR mill) 0.59

Cost (LKR mill/year) 0.59

Table 23: Damage to infrastructure 

Description  Value

Costs of repairing and replacing bridges per year (LKR) 105,252,617.00

Damage to infrastructure (LKR mill) 105.25

Cost (LKR mill/year) 105.25



Annexes

�� Valuation of Ecosystem Services of the Maha Oya

Table 24: Displacement of coastal population

Description  Value

No of households/year 23

Costs of resettlement (average LKR per household) 15,000.00

Loss of fixed assets (average LKR per household) 200,000.00

Reduced income and production opportunities (average LKR per household per year) 698,793.00

Displacement of coastal population - costs to government (LKR mill) -0.35

Displacement of coastal population - costs to landowner (LKR mill) -20.67

Cost (LKR mill/year) -21.02

Table 25: Loss of land along river

Description  Value

Area of land lost (ha/year) 14.72

Value of land (LKR market price/ha) 31,000,000.00

Loss of land along river - cost of land lost (LKR mill) -456.32

Cost (LKR mill/year) -456.32

Table 26: Loss of land along coast

Description Value

Area of land lost (ha/year) 1.18

Value of land (LKR market price/ha) 16,000,000.00

Loss of land along coast - cost of land lost (LKR mill) 18.88

Cost (LKR mill/year) -18.88
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About the project

Increasing the resilience of coastal and riverine communities to climate change and other threats 
by conserving the ecosystems of the Maha Oya and associated coastal wetlands in Sri Lanka 

Mangroves for the Future (MFF) is a unique partner-led initiative to promote investment in coastal 
ecosystem conservation for sustainable development. It was established following the impacts of the 
December 2004 Tsunami to provide support to vulnerable countries in south and south east Asia to 
address future threats of climate change and other natural disasters. MFF supported EFL to implement a 
2-year project to protect and conserve the Maha Oya and its associated coastal and riverine ecosystems. 

The project took an integrated approach with a focus on strong scientific, advocacy and community 
components, with the aim of social and economic empowerment of communities and human wellbeing 
through ecosystem conservation. Project outcomes include influencing policy and decision making for 
ecosystem conservation, generating scientific data, ecosystem restoration, community empowerment 
through alternative livelihood training, capacity buildingof stakeholders and sensitising school children 
towards environmental conservation. 

About the organisation

Protecting and conserving Sri Lanka’s environment

Environmental Foundation (EFL) is one of Sri Lanka’s oldest public interest organisations working in 
environmental conservation and protection. Established in 1981 EFL is engaged in conservation through 
legal and scientific means, and supports poor and disadvantaged communities defend their rights to a 
clean and healthy environment. The organisation implements donor funded projects, disseminates 
information on conservation related topics and lobbies for better policies to support a sound 
environment.

No. 146/ 34, Havelock Road, Colombo 5, Sri Lanka
Tel: (94 11) 739 67000 Fax: (94 11) 452 8483
Email: efl@sltnet.lk Website: www.efl.lk




