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INTRODUCTION  

Climate change is an emerging topic of 
research in today’s world. An enormous 
amount of literature is available to increase our 
knowledge on the topic and to make us more 
aware of its impacts. Based on conducted 
experiments, it is evident that the mean earth 
temperature over the period 2006 – 2015 has 
risen by 1.58oC compared to the mean for the 
period 1850 – 1900 (Shukla et al., 2019).  
Moreover, researchers are now shedding light 
on potential mitigating actions and adaptation 
strategies. Investigations into the impact of 
climate change on agriculture have highlighted 
the increasing importance of food security to 
feed the growing population. 
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Abstract 
 
To date, Sri Lanka, like many other South Asian countries, has experienced an above-average level of the negative 
impacts of climate change. The study uses the ORANI-G-SL, a single-country, static computable general 
equilibrium model, to analyse the economic impacts of climate change-induced agricultural productivity changes 
and two possible alternative adaptation strategies. The first adaptation strategy is based on expanding 
agricultural land area, and the second is on increasing crop productivity by increasing investment in agricultural 
research and development. According to the findings, Sri Lankans will experience an increase in the consumer 
price index, associated with reductions in the output of most crops, leading to a decline in overall household 
consumption in the future, threatening national food security. Further, climate-induced agricultural productivity 
changes will negatively impact the overall GDP and most Sri Lankan macroeconomic variables. Both explored 
adaptation strategies will provide economic expansion under the impacts of climate change. However, increasing 
productivity will lead to greater economic gains compared with the baseline scenario, agricultural land expansion 
scenario, and no adaptation scenario. Thus, the findings suggest that increasing agricultural productivity by 
increasing investment in R&D is the most effective adaptation strategy for Sri Lanka to offset the adverse effects 
of climate change on the agricultural sector and food security.  
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Food security is considered to be the key 
challenge in the struggle to feed the global 
population (Droogers, 2004). Scientific 
evidence also reveals that climate change is 
the most persistent and complex of several 
existential threats to the agricultural sector, in 
addition to the existing severity of challenges 
of global food production (Garnaut, 2013; 
Nelson & Shively, 2014).   
 
A substantial volume of literature pays 
attention to the formidable impacts of climate 
change on the agricultural sector, in terms of 
the threat to the sustainability of many 
developing nations. The South Asian region is 
particularly vulnerable to climate change due 
to the high population density, levels of 
poverty, higher dependency on the 
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agricultural sector, and lack of resources to 
support adaptation (Ahmed & Suphachalasai, 
2014). The Intergovernmental Panel on 
Climate Change (IPCC) projects warming 
exceeding the global average and a 
consequential increase in annual monsoon 
rainfall for the South Asian region (Allen et al., 
2019).  These changes enhance the potential 
risk to the supply and production of social, 
economic, environmental, and physical 
resources on which human well-being and 
welfare depend (Chalise & Naranpanawa, 
2016).  Sri Lanka, being a small island and a 
developing nation in the South Asian region, is 
no exception. 
 
Climate Change in Sri Lanka 
Many research findings on climate change in 
Sri Lanka agree that the mean annual 
temperature is increasing. Recent reports from 
the Department of Meteorology Sri Lanka 
(2022) indicate that atmospheric temperatures 
have continued to rise, aligning with recent 
research (Perera et al., 2023; Wickramasinghe 
et al., 2023). Past analyses also suggest an 
increasing frequency and intensity of extreme 
weather events, such as floods and droughts 
(Silva et al., 2022; Ranasinghe & Fernando, 
2023). Given these trends, the necessity for 
well-structured adaptation policies is even 
more urgent. Past mean annual temperature 
data (Department of Meteorology Sri Lanka, 
2018)also indicate that the atmospheric 
temperature is gradually rising, as verified in 
the research literature (Chandrapala, 1996; De 
Costa, 2010; Domroes & Schaefer, 2000; 
Eriyagama, Smakhtin, Chandrapala, & 
Fernando, 2010; Sathischandra, Marambe, & 
Punyawardena, 2014). Conversely, research 
provides conflicting views on recent national 
rainfall trends. A few researchers suggest that 
annual rainfall in Sri Lanka demonstrates a 
decreasing trend (Ashfaq et al., 2009; Esham & 
Garforth, 2013; Niranjan et al., 2013), although 
the majority of recent studies claim there has 
been an increasing trend in annual rainfall 
(Cline, 2007; De Silva, Weatherhead, Knox, & 
Rodriguez-Diaz, 2007).  From 1901 to 1930 
and 1950 to 1960, the annual rainfall indicated 
an increasing trend.  For the period 1961-1990, 
a declining trend was observed over most of 
the island, except in some isolated areas in the 

northwest. However, it has been observed that 
mean rainfall over the most recent decade 
(2001-2010) has increased compared to the 
previous decades in most parts of the island, 
across all three climatic zones (Nissanka, 
Punyawardena, Premalal, & Thattil, 2011). 
 
Along with these recent changes in the rainfall 
pattern, climate extremes have become the 
norm rather than the exception (Panabokke & 
Punyawardena, 2010). No rain when 
necessary (drought) and more rain when 
unnecessary (floods) are the most prominent 
climate-based natural disasters observed in Sri 
Lanka (Esham & Garforth, 2013). High 
rainfall intensity in the upper catchment 
causes flooding of downstream river basins, 
and, similarly, in the lowlands when higher 
rainfalls lead to an inflow that exceeds the 
outflow (Ministry of Environment, 2011). 
Past data analyses show clearly that the 
intensity and frequency of extreme events 
(floods and droughts) have increased recently 
(Imbulana, Wijesekara, Neupane, Aheeyar, & 
Nanayakkara, 2006; Premalal & 
Punyawardena, 2013; Perera et al., 2023; 
Wickramasinghe et al., 2023)The significant 
impact of these occurrences across Sri Lanka 
supports the assertion that Sri Lanka is 
comparatively more vulnerable to climate 
change than the global norm. 
 
Agricultural Sector in Sri Lanka 
Historically, the Sri Lankan economy has been 
predominantly agricultural. The vast majority 
of ancient Sri Lankans were involved in paddy 
and other field crop production, used mainly for 
domestic consumption. Thus, the structure of 
the economy and culture was “subsistence 
agriculture based” and the country was labelled 
the “Granary of the East”. 
 
The legislation of the Western colonial powers, 
initially the Portuguese, then the Dutch, and 
finally the British, and thereafter the Sri Lankan 
Government between 1948 and 1977, made 
distinct changes to the Sri Lankan economy 
(Jayasinghe-Mudalige, 2010). The Colonial 
governors introduced plantation agricultural 
crops such as tea, rubber, coconut, coffee, and 
cashews. Today, the agricultural sector of the 
island is dualist, comprising plantation and non-
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Lanka’s exports. Still, since the early 1990s, 
this share declined to less than 20 per cent, 
with industry developing into the major export 
sector (Bandara & Jayasuriya, 2007). 
 
While multiple factors contribute to GDP 
fluctuations, climate-induced agricultural 
productivity reductions directly affect 
economic growth, as agriculture remains an 
essential sector, particularly for rural 
livelihoods (Abeysekara et al., 2023). These 
changes in proportionate GDP sectoral 
contributions show the timely necessity of 
addressing the impacts of climate change on 
the agricultural sector in Sri Lanka, also 
signalling that agricultural sector growth is 
essential relative to the other sectors. 
Therefore, it is vital that researchers 
investigate the economic consequences of the 
impact of climate change on the agricultural 
sector and possible mitigation and adaptation 
strategies, which are the primary objectives of 
this paper. Modelling these climate change 
scenarios will provide key insights into a 
range of possible consequences and guide 
policymakers in identifying key issues and 
prioritising possible adaptation strategies. 
Hence, this paper will use a Computable 
General Equilibrium model (CGE) to expand 
the knowledge on how climate change might 
impact the agricultural sector and its 
consequences for the whole Sri Lankan 
economy, how the sector may be adapted, and 
the possible steps to be taken to mitigate these 
negative consequences.  
 
As discussed above, climate change severely 
threatens Sri Lanka’s agricultural sector, 
which is critical for food security and rural 
employment. Existing national adaptation 
programs, such as the National Adaptation 
Plan for Climate Change Impacts in Sri Lanka 
(NAP) and the Agriculture Sectoral 
Adaptation Strategy (ASAS), emphasise 
climate-resilient agriculture through R&D, 
water management, and farmer education. 
However, further integration of these 
strategies into macroeconomic policy is 
necessary.  
 
While the IPCC projects rising temperatures 
and changing rainfall patterns, their socio-
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plantation crops (Esham & Garforth, 2013). 
Since 1948, following independence, all Sri 
Lankan governments have considered 
agriculture the cornerstone of the economy and 
established national development strategies that 
promote the activities of these two subsectors 
(Jayasinghe-Mudalige, 2010). 
 
In 1950, the highest contribution to the Gross 
Domestic Product (GDP) was from the 
agricultural sector, accounting for 45%, while 
industry and the service sector contributed 19% 
and 36% respectively (Department of Census 
and Statistics, 2017). In 1980, the contribution 
of the agricultural sector to the GDP had 
reduced to 28%, fractionally surpassed by the 
industrial sector contribution rising to 29% 
(Department of Census and Statistics, 2017). 
Most recently, the service sector contributed 
the highest proportion to GDP with 43% 
(Department of Census and Statistics, 2017). 
The industrial and service sectors have rapidly 
outgrown the food and agricultural sector, the 
economic contribution of which to GDP has 
notably declined over the past few years to a 
current level of 7% (Central Bank of Sri Lanka, 
2020). The dominance of the industrial and 
service sectors over the agriculture sector 
defines the structural transformation of the 
modern Sri Lankan economy. 
 
Changes in the availability of major food crops 
such as paddy for domestic consumption, 
domestic savings from agriculture, the 
economically active proportion of the 
population engaged in agriculture and changes 
in agricultural exports have all influenced the 
declining agricultural contribution to GDP 
(Bandara, Jayasinghe-Mudalige, Udugama, 
Attanayake, & Edirisinghe, 2014). 
Notwithstanding the decline of the agriculture 
sector's contribution to less than a tenth of 
GDP in national employment, it still outranks 
the industrial sector, accounting for about 
27.1% of total employment in 2020, as it is 
the main source of livelihood for the rural 
population. This contribution, however, has 
also decreased over the past five years. In 
addition, Sri Lanka’s historical agricultural 
trade pattern reflects a fall in its export share. 
In the late 1960s, agricultural commodities 
contributed more than 90 per cent of Sri 
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economic implications are less explored. 
Climate variability could exacerbate income 
inequality and accelerate rural-urban 
migration. This study aims to assess the 
economywide impacts of climate change on 
agriculture and the effectiveness of adaptation 
strategies using a CGE framework. 
 
The remainder of the paper has the following 
structure: The next section reviews the 
literature on CGE assessments of the impacts 
of climate change on agricultural sectors and 
adaptation strategies. The third section 
outlines the modelling framework used in our 
study. The fourth section describes the study's 
findings, and the final section describes our 
conclusions. 
 
LITERATURE REVIEW  
Investigating the climate change impacts on 
the agricultural sector and modelling its 
effects has become critically important due to 
the increasing demand by policymakers and 
the public for realistic projections on the 

possible environmental, social, and economic 
impacts of future climate changes. Previous 
assessments are rich in terms of theoretical 
and methodological approaches. Some studies 
have relied purely on biophysical approaches 
using process-based or empirical statistical 
models, some have estimated the economic 
effects resulting from changes in productivity 
using partial equilibrium (PE) models and 
CGE models, and others have used integrated 
assessment models (Feenstra, 1998; 
Fernández & Blanco, 2015).  As this paper 
focuses mainly on the economic consequences 
of the impacts on and possible adaptation 
strategies for the Sri Lankan agricultural 
sector using a CGE model, the literature 
review section concentrates predominantly on 
the global studies which have assessed climate 
change impacts on the agricultural sector and 
similar models. Table 1 summarises the 
studies that have used CGE models and 
integrated assessments to analyse the impacts 
of climate change on agricultural sectors 
globally.  

Model Spatial 
resolution 

Description Main findings Reference 

Computable General Equilibrium models 

GTAP-W Global Evaluate the potential impacts 
of climate change and CO2 

fertilization on global agricul-
tural production under two 
IPCC scenarios. 

World food production, GDP, and wel-
fare will decrease. 
Food prices will increase. 
  

(Calzadilla, 
Rehdanz, et 
al., 2013) 

GTAP - 
ICES 
(modified 
model) 

Global Analyse the economy-wide 
impacts of climate change and 
its consequences on economic 
growth. 

Reductions in land productivity severely 
affects poorer and agriculture-based 
economies.  Some developed regions 
will experience trade benefits.  

(Eboli, Par-
rado, & 
Roson, 
2010) 

GTAP-
AEZ-
GHG 

Global Evaluates the impacts of cli-
mate policies on agricultural 
production including live-
stock, food security, land use 
and the livelihoods of farmers 
globally. 

Ruminant meat sector has higher green-
house gas (GHG) emission intensities 
and limited mitigation possibilities. 
Implementing a GHG emission tax and a 
compensation method for tax expenses 
can reduce GHG emissions and improve 
non-ruminant sector production. 

(Golub et 
al., 2013) 

CGE-
multimar-
ket model 

Africa, 
Asia and 
Latin 
America 

Compares the three conti-
nents, in terms of the impacts 
on macroeconomic perfor-
mance, household welfare, 
and resource allocation among 
sectors. 

Agricultural production will decrease. 
Negative impacts will be highest on the 
African economy due to its higher de-
pendency on agriculture sector. 

(Winters, 
Murgai, 
Sadoulet, De 
Janvry, & 
Frisvold, 
1998) 

Table 1: CGE studies on climate change impacts on agricultural sector 
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Model Spatial 
resolution 

Description Main findings Reference 

GTAP  
version 6 

European 
regions 

Analyses the consequences on 
European arable agriculture 

Most European regions will 
experience positive GDP and 
agricultural trade developments. 

(Iglesias, Gar-
rote, Quiroga, & 
Moneo, 2012) 

GTAP 15 devel-
oping na-
tions 

Evaluates the effect of climate 
induced agricultural productiv-
ity changes on global commod-
ity prices, national economic 
welfare, and poverty in fifteen 
developing nations by 2030. 

Staple food prices in developing 
countries will increase between 
10% and 60%. 
Higher prices of agricultural 
products will reduce the overall 
poverty of people whose liveli-
hood depends mainly on agricul-
ture. 
In contrast, wage earners and the 
urban poor will be highly vul-
nerable to increases in food pric-
es. 

(Hertel, Burke, 
& Lobell, 2010) 

SAM-CGE Tanzanian 
economy 

Analyses the impact of climate 
change induced adjustments of 
the agriculture sector and its 
possible consequences or the 
Tanzanian economy. 

Economic impacts will decrease 
due to higher factor substituta-
bility. 
The agricultural sector's contri-
bution to GDP enters a declining 
trend. 

(Bezabih, 
Chambwera, & 
Stage, 2011) 

ORANI-G 
model 

Nepal Assesses the economywide 
impacts for Nepal and evalu-
ates the feasibility of agricul-
tural land reallocation as an 
adaptation strategy. 

Rural livelihoods will be affect-
ed mainly by increasing com-
modity prices. 
Food production will decline 
and food prices will increase. 
Without adaptation, GDP will 
decrease remarkably. 
Reallocating agricultural lands 
to climate-smart crops will re-
duce crop productivity losses. 

(Chalise & Na-
ranpanawa, 
2016) 

GTAP  
version 7 

People’s 
Republic 
of China 
(PRC) 
. 

Analyses the global climate 
change impacts on the agricul-
tural sector of the PRC. 
  

The agricultural share of GDP 
will decrease, with a 1.3% de-
cline in GDP and a 1.1% loss in 
welfare by 2080. 
Lower agricultural productivity 
will lead to a higher dependency 
on international agricultural 
markets. 

(Zhai, Lin, & 
Byambadorj, 
2009) 

Sub-
regional 
CGE model 

PRC Analyses the impacts on inter-
regional agricultural trade 
flows. 

Northwest, South, Central, and 
Northeast regions of the PRC 
will experience an increase in 
agricultural trade outflows, 
while East, North, and South-
west regions of the PRC will 
experience reductions in agricul-
tural trade outflows. 

(Lin, Liu, Wan, 
Xin, & 
Yongsheng, 
2011) 

Table 1 continued 
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Table 1 continued 

Integrated climate change impact assessment models 

Model Spatial 
resolution 

Description Main findings Reference 

GCM,CGE 
and PE 
models 

Global Analyses the economic 
impacts on the agriculture 
sector using two GCMs to 
analyze changes in climate 
5 GGCMs to identify bio-
physical effects on crop 
yield and nine economic 
models to determine the 
comparative model eco-
nomic impacts. 

The results of the nine economic models 
were qualitatively similar and showed 
similar economic behaviour. 
Due to the negative impacts on agricul-
tural production, prices increased, trig-
gering intensive management practices 
and area expansion on the supply side 
and a reduction in consumption and 
shift to cheaper products on the demand 
side. 

(Nelson et 
al., 2014) 

IMPACT 
and GTAP-
W 

Global Evaluate the impacts on 
sub-Saharan agriculture 
sectors and analyse two 
possible adaptation strate-
gies: increasing irrigated 
land area and increasing 
agricultural productivity. 

Food production will decrease by 1.6% 
without any adaptation, with higher im-
pacts on sugarcane and wheat. 
The number of malnourished children 
will increase by 2 million. 
Gains in welfare are due to comparative 
improvements, with respect to other 
regions. 
Increased agricultural productivity 
proves more beneficial than doubling 
the irrigation capacity 

(Calzadilla, 
Zhu, 
Rehdanz, 
Tol, & 
Ringler, 
2013) 

GCM and 
GTAP 

Global Investigates the global 
economywide impacts on 
agriculture. 

The negative impacts of climate change 
will be higher on developing economies 
than on the developed economies. 

(Bosello & 
Zhang, 2005) 

IMPACT 
and CGE 
model 
(Indonesian 
CGE model 
for climate 
change) 

Indonesia Analyses the impact of 
global climate change on 
macro and microeconomic 
performance in Indonesia, 
with special focus on the 
agricultural sector. 

Indonesia's GDP will decline, predomi-
nantly due to the negative performance 
of the agricultural sector. 
Commodity prices will increase due to 
climate change impacts. 
Agricultural sector labour will decline. 
Increasing research and development 
investments on the food crop sector can 
increase crop productivity and reduce 
crop losses. 

(Oktaviani, 
Amaliah, 
Ringler, 
Rosegrant, & 
Sulser, 2011) 

GCM mod-
els and sin-
gle country 
dynamic 
CGE model 

Ethiopian 
economy 

Assesses the impact on the 
Ethiopian economy and 
evaluates suitable adapta-
tion strategies to offset 
economic impacts. 

GDP will decline by 10% compared to 
nations undergoing no climate change 
conditions. 
Proper adaptation strategies could offset 
the effects on the whole economy. 
The cost of investing in adaptation pro-
grams will be less than the welfare loss-
es caused by climate change by 2050. 

(Robinson, 
Willenbock-
el, & 
Strzepek, 
2012) 

DCGE mod-
el for Syria, 
IFPRI-
IMPACT 
model, 
DSSAT 
Crop model, 
Palmer 
drought 
index. 

Syrian 
economy 

Assesses the impact on the 
Syrian agricultural sector, 
households, and the whole 
economy. 

Syria will experience reduced agricul-
tural production, greater climate varia-
bility, and increasing food prices. 
Reduced GDP growth and real house-
hold income. 
However, specific farming communities 
will benefit due to higher global food 
prices. 
The agricultural sector will be the most 
vulnerable sector in the Syrian econo-
my. 
Both rural and urban households will 
experience income losses. 

(Breisinger et 
al., 2011) 
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The above literature on climate change and 
agriculture emphasises both biophysical and 
economic modelling approaches. Studies 
using CGE models have been instrumental in 
understanding the broader economic 
implications of climate-induced productivity 
changes. 
 
Global CGE studies have examined the global 
economic impacts of climate change on 
agriculture, highlighting how climate-induced 
productivity declines will disproportionately 
affect developing economies (Hertel et al., 
2010; Nelson et al., 2014). 
 
Regional and country-specific studies focused 
on South Asia have demonstrated that climate 
change leads to GDP reductions, trade 
imbalances, and increased food insecurity 
(Calzadilla et al., 2013; Chalise & 
Naranpanawa, 2016). Nepal’s experience 
with climate adaptation through land 
reallocation and R&D investment provides a 
relevant case for Sri Lanka. 
 
Recent research confirms that Sri Lanka has 
been experiencing increasing temperatures 
and erratic rainfall patterns, directly 
impacting crop yields and rural incomes. 
However, limited studies have utilised 
economywide models to assess 
macroeconomic adaptation strategies 
(Fernando et al., 2021). Additionally, 
Abeysekara et al. (2023) and Abeysekara et 
al. (2024) analyse the economic 
consequences of climate change on the 
agricultural sector in South Asia, particularly 
in Sri Lanka, using a CGE approach. Their 
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findings reinforce the argument that climate 
change significantly affects agricultural output 
and household welfare, underscoring the need 
for adaptation measures. 
 
This study contributes to the literature by 
integrating a single-country CGE model with 
climate impact projections to evaluate the 
effectiveness of adaptation policies at the 
national level. 
 
METHODOLOGY  
The research question to be addressed, data 
availability, access to modelling tools and 
resource availability are fundamental 
considerations in the initial comparative 
evaluation of approaches. Quantifying the 
economic impacts of climate change is 
complex and challenging.  As mentioned in 
the previous section, many researchers have 
used CGE models for climate change impact 
assessments in recent years. Some have used 
global or regional-level CGE models, while 
others have integrated CGE models with other 
models to assess the economic impacts.  
 
The present study used the ORANI-G-SL 
CGE model together with GEMPACK 
software to assess the economic impacts of 
climate change and possible adaptation 
strategies for Sri Lanka. Results of a PE 
model (IMPACT model) were used to 
simulate the CGE model.  
 
ORANI-G – SL Model 
The ORANI-G-SL model is a modified 
version of the ORANI – G model (Horridge, 

Model Spatial 
resolution 

Description Main findings Reference 

DCGE mod-
el and a 
Hydro-crop 
model 

Zambian 
economy 

Analyses climate variability in 
Zambia and the impact on Zam-
bian economic growth and pov-
erty. 

A reduction in rainfall will in-
crease poverty in Zambia, placing 
an additional 30,000 people below 
the poverty line within the next 
decade. 

(Zhu, Diao, 
& Thurlow, 
2009) 

Global CGE 
model and 
M-GAEZ 
process-
based crop 
model 

Global Assesses the impact on the glob-
al agricultural and food sectors. 
Evaluates how autonomous ad-
aptation to climate change can 
reduce hunger. 

Changing crop varieties and plant-
ing dates can mitigate the impact 
of climate change. 
Population growth and economic 
development have a greater im-
pact on hunger than the negative 
impacts of climate change. 

(Hasegawa et 
al., 2017) 

Table 1 continued 
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2003), which distinguishes between irrigated 
and rain-fed land. It is a static model based on 
neoclassical economics and assumes that 
agents are price takers and that producers 
operate in a perfectly competitive market 
structure and constant return to scale in 
production with the aim of maximizing 
company profits and household utilities. 
According to the market clearing conditions, 
supply will be equal to demand with prices 
adjusted to clear commodity and factor 
markets. The model consists of a group of 
equations (producer demands for produced 
inputs and primary factors, producer supplies 
of commodities, demands for inputs to capital 
formation, household demands, export 
demands, government demands, the 
relationship of basic values to production 
costs and purchaser prices, market-clearing 
conditions for commodities and primary 
factors, and numerous macroeconomic 
variables and price indices) for a particular 
period. Like the ORANI–G, the ORANI-G-
SL model was developed to provide 
comparative static simulations.  

 
As illustrated below in the production 
structure of the ORANI-G-SL model (Figure 
1), at the top nest of the model, the final 
output is a Leontief combination of the 
intermediate inputs and primary factors. At 
the Armington nest, imported and domestic 
goods are combined using a CES function to 

produce each intermediate input. The primary 
factor nest combines land, labour, and capital 
using a CES function to produce the primary 
factors, and labour and capital are assumed to 
be perfectly mobile domestically. At the 
bottom level, skilled and unskilled labour are 
combined through a CES function, and land 
comprises a CES combination of irrigated and 
rain-fed land. 
 
The Input-Output Table 
An Input-Output table (I-O table) is an 
essential part of the database in CGE 
modelling. A typical I-O table represents 
information about the supply and use of 
products in the circular flow of the national 
economy and shows the structure and 
interrelationship between industries. A 
particular sector purchases primary factors of 
production (land, labour, and capital) and 
intermediate inputs from other sectors for its 
production. The output produced is then sold 
to other sectors (as an intermediate input), 
households (for consumption), investors, and 
the government, and the remainder is 
exported.  
 
Several I-O tables for Sri Lanka have been 
compiled since 1963. The present study uses 
the I-O table for 2010, the most recent one 
published by the Department of Census and 
Statistics of Sri Lanka. The I-O table has a 
symmetric industry-by-industry format 

Figure 1:  Production structure of the ORANI-G-SL Model 
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As the IMPACT model predominantly covers 
the agricultural commodity market which is 
only a part of the economy, the results of this 
model were incorporated into the ORANI-G-
SL, a CGE model to analyse the 
economywide consequences of the impacts of 
climate change on the agricultural sector and 
the economic impacts of potential adaptation 
strategies. Four simulation exercises were 
conducted in this study. Firstly, it assessed the 
economic impacts of climate change-induced 
productivity changes in the agricultural sector 
in Sri Lanka. Secondly, the effectiveness of 
increased agricultural land area as an 
adaptation strategy was assessed in terms of 
its economic impacts. Thirdly, crop 
productivity increases due to increased 
investment in research and development were 
considered as another adaptation strategy, and 
two simulations were conducted to evaluate 
its impact, one with climate change and the 
other without climate change scenarios, to 
analyze its economic impacts. Each 
simulation was based on data obtained from 
the IFPRI, International Model for Policy 
Analysis of Agricultural Commodities and 
Trade Version 3 (IMPACT 3) (Robinson et 
al., 2015), and took into account the extended 
results of the study "Quantitative Foresight 
Modelling to Inform the CGIAR Research 
Portfolio" by Rosegrant et al. (2017).  
 
The results of the IMPACT model presented 
in this study are based on the IPCC Shared 
Socioeconomic Pathway 2 (Moss et al., 2010; 
O’Neill et al., 2017) and RCP 8.5 future 
climate change scenario. This is known as the 
“middle-of-the-road” scenario and assumes a 
medium variant of IIASA-VID-Oxford 
population projections, which will reach 9.2 
billion by 2050 and predicts an economy of 
US$230 trillion, in which the global average 
income per person is projected to be 
US$25,000. The RCP 8.5 scenario which was 
simulated using The Hadley Centre’s Global 
Environment Model, version 2 (HadGEM), 
corresponds to an increasing radiative forcing 
path which leads to 8.5 W/m2 (that is an 
approximately 1,370 ppm CO2 equivalent) by 
2100 (Van Vuuren, Eickhout, Lucas, & Den 
Elzen, 2006).  
 

comprising 127 sectors, inclusive of 24 
agricultural sectors.   
 
The 2010 I-O table includes both 
domestically produced and imported 
commodities. These are used by industries as 
inputs (intermediate inputs), households for 
consumption, investors for capital formation, 
and the government, and the remainder is 
either exported added to or subtracted from 
the inventories. In addition, primary factors 
such as labour and fixed capital are used for 
production and producers pay a production 
tax, which includes output taxes or subsidies. 
The other cost category includes factors such 
as mixed-income and operating surplus. 
Ultimately, the total final demand will equal 
the total supply of the economy. 
 
The database has been updated to account for 
structural changes in the economy, ensuring 
relevance for policy analysis. Additionally, 
sensitivity tests were conducted on key 
elasticities (e.g., factor substitution, 
Armington elasticities), with parameter values 
drawn from literature and econometric 
estimates. 
 
Simulation Design 
IMPACT model data were used to simulate 
the ORANI-G-SL model using a PE model 
developed by the International Food Policy 
Research Institute (IFPRI). The PE model 
was initially developed in the early 1990s, 
with the objectives of ensuring food security, 
reducing poverty and protecting the global 
natural resources base for the future 
(Robinson et al., 2015). This multi-market 
model is a blend of different sub-models such 
as climate, crop, water, and value chain 
models; land use; nutrition, and health 
models, and welfare analyses covering 159 
countries, 154 water basins, 320 food 
production units, and 62 agricultural 
commodity markets. The IMPACT model 
deals mainly with the agricultural commodity 
market and uses supply and demand 
equations and elasticities to simulate national 
and international market operations, and the 
behaviour of economic agents.  
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Scenario 1 - Pro-CC 
As indicated in the Table 2, temperature and 
rainfall-induced productivity changes in 
agricultural crops in Sri Lanka, presented by 
the above studies which is based on the RCP 
8.5 future climate scenario represented by the 
HadGEM model, were considered as shocks 
to primary factor productivity in the 
agricultural industries illustrated below, in the 
ORANI-G-SL model. This method of 
analysing the economic consequences of 
climate change impacts on agricultural sector 
has been used effectively in many 
international studies. 

For example,  China will contract by 0.18% 
annually, while in sub-Saharan Africa it is 
predicted to increase at a rate of 0.6% per year 
(Calzadilla, Zhu, et al., 2013).  According to 
the predictions of the IMPACT model, under 
the SSP2 and RCP8.5 scenarios, there is a 
possibility of agricultural land area expansion 
in Sri Lanka. In the original ORANI-G model, 
land designated as agricultural is fixed, but it 
is undefined as to how it is allocated among 
individual crops according to irrigated or rain-
fed land. However, the ORANI-G-SL model 
distinguishes between rainfed and irrigated 
land areas according to crop type. Hence, this 
type of adaptation strategy analysis was made 
feasible by the ORANI-G-SL model 
developed by the authors. 
 
Scenario 3 - R&D_NOCC (Without climate 
change impacts) and R&D_CC (With 
climate change impatcs) 
Rosegrant et al. (2017), used a research and 
development investment-yield model to 
analyze the relationship between investment 
for research and development into yield, to 
project the changes in agricultural 
productivity. This model is based on the 
perpetual inventory method which follows a 
gamma distribution, in order to capture the 
lags between investment into research and 
time taken to reveal its benefits. Hence, the 
investment into research will contribute to the 
stock of knowledge over time. Knowledge 
and technologies are superseded or become 
outdated over time. Therefore, the rate of 
growth or gains in knowledge and technology 
should be greater than the decay of existing 
knowledge and technology in order to expect 
a growth in productivity.  

Crop 
Climate-induced productivity 
change compared to baseline 

scenario 

Cereals -8.90 

Rice 5.40 

Plantation crops -3.15 

Vegetables -1.94 

Coffee, Cocoa -4.33 

Tea leaves -3.34 

Table 2: Climate-induced productivity 
changes in some agricultural industries  

Source : Extended results of Rosegrant et al. (2017), Robinson et al. 
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Table 3: Crop area by '000 Ha under land type’, with mid-term climate change for Sri Lanka 

Crop 
2010 

Baseline Scenario 
Mid-term expansion of land 
area due to Climate Change 

% Change of Land Area com-
pared to Baseline Scenario * 

Rainfed Irrigated 
Rainfed Irrigated Rainfed Irrigated 

Cereals 21.76 13.01 24.10 14.73 10.76 13.24 
Rice 400.29 438.03 420.65 463.21 5.09 5.75 
Vegetables 67.96 9.15 75.86 9.62 11.63 5.14 
Tropical and subtropical fruits 28.47 15.9 35.35 17.80 24.17 11.95 
Other fruits 6.46 3.73 8.63 4.79 33.56 28.34 
Nuts 4.18 2.43 4.14 2.17 -1.03 -10.76 
Oilseeds 5.13 1.56 6.15 1.78 19.90 14.13 
Coffee, cocoa 8.88 5.13 9.58 5.25 7.85 2.33 
Tea leaves 146.55 73.71 161.44 77.57 10.16 5.24 

Source: Extended results of Rosegrant et al. (2017), Robinson et al. (2015) Note: *authors’ calculations 

Scenario 2 - LNDAR_CC 
As can be seen in Table 3, in comparison with 
the baseline scenario, the agricultural land 
area is predicted to expand in Sri Lanka in the 
future, to meet the demand of future food 
production. According to global literature, 
agricultural land area in some countries is 
predicted to contract, while in others will 
expand in the future.  
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Table 4 shows the projected changes in 
agricultural productivity due to investment in 
research and development to enhance 
technological improvements. This study 
mainly considers the investments made by the 
CGIAR Research Program and National 
Agricultural Research System (NARS). 
According to the findings of the above study, 
the average annual investment of CGIAR and 
NARS in South Asian countries was US $ 
0.26 billion (2005) with an average annual 
growth rate of 1.9% per year, and US$ 0.71 
billion (2005) with an average annual growth 
rate of 1.4% per year, respectively. These 
investments will be used to develop new 
technology or infrastructure and new varieties 
such as climate-smart agricultural crops, 
hence increasing the productivity in the 
agricultural sector. The IMPACT model 
presents the increase in agricultural 
productivity due to investment in R&D under 
two scenarios, one with and the other without 
climate change scenario. ‘Without climate 
change scenario’ assumes a constant climate 
and ‘with climate change scenario considers 
the changes in climate based on the RCP 8.5 
pathway. Agricultural crop productivity is 
usually measured as the quantity of output per 
unit land area. Thus, Table 4 presents crop 
productivity in Mt per Ha. 

Values presented in the above tables project 
the impacts of climate change on specific 
agricultural industries compared to 2010. As 
the baseline solution of the ORANI-G-SL 
model was also for 2010, these values were 
directly incorporated into the ORANI-G-SL to 
analyze the economic consequences. In 
scenario 1, productivity changes were 
incorporated as percentage changes in 
technology. In scenario 2, changes in 
agricultural land were incorporated as 
percentage changes in agricultural land use, 
according to land type. Additional investment 
in research and development was incorporated 
as changes in agricultural productivity due to 
investment in research and development in the 
agricultural sector. 
 
Model closure in CGE exercises moderates 
the economic environment to define the 
behaviour of economic agents and any other 
economywide constraints. For each 
simulation, real wages and aggregate real 
investment expenditure are assumed to be 
exogenous. Therefore, the aggregate 
household consumption, government 
expenditure, employment, and inventory 
demands are assumed to be endogenous.  
GEMPACK software package (Codsi & 
Pearson, 1988) was used to implement the 
ORANI-G-SL model. 

Crop 

2010 
Without Climate 

Change 
With Climate 

Change 

% Change in Productivity compared to 
the Baseline Scenario * 

Baseline Scenario 
Without Climate 

Change 
With Climate 

Change 
  2030 2030 

Rainfed Irrigated Rainfed Irrigated 
Rainfed irrigated Rainfed irrigated Rainfed irrigated 

Cereals 3.51 3.05 4.47 3.77 4.22 3.36 27.35 23.61 20.23 10.16 
Rice 2.04 3.15 2.7 4.46 2.95 4.34 32.35 41.59 44.61 37.78 
Vegetables 8.75 9.95 12.09 13.79 12.1 13.38 38.17 38.59 38.29 34.47 
Tropical and  
subtropical 
fruits 

3.7 4.33 6.58 6.58 6.52 6.52 77.84 51.96 76.22 50.58 

Other fruits 4.03 4.74 4.96 5.96 4.83 5.76 23.08 25.74 19.85 21.52 
Nuts 0.86 1.01 0.92 1.07 0.9 1.01 6.98 5.94 4.65 0.00 
Oilseeds 2.74 1.01 2.9 1.08 2.74 1.01 5.84 6.93 0.00 0.00 
Coffee, cocoa 1.36 1.59 1.69 2 1.66 1.95 24.26 25.79 22.06 22.64 

Tea leaves 1.59 1.87 2.24 2.65 2.21 2.57 40.88 41.71 38.99 37.43 

Source : Extended results of Rosegrant et al. (2017), Robinson et al. (2015) Note: *authors’ calculations 

Table 4:Mid-term Productivity changes due to investment in research and development in ag-
ricultural sector in Sri Lanka (Mt/Ha) 
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RESULTS AND DISCUSSION 
This section will present the macro and 
sectorial variables changes as percentage 
deviations, respective to the baseline scenario 
represented in the I-O table for Sri Lanka, 
based on the above-mentioned scenarios. 
 
Table 5 shows the macroeconomic effects of 
climate-induced productivity changes in the 
agricultural sector and the two adaptation 
strategies described in the methodology 
section. It can be seen from the first row of 
the first column that it is expected that 
climate change induced changes in 
agricultural productivity will reduce Sri 
Lankan GDP by 0.03%. It also shows that 
climate change was projected to cause an 
adverse effect on the labour market, which 
indicates a 0.01% reduction in employment. 
This reflects that climate-induced 
productivity change will reduce the demand 
for labour, making more people unemployed 
and reducing household income. Worsening 
the household situation, commodity prices 
were projected to increase in the future, as 
indicated by the 0.07% increase in the 
consumer price index. Moreover, according to 
the model results, the real consumption was 
projected to suffer a slightly greater decline 
than GDP in the first scenario.  As mentioned, 
domestic production was projected to decline 
by 0.03% and imports by 0.04%, reducing the 
variety of commodities available for 
household consumption. On the other hand, 
exports will also decline by 0.05%, 
preserving a particular quantity of 
commodities for domestic consumption. In 
that the decline in GDP and imports exceeds 
the decline in exports, this will reduce the 
number of commodities available for real 
consumption. Therefore, the impacts of 
increased unemployment rates, higher 
commodity prices, and the reduced variety of 
commodities available for consumption will 
reduce real household consumption in the 
future and threaten household welfare. 
Conventionally, households respond to this 
shock by using savings, borrowing, or 
sharing, which helps level consumption. 
Reducing household consumption could be 
lessened by increasing government financing 
of public benefits, such as unemployment 

benefits, reducing interest rates, and 
providing a deferral of investment in new 
technology.  These projections clearly show 
how climate-induced productivity changes in 
the agricultural sector will affect the economy 
in the future. 
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Macro-
economic  
variable 

Pro-
CC 

LNDA
R_CC 

R&D_
NOCC 

R&D
_CC 

Real GDP -0.03 0.67 1.64 1.48 
Real  
Consumption -0.40 1.20 2.87 2.60 
Export  
Volume -0.05 0.63 1.79 1.68 
Import  
Volume -0.04 0.54 1.55 1.46 
Employment -0.01 0.93 2.37 2.16 
Consumer 
Price Index 0.07 -2.17 -5.20 -4.70 

Table 5   Macroeconomic impacts of cli-
mate change on the agricultural sector and 
adaptation strategies 

As discussed in the methodology section, two 
adaptation strategies were considered to 
ameliorate the impacts of climate change. The 
first adaptation strategy increases the 
agricultural land area and Rosegrant et al. 
(2017) have projected possible land area 
expansion, in terms of rainfed and irrigated 
land type for Sri Lanka. Based on that 
simulation (LNDAR_CC), GDP will increase 
by 0.67% even under the impacts of climate 
change, which is equivalent to Rs.42,971.6 
million (USD 427.87 million as per the 2005 
exchange rate). According to the findings of 
Inocencio (2007), the unit cost for irrigation 
expansion (cost per hectare) is USD 3,812 
(converted as per the 2005 exchange rate). 
Therefore, the total cost to expand 34270 Ha, 
as mentioned in the methodology section, will 
be USD 130.6372 million (as per the 2005 
exchange rate), contributing to an increase in 
real GDP of USD 427.87 million.  
 
Real consumption will increase twice the real 
GDP. 1.2% increase in real consumption 
could be observed with a 2.17% reduction in 
the CPI. Additionally, export and import 
volumes will increase by 0.63% and 0.54%, 
respectively. However, terms of trade (TOT) 
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will decline by 0.08%, which indicates a 
reduction in the amount of imports the 
economy will be able to purchase per unit of 
export goods. This may be due to the 
depreciation of the local currency by 1.46%. 
On the positive side, employment will 
increase by 0.93%, increasing household 
income. This will also encourage greater 
consumption at the household level. 
 
As illustrated by the results presented in Table 
5, it is evident that investment in agricultural 
research and development will produce more 
significant economic benefit than expanding 
agricultural land. It will expand real GDP by 
1.64% under the ‘without climate change 
scenario’ and 1.48% ‘with climate change’ in 
compensation for the impacts observed under 
the climate change-induced productivity 
change scenario. Achieving this output 
requires an estimated annual investment of 
US $0.97 billion (converted as per the 2005 
exchange rate) in agricultural research and 
development. This will also increase exports 
and imports under both the ‘with climate 
change’ and ‘without climate change’ 
scenarios. Furthermore, the volume of exports 
will increase more than that of imports under 
both scenarios. It is also evident from the first 
column of Table 5 that in the climate change-
induced productivity change scenario (Pro-
CC), the decline in exports exceeds that of 
imports. Alternatively, in all adaptation 
scenarios, exports increase more than imports. 

This may be explained by the declining TOT 
in all adaptation scenarios (LNDAR_CC – (-
0.08%), R&D_NOCC – (-0.28%) and 
R&D_CC- ( -0.26%)), in reduction on the 
purchase of import good for every unit of 
imports. At the same time, local currency 
depreciation will also increase the cost of 
imports. Investment in agricultural R&D will 
also increase employment opportunities by 
2.37% and 2.16% under the ‘without climate 
change’ and ‘with climate change’ scenarios, 
respectively. Real consumption will also 
increase more in the first adaptation scenario, 
accounting for 2.87% and 2.60% under the 
‘without climate change’ and ‘with climate 
change’ scenarios. However, the last two 
columns of Table 5 indicate that with the 
same amount of investment in R&D, greater 
benefit could be obtained under the ‘without 
climate change’ than the ‘with climate 
change’ scenario. 
 
Impacts at the sectoral level 
Figure 2 shows the percentage changes in the 
outputs of the 24 agricultural industries in Sri 
Lanka. According to the model results, the 
output of 23 agricultural industries will 
decline, with rice being the only exception, 
which also confirms the findings of Droogers 
(2004). The main reason for this is the 
positive productivity increase in the rice 
industry due to future changes in climate 
projected by the IMPACT model, which is 
also in line with the findings of Knox, Hess, 
Daccache, and Ortola (2011).  
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Figure 2: Percentage change in agricultural output under four scenarios 
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The rice sector will benefit from the increased 
precipitation while higher temperatures will 
decrease its productivity. However, the 
advantages of change in precipitation 
outweigh the losses from higher temperatures. 
 
The adaptation strategies described in the 
methodology section will enhance agricultural 
productivity in the future. The greatest 
benefits could be obtained by investing in 
R&D in the agricultural sector. Enhancements 
in agricultural productivity in rainfed and 
irrigated land will enable farmers to increase 
their output per unit of input. As expected, 
larger outputs can be obtained under the 
‘without climate change’ scenario than the 
‘with climate change’ scenario with the same 
amount of investment in R&D.  However, the 
benefits for the oilseed and oleaginous fruits 
sector from investment in R&D exceed those 
from agricultural land expansion. This is 
because the R&D investment under the 
climate change scenario is insufficient to 
increase the productivity of this sector. Yet, 
the same amount of investment in R&D will 
increase the productivity of that sector if 
climate change does not exist. However, this 
sector will benefit from a 19.9% increase in 
rainfed land and a 14.13% increase in 
irrigated land, on which oilseeds and 
oleaginous fruits are cultivated. Another 
noticeable change is the higher percentage 
output in the fruit sector under all adaptation 
scenarios. This is because the highest 
percentage of agricultural land area expansion 
is projected in the fruit sector and the same 
sector yields the greatest productivity benefits 
from investment in R&D. While the fruit 
sector benefits from adaptation strategies, 
constraints such as high initial investment, 
extension services, and market access 
limitations require consideration. 
 
In Figure 2, it can be seen that the output of 
the nut sector decreases under the first 
adaptation scenario (LNDAR_CC). This is 
because both rainfed and irrigated lands 
previously used for nut cultivation in the 
baseline scenario have been converted to 
cultivate other crops, as indicated by the 
1.03% reduction in rainfed land area and 
10.76% in irrigated land area.  

This indicates decreased total land area 
allocated for nut cultivation in the SSP2 and 
RCP 8.5 conditions. The output of the rice 
sector shows only a slight increase (0.97%) 
due to the expansion of rain-fed and irrigated 
agricultural land area. Even with the impacts 
of climate change, the rice sector shows a 
0.78% increase in output. This is because the 
highest proportion of agricultural land area is 
already used for rice cultivation in Sri Lanka; 
hence, the projected expansion of agricultural 
land area for rice cultivation is very limited. 
Therefore, it is evident that climate change 
will threaten food security in the future if no 
adaptation is taken.  
 
As depicted in the fifth column of Table 6, the 
commodity prices of most agricultural crops 
will increase with the climate change impacts 
if no adaptation measures are taken. Similarly, 
a decline in household demand is projected 
for these agricultural products. However, the 
decline in demand for meat, milk and eggs is 
less than for crop-based agricultural 
commodities, which shows a demand shift 
towards animal-based products. However, the 
prices of those animal-based products are 
expected to increase the same as those of 
grain products. This may be due to the higher 
demand for crop-based products and to the 
increased cost of production as these 
industries utilize grains as animal feed. It also 
shows an increase in the prices of prepared 
animal feeds under all adaptation scenarios 
(Table 6). However, both climate change 
adaptation scenarios are expected to reduce 
agricultural commodity prices while 
increasing household demand. The magnitude 
of changes in demand and prices differs by 
industry and scenario. Similar to the output 
level, higher benefits could be expected with 
additional investment in R&D. Increased 
productivity in the agricultural sector will 
reduce production costs. Hence, sellers will be 
able to sell their products at lower market 
prices, leading to greater demand for these 
products, while reducing food prices will 
make food more affordable for the poor. As 
discussed above, the output of the nut industry 
will decline in the second scenario due to the 
reduction of nut-cultivated land area. This 
will lead to an increase in the nut prices in the 
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same scenario, resulting in a decline in 
household demand for nuts.  
 
 

As a CGE model, the ORANI-G-SL model 
can account for the impact on non-agricultural 
sectors. Climate-induced productivity changes 
and adaptation strategies will have a mixed 
effect on both manufacturing and service 
sectors. The fertilizers and pesticides sector 
will receive a considerable increase, ranging 
from 3.3% - 16% in its production under all 

Industries 

Household demand Commodity Price   

Pro-CC LNDAR_CC R&D_NOCC R&D_CC Pro-CC LNDAR_CC R&D_NOCC R&D_CC   

Cereals -4.40 8.38 19.64 14.65 10.03 -17.11 -39.85 -28.72   
Rice 8.97 9.70 59.35 65.36 -18.8 -15.56 -52.63 -53.98   
Vegetables -1.14 6.93 23.37 22.07 2.52 -14.64 -52.03 -49.41   
Mushrooms and truffles -0.13 1.05 2.54 2.28 0.02 0.12 0.32 0.31   
Other vegetables -0.20 2.32 5.73 5.21 0.11 -2.36 -5.93 -5.41   
Tropical and subtropical fruits -0.05 13.69 44.11 42.94 -0.17 -22.78 -65.02 -63.36   
Other fruits -0.16 1.39 3.33 3.02 0.34 -5.28 -11.62 -10.72   
Nuts (excluding wild edible nuts and ground-
nuts), in shell 0.03 -3.39 8.46 4.26 0.32 8.27 -10.54 -3.31   

Oilseeds and oleaginous fruits -0.31 12.91 7.36 2.86 0.30 -21.46 -8.45 -0.74   
Coffee, green & cocoa beans -1.30 2.61 9.00 8.06 5.70 -7.37 -30.99 -27.66   
Tea -12.99 29.99 41.04 30.30 23.29 -52.33 -60.65 -61.70   
Stimulant, spice and aromatic crops 0.00 0.99 2.21 1.97 -0.27 0.24 0.97 0.93   
Sugar crops 0.00 0.00 0.00 0.00 2.10 -5.24 -11.66 -8.73   
Natural rubber in primary forms or in plates, 
sheets or strip 0.00 0.00 0.00 0.00 14.01 -4.05 -17.21 -15.74   

Unmanufactured tobacco 0.00 0.00 0.00 0.00 3.76 -6.76 -14.35 -9.71   
Foraging products, fibres, living plants, cut 
flowers and flower buds, -0.09 1.08 2.60 2.34 -0.39 0.25 0.91 0.90   

Live animals & other animal products -0.09 0.99 3.95 3.83 0.10 0.23 -2.27 -2.52   
Raw milk -0.03 1.28 3.21 2.94 0.20 -0.30 -0.90 -0.89   
Eggs of hens or other birds in shells, fresh & 
Reproductive materials of animals -0.01 1.87 2.60 2.08 0.24 -1.37 0.21 0.67   
Support services to agriculture, hunting, 
forestry, fishing, mining and utilities 0.00 0.00 0.00 0.00 0.07 -2.14 -5.11 -4.65   

Logs of coniferous and non-coniferous wood 0.00 0.00 0.00 0.00 -0.12 -2.75 -3.57 -2.81   
Fuel wood in logs, billets, twigs, faggots and 
similar forms -0.20 1.37 4.26 3.91 0.11 -0.46 -2.80 -2.63   

Non-wood forest products -0.18 2.12 5.12 4.64 0.07 -2.10 -5.02 -4.56   

Fish and other fishing products -0.01 0.97 2.39 2.19 0.23 0.26 0.59 0.48   

Agriculture based manufacturing sector industries 
Processing and preserving of meat 

-0.04 0.83 2.09 1.91 -0.20 0.55 1.22 1.06   
Processing and preserving of fish, crustaceans 
and molluscs -0.09 1.11 2.67 2.41 -0.63 0.03 0.54 0.49   
Processing and preserving of fruit and vegeta-
bles -0.17 2.03 5.74 5.35 0.09 -3.08 -10.23 -9.80   
Manufacture of vegetable and animal oils and 
fats -0.04 2.45 2.86 2.14 0.34 -4.54 -0.51 1.08   
Manufacture of dairy products -0.03 1.01 2.48 2.27 0.28 0.28 0.61 0.48   
Manufacture of grain mill products 0.16 1.25 3.55 3.42 -0.57 -0.26 -1.60 -1.84   
Manufacture of prepared animal feeds 0.06 0.96 2.53 2.36 0.38 0.30 0.36 0.18   
Manufacture of sugar -0.13 1.19 2.89 2.62 -0.27 -1.53 -3.72 -3.47   
Manufacture of macaroni, noodles, couscous 
and similar farinaceous products -0.11 1.08 2.63 2.39 -0.06 0.06 0.15 0.13   
Manufacture of other food products -0.11 1.21 3.18 2.90 -0.07 -0.19 -0.90 -0.88   
Manufacture of rubber tyres and tubes -0.03 1.14 2.66 2.40 0.30 -0.05 0.14 0.13   
Manufacture of other rubber products -0.19 1.56 3.82 3.47 0.10 -0.99 -2.46 -2.28   

Table 6:  Percentage change in household demand and prices of agricultural commodities 
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the adaptation scenarios. The last twelve rows 
of Table 6, shows how consumer demand and 
prices change in the agriculture-based 
manufacturing industries under the scenarios 
described in the methodology section. The 
table shows a reduction in the prices of fruit 
and vegetables, grain mill products, 
manufactured sugar, other manufactured food 
products and manufactured rubber products 
under the adaptation scenarios. As explained 
above, adaptation measures will increase the 
output of the fruit, vegetables, and rice 
sectors, leading to a decrease in the market 
price of those industries. Manufacturing 
industries which use these products as 
intermediate inputs will be able to decrease 
their production costs due to reduced input 
prices. Hence, selling their outputs at a lower 
market price will be possible. Similarly, the 
price of sugar and natural rubber crops will 
decline under the adaptation scenarios. 
Hence, the market price of sugar and rubber 
products will also decline.  
 
CONCLUSIONS 
This paper analyses the economic impacts of 
climate change on the agricultural sector in 
Sri Lanka, and two adaptation strategies to 
reduce these impacts. The models used some 
results from the PE-type IMPACT model to 
simulate the ORANI-G-SL CGE model. The 
validity of this combination is that it 
incorporates the results of the IMPACT 
model, which provides detailed water, crop, 
land use and investment-yield linkages to 
simulate the CGE model. The ORANI-G-SL 
model simulations analyse and report the 
economywide impacts based on the results of 
the PE model, which, in the case of the 
IMPACT model, is confined to the 
agricultural sector. From the results of the 
above CGE model, it is evident that climate 
change will have a negative impact on the 
agricultural sector, as well as on the whole 
economy of Sri Lanka, if no adaptation 
measures are undertaken. Total food 
production of the country will be reduced in 
the future, in compared with the baseline 
scenario, threatening food security. This will 
contract the Sri Lankan economy and reduce 
household consumption, labour demand and, 
consequentially, the welfare of Sri Lankans. 

Two adaptation strategies were considered to 
counteract these negative climate change 
impacts. The first scenario increased the 
agricultural land area to meet the increasing 
demand for food of an increasing future 
population. This simulation was based on the 
projection made by the IMPACT model on 
the potential for agricultural land area 
expansion in the future in Sri Lanka. The 
second adaptation scenario increased the 
agricultural productivity due to the investment 
in R&D for the agricultural sector. 
 
Both adaptation scenarios will be beneficial to 
the Sri Lankan economy as they predict 
increases in the major macroeconomic 
variables such as GDP, real household 
consumption, exports, and employment 
opportunities. Both adaptation scenarios will 
increase total national crop production and 
reduce production costs, thus increasing the 
market price of those agricultural products, 
making them more affordable for poorer 
population sectors. Moreover, the 
manufacturing and service sectors will 
experience mixed benefits from the impacts of 
climate change, according to the alternative 
adaptation scenarios. However, it is 
noticeable that most non-agricultural 
production sectors, mainly reliant on 
agricultural intermediate inputs, will benefit 
under both adaptation scenarios. According to 
the model results, increased agricultural 
productivity will produce greater benefits than 
expansion of the land area due to the limited 
ability to expand the agricultural land area. 
This indicates that the Sri Lankan agricultural 
sector operates far beyond its potential 
productivity. As expected, the same amount 
of investment in R&D will provide higher 
returns under the ‘without climate change’ 
scenario than the ‘with climate change’ 
scenario. Hence, prioritising agricultural R&D 
and investment in specific crops and 
technologies suited to Sri Lanka’s agro-
ecological conditions is critical. Moreover, a 
combined adaptation approach—integrating 
land expansion with targeted R&D—may 
yield optimal results. Such an approach 
balances short-term expansion benefits with 
long-term gains in agricultural productivity. 
Additionally, complementary policies such as 
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improving rural infrastructure, providing 
accessible credit, and strengthening extension 
services can help farmers translate these 
adaptation strategies into tangible 
productivity gains and poverty reduction. To 
strengthen the applicability of these findings, 
we draw on successful adaptation strategies 
from other countries. In Nepal, climate-smart 
agricultural practices have been widely 
adopted, providing farmers greater access to 
drought- and flood-resistant seed varieties. 
This approach has improved crop resilience 
and ensured stable yields despite adverse 
weather conditions. In India, public-sector 
research collaborations with private seed 
companies have led to developing higher-
yielding, climate-resilient crop varieties. The 
country's extensive agricultural extension 
services have played a crucial role in 
disseminating knowledge and enabling 
smallholder farmers to adopt new 
technologies effectively. Bangladesh has 
focused on implementing flood and cyclone 
risk management programs. The country has 
integrated farming systems that enhance 
resilience against waterlogging, ensuring that 
agricultural productivity remains stable even 
in extreme weather conditions. Vietnam has 
invested significantly in rural infrastructure, 
including roads and irrigation canals, and 
strengthened agricultural extension services. 
These improvements have facilitated the rapid 
adoption of improved rice varieties, helping 
Vietnam become a major rice exporter and 
increasing farmers' adaptive capacity to 
climate change. Several limitations apply to 
the above results. We did not consider the 
costs of agricultural land area expansion or 
productivity enhancement in the ORANI-G-
SL model, which may lead to overestimating 
the benefits. Secondly, we did not consider 
other adaptation strategies that farmers are 
already using to protect against the impacts of 
climate change.  
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