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ECONOMIC ASSESSMENT 
 
1. The project will increase value-addition for five selected products in six selected 
provinces.  Investments will focus on developing safe and sustainable value chains, quality 
products and improved value chain connectivity. The proposed project will support increased 
agricultural production and crop quality and enhanced value chain infrastructure and linkages 
and will also support industrial development in Cambodia by improving relevant infrastructure 
for the intensification and commercialization of the production base for cashew, cassava, 
mango, vegetables and local chickens.  
 
1.1 ASSESMENT OF VALUE CHAIN INVESTMENTS 
 

1.1.1 Macro-economic Context 
 
2. In recent years Cambodia has experienced strong GDP growth, driven by expansion 
in consumption and exports. However, due to the Covid-19 pandemic, growth rate is expected 
at -5.5% in 2020 and 5.9% in 2021; mainly due to low growth in China, collapse of tourism, 
and reduced access to export markets.1 
 

Table 0-1:  Annual Growth Rates by Sector (selected years, %) 
 2005 2010 2015 2016 2017 2018 
Agriculture 15.7 4.0 0.2 1.4 1.9 n/a 
Industry 12.7 13.0 11.7 10.5 10.1 n/a 
Services 13.1 3.3 7.11 6.8 6.6 n/a 
GDP 13.3 6.0 7.0 6.9 7.0 7.3 

Source:  ADB. Key Indicators for Asia and the Pacific 2018; IMF 2018 Article IV Consultation (IMF 
Country Report No. 18/369) 
 
3. The industrial and services sectors now make up three quarters of the economy, while 
agriculture has declined by over 50% compared with 1990.  Agriculture still directly employs 
27% of the total work force. 
 

Table 0-2:  Sources of GDP in the Cambodian Economy (selected years, %) 
 1990 2000 2005 2012 2017 

Agriculture 56.5 37.9 32.4 36.1 25.0 
Industry 11.3 23.0 26.4 23.2 32.7 
Services 32.2 39.1 41.2 40.7 42.3 

Source:  ADB. Key Indicators for Asia and the Pacific 2013 & 2018 
 
4. Approved foreign direct investment (FDI) amounts have increased quickly reaching 
US$2.4 billion during the first six months of 2018.  Recently, FDI inflows have largely originated 
from China and as a share of approved FDI project value, Chinese FDI accounted for 60% of 
the total (excluding FDI invested in the financial sector) in 2017. In 2018, the share rose further, 
reaching 90 percent during the first six months. High levels of FDI and exports support a stable 
external position for the economy. 
 
5. Foreign investment flows go predominantly to physical infrastructure projects, 
including residential and commercial real estate.  However, amounts going to industry and 
agro-processing have also been increasing with FDI for the agricultural sector, including agro-
processing, reached $167 million in the first six months of 2018; a 26.5% increase over the 
previous period. To support agricultural sector development investment is also required to 
address the deficit in infrastructure, notably rural roads.   

 
1 IMF 2018 Article IV Consultation (Country Report No. 18/369). 
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Table 0-3:  Current Account 
 2013 2014 2015 2016 2017 2018 

Exports f.o.b. 7,044 8,170 9,336 10,273 11,224 12,710 
Imports f.o.b. 10,680 12,022 13,285 14,119 15,502 17.920 
Current account -1,274 -1,414 -1,567 -1,689 -1,782 -2,452 

Source:  IMF 2018 Article IV Consultation (IMF Country Report No. 18/369) 
 

1.1.2 Sector Context 
 
6. The primary sector accounts for around 25% of GDP. Within the sector, crop 
production contributes about 60% of sector GDP (of which the greatest part is rice production), 
followed by 22% for fisheries, 11% for livestock and 7% for forestry. The rural population 
accounts for 79% of the total, most of whom are farmers. For a high proportion of farm 
households, production is still subsistence oriented and is rain-fed, with production dependent 
on the vagaries of the climate. However, there is an increasing focus in the sector on 
commercial crops as a way for farmers to increase their incomes. 
 
7. The project will focus on improving value chains of four crops – cassava, cashews, 
mangoes, and vegetables – and local chickens. These are crops either with significant export 
or import substitution potential for Cambodia, but which currently perform below that potential. 
Improving value chain infrastructure and the linkages among participants along the value 
chains will help improve market efficiency and increase security of operation for all 
participants. 
 
8. The output of cassava has been increasing rapidly since 2007 as larger areas have 
been planted.  The planted area in 2018 was 655,386 ha compared with 157,083 ha in 2009. 
In 2017, Cambodia produced 13.75 million tons of fresh roots, with an estimated farm gate 
value of $895 million, and was the 8th largest producer internationally. Cambodia was also 
ranked 4th in the world for yield, ahead of both Thailand and Viet Nam, which are the other 
large regional producers. The average yield achieved by farmers in 2018 is estimated at 21.1 
tons/ha, but under the right conditions yields of 45 tons per ha are possible. The six CADP 
provinces account for 36% of the cassava cultivated area and 34% of the total production. 

 
9. Most cassava in Cambodia is exported to Viet Nam and Thailand as fresh roots or 
chips for further processing, and together these three countries account for about 65% of the 
export in cassava products.  Processing capacity in Cambodia is increasing and will increase 
further in the coming years if the existing plans for processing plants all come to fruition.  
 
10. Cambodia is the 5th largest exporter of raw cashew nuts (RCN) and is responsible for 
about 6.5% of global trade in RCN. In 2017, the recorded value of these exports was $177 
million from an estimated 118,000 tons, of which more than 60% was produced in the six 
CADP provinces. At present 90% of Cambodian RCN is exported to Viet Nam, which is 
currently the world’s largest processor of RCN, with around 60% of trade in processed cashew. 
Cashew in Cambodia is mostly grown by smallholders with 1 or 2 ha, but there are a few 
investors developing very much larger plantations, in some cases in the hundreds of ha.  
Average yields are currently about 0.8 tons/ha but with selected varieties and proper 
management, this could be increased to 1.6 tons/ha. In the Crop Master Plan, the objective is 
set to reach production of 375,000 tons of RCN by 2030.   
 
11. The total production of mangoes in the country is estimated at about 1.2 million tons 
per year of which about 300,000 tons is estimated to be exported to Thailand, Viet Nam and 
China. The volume of these exports, particularly to Thailand and Viet Nam, depends on 
variations in production and demand in these countries.  Strong demand from Viet Nam and 
Thailand supports the Cambodian market and results in higher farm gate prices for growers.  
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Cambodia has also recently agreed a sanitary and phytosanitary (SPS) protocol with South 
Korea and exports to that country, and to China, are expected to increase in the coming years.   
 
12. The total area of mango plantations is about 93,500 ha mostly in smallholdings of 1 to 
2 ha, although there are also medium sized plantations of 5 to 40 ha.  Average yield is about 
12 tons per ha, but this could be increased to 16 tons with appropriate varieties and 
management. The processing of mango in Cambodia is still limited.  Dried mango production 
for the local market and export, mostly to China, is increasing. The production of mango pulp 
and juice is still limited and confined to the domestic market. 
 
13. Total vegetable production is about 640,000 tons per year about one third of which is 
grown in the six CADP provinces. However, the annual demand for vegetables for the 
population of 16.25 million and 6.2 million tourists each visiting for an average of 7 days, 
assuming per capita daily consumption of 250 gm, is about 1.49 million tons.  The gap between 
production and demand is met by imports from Thailand and Viet Nam, amounting to around 
840,000 tons annually. Increasing and improving vegetable production has potential for import 
substitution as well as for increasing farm household income – especially as vegetable 
production can produce very good returns for those with only small landholdings. In addition 
to promoting better vegetable production there is scope for developing the marketing system 
to ensure produce reaches markets in good condition. 
 
14. The production of chicken in Cambodia is about 32,500 tons per year, consisting of 
both broiler and local chickens. In addition, poultry products are imported from neighboring 
countries. Approximately 2.6 million day-old chickens are imported from Thailand each year.  
The project provinces have about 28% of national poultry population. 
 
15. The project will focus on the value chain for local chickens, which are produced on a 
small scale by many households.  There is strong and increasing demand for these chickens, 
which command a price premium over battery raised broiler chickens. Almost all farm 
households raise local chickens for their own consumption but around two thirds of households 
raise between 25 and 500 head at a time. Commercial operations raising broiler chickens and 
integrated with companies such as CP have 2,000 to 5,000 birds, or even more, per cycle.  
Raising local chickens is a good income generating activity for farm households, especially 
those with very small holdings and who can raise 4 cycles per year of around 500 head.   
 
16. Rural landholdings in Cambodia are mostly small, with some 47% of rural households 
having less than 1 ha, 45% having between 1 and 4 ha and a further 7% have between 4 and 
10 ha.  Only just over 1% of households have 10 ha or more.2  In addition, landholdings are 
frequently fragmented:  only 46% of farm households have only a single plot, while over 10% 
have four or more plots. Fragmented holdings complicate crop production and are a constraint 
to improving production efficiency and yields. 
 
17. A number of important changes are under way in Cambodian agriculture. Increasing 
the mechanization of tasks is one of these, partly driven by the rising cost of farm labor.    
Migration to urban areas to take advantage of employment opportunities has led to relative 
labor scarcity in rural areas. As a result, mechanization is becoming more significant for both 
pre- and post-harvest production and there have been significant reductions in the labor inputs 
used. Mechanization may also contribute to a decline in the role of women in agriculture, since 
their role has traditionally been focused on harvest and post-harvest activities.3 
 

 
2 National Institute of Statistics. December 2015. Census of Agriculture of the Kingdom of Cambodia 2013, National 
Report on Final Census Results, 2nd edition, Phnom Penh. 
3 World Bank: Cambodia Agriculture in Transition; Opportunities and Risks, 19 May 2015 
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18. Lack of effective irrigation systems is a major constraint to increasing agricultural 
production. However, Cambodia is a water rich country with a renewable water resource that 
in 2008 amounted to 32,695 m3/person/year of which only a very small fraction is actually 
used. Climate change is making water management a much more important issue than it has 
been in the past and farmers who manage water efficiently will become more resilient to 
climate change.  
 

1.1.3 Sector Development Plans 
 
19. The government’s policy for the agriculture sector is set out in the Agriculture Sector 
Strategic Development Plan 2014-2018.4 The stated policy goal for agricultural development 
is to “increase agricultural growth to around 5% per annum through enhancement of the 
agricultural productivity, diversification and commercialization and livestock and aquaculture 
farming by taking into account the consideration of sustainable forestry and fisheries resource 
management”.  The policy consists of five programs for i) enhancement of agricultural 
productivity, diversification and commercialization, ii) promotion of animal production and 
animal health, iii) sustainable fisheries resource management, iv) sustainable forestry and 
wildlife resource management, and v) strengthening institutional capacity, enhancing 
efficiency of supporting services and human resources development. 
 
20. The Climate Change Strategic Plan (CCSP) for water resources management climate 
change adaptation activities has objectives that include to (i) protect, manage and use water 
resources in an effective, equitable and sustainable manner, protecting them from the negative 
impacts of climate change (ii) maximize sustainable water resource contributions to poverty 
reduction, enhanced livelihoods and equitable economic growth (iii) adapt to climate change 
and mitigate its effects on water resource-based livelihoods (iv) create stronger community 
participation, such as Farmer Water User Communities (FWUC), in water resource 
management and development, (v) raise awareness and capacity of institutions to enable 
sustainable development and management of water resources (vi) apply modern sustainable 
management models partner with the private sector to develop sustainable financial systems.  
 
21. The project is consistent with government’s agriculture sector policy and the CCSP 
and will contribute to the achieving of the sector goals while supporting progress towards 
achieving climate resilience in the agricultural and water resources sectors.  The project is 
also consistent with the government’s industrial policy.5  The industrial policy promotes, 
among other subsectors, the development of agricultural processing and has a target for 
processed agricultural products to make up 12% of all exports by 2025.   
 

1.1.4 Approach and Major Assumptions 
 
22. Feasibility level assessments have been carried out for the value chains and the rural 
roads. The project implementation period will be 5 years and the project life is assumed to be 
25 years. The analysis uses the domestic price level numeraire, expressed in constant US 
dollars. The financial prices used are those applying in the market in the fourth quarter of 2019. 
To derive economic prices the foreign component of the price of traded goods is adjusted by 
the shadow exchange rate factor (SERF), scarce labor is adjusted by the shadow wage rate 
factor (SWRF) of 0.8 and taxes (VAT of 10% and any import duties) are removed from prices. 
The standard conversion factor (SCF) of 0.98 (SERF = 1.02), adjusted at 0.90 for goods 
subject to 10% VAT, was estimated using import and export data for most recent five fiscal 

 
4 Ministry of Agriculture, Forestry and Fisheries. Agriculture Sector Strategic Development Plan 2014-2018. June 
2015.  Phnom Penh.  (English translation) 
5 Royal Government of Cambodia.  Cambodia Industrial Development Policy 2015 – 2025. 2015.  Phnom Penh.  
(unofficial translation) 



6 
 

years. The exchange rate used throughout the analysis is USD1 = KHR 4,000. The opportunity 
cost of capital adopted in the analysis is 9%, in line with ADB requirements. 
 

1.1.5 Interventions on Value Chain Development 
 
23. Value chain interventions include improving the yield and quality of on-farm crop and 
chicken production through working with farmers and farmer cooperatives to increase 
knowledge and on-farm practices.  The project will also support private sector development of 
links with farmer groups and investment in processing and marketing. 
 
24. The main technical interventions consist of the training of farmers in adopting Good 
Agricultural Practice (GAP) in the production processes. In general, GAP addresses critical 
points of the production practices such as the choice of the appropriate fields that suit the 
needs of the plants, the use of agro-chemicals and mineral fertilizers, the production and use 
of organic fertilizers, the harvest and post-harvest technologies to ensure proper handling of 
the crops and reduction of harvest and post-harvest losses, and the water management and 
climate change and disaster risk management. The partial or complete adoption of these 
recommendations will result in increase in harvested crop yields. The project adopts a 
selective extension service through awareness raising and capacity building (technical and 
organizational) that will be provided by a team of consultants, supported by visits to 
demonstration farms managed by MAFF/PDAFF with the project’s funding. Ultimately, the 
implementation of a full contract farming will facilitate the access to better quality inputs and 
more specific technical advice to farmers. For the analysis, the increases in yields were 
assumed at 15%, 30%, 50%, 75% and 90% of the potential6, respectively for Year 2 to Year 
6. There will be no expected increased due to the project in Year 1. The growth in Year 2 was 
set at 15% of the potential because the project will spend some months in designing and 
developing the training tools in Year 1, and then start to implement of the training and 
awareness raising for few AC and farmers organizations. Tangible impacts on yields will be 
observed from Year 4 (50%) and Year 5 (75%). 

 
25. For cashew, the promotion of GAP and contract farming is expected to lead to yield 
increases of 20%, from 1 ton/ha to 1.20 ton/ha. To achieve the increase, the project will train 
farmers on the use of fertilizers (chemicals and organic) and the use of pesticides for an 
optimal pest management, the adoption of good practices in weeds control and tree pruning, 
the choice of the best period to harvest thus to maximize production and minimize losses, and 
post-harvest handling of the RCN (drying, storage, transportation), again for loss reduction. 
The field will support the development and provision of improved planting material for 
replacement plantations, but this will affect the long-term yields because the new plants will 
not produce until Year 4. Norms and standards for cashew will be established and support will 
be provided for private sector investment in small, medium and large processing units. Without 
project intervention, the cashew average yields will still not increase. 
 
26.   Project support for cassava farmers is expected to lead to average yield increases of 
23% over the current low levels, from 22 tons/ha to 27.0 tons/ha.  This increase is achievable 
through promoting the use of disease-free varieties (especially mosaic cassava disease) and 
on improving farmer practices. Such as the appropriate choice of the fields suitable for 
cassava production, the production and use of organic manure, weeds control, pesticides 
application, and the choice of the optimal harvest period. Through CARDI and CUC, the 
project will support the selection and promotion of improved varieties and will work with 
cassava processors and farmers to improve cooperation and strengthen supply chains. 
Without project interventions, the yields would remain at 22 tons per ha. In the past 5 years, 
many farmers started to plant cassava on relatively new land, thus the high yields. However, 
the current practice will not result in higher productivity as the soil will be depleted of its 

 
6 Potential yield increases vary by crop: 20% for cashew, 23% cassava; 17% for mango, and 75% for vegetables. 
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nutrients. Traditional practices are associated with declining yields in other Southeast Asian 
countries.  
 
27. Improved on-farm practices through the implementation of GAP and contract farming 
are expected to increase mango yields by 17%, from 15 tons/ha to 17.5 tons/ha.  The increase 
is limited because of the already high yields attained by mango farmers. However, the 
adoption of a better techniques (type, dose, application period) in using pesticides and 
flowering induction hormones will result in higher yields. Also, adoption of GAP 
recommendations in harvest and post-harvest practices are likely to result in higher harvested 
yields, and lower fruit losses (date to harvest, method of transportation). With CARDI, the 
project will support the production of improved mango saplings and trial of improved varieties 
and cultivars. The impact of these interventions will take longer, maybe at year 5 and 6 of the 
project. For mangoes, the increase in the ratio of good quality fruits (Grade 1 and 2) compared 
to Grade 3 and 4 will result in higher average prices for the fruits. Support will be given for 
processing units producing dried mangoes, mango pulp and fresh mangoes for export, and 
with strengthening linkages between growers and processors. Without project interventions, 
the yields will remain at the current level, estimated at 15 tons/ha. 
 
28. To improve the domestic supply of vegetables, the project will support the collection 
and distribution of locally produced vegetables by working with collectors and farmers. Six 
new collection and distribution centers will also be established.  The project will work with 
small scale farmers to modernize and increase the productivity of vegetable production.  Yields 
are expected to increase by as much as 75% due to the access to greenhouse production, 
access to on-farm water system (individual) and on-farm energy. The higher yields are also 
the results of the adoption of CamGAP for vegetables: choice of varieties, optimal use of 
chemicals (fertilizers, pesticides), post-harvest loss reduction. The increase in yields, without 
project interventions, was estimated at 33% due to the availability and use of improved 
varieties from international companies such as East West, and the planned initiative from 
private investment such as Happy & Co in Siem Reap. 
 
29. To support local chicken production and increase the availability of this preferred 
product in local markets, the project will support the development and management of the 
access to better health services and veterinary products through the investment in village 
animal health workers (VAHW), and the support to households specialized in the hatching of 
chicks and raising them to around 3 weeks of age. The objective for local chicken producers 
is to increase the frequency of the production from the current average of 100-150 chicken 
per quarter to 250 chicken per month, thus 3,000 units per year per farm. The use of adequate 
quality of feeds for local chicken will help in attaining the objective. 
 

1.1.6 Alternatives 
 
30. The project’s essential focus is on producing high-quality, fresh, and safe agricultural 
products and add value along the agricultural value chain. On-farm production equipment and 
infrastructure investments had to follow this key premise and were chose to be both cost-
effective as well as meet the project’s quality standards. For trainings and demonstration, a 
similar justification applies. Here, the most cost-effective combination of face to face and 
virtual capacity buildings and trainings will be promoted, given also the restrictions posed by 
COVID-19.  
 

1.1.7 Demand for Project Production 
 
31. Demand for increased production from processing and domestic consumption is 
expected to be soundly based. Table 0-4 shows the increases in on-farm production expected 
from project implementation.  For cashew this is 4,400 tons of raw nuts, for mango 5,000 tons, 
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for cassava 110,000 tons, and for vegetables 7,200 tons. The number of local chickens 
produced will increase from 160,000 to 600,000 head.  
 
32. Demand for these crops is expanding rapidly both domestically and internationally and 
the project levels of production are not large compared with current national production.  In 
2019 Cambodia had 170,000 ha of cashew plantations and exported more than 167,000 tons 
of cashew nuts. There is a national production target of 1 million tons.  
 
33. Cassava is currently grown on more than 400,000 ha, and the area devoted to the crop 
is continuing to expand.  The lack of processing factories in Cambodia means that there is 
little value added and much of the crop is exported either as fresh roots or dried chips.  
Investment in processing facilities is expanding and the three large processing unit that will all 
be operating by the time the project is under way will require a total of 1.4 million tons of fresh 
roots per year. 
 
34. The demand for mangoes and mango products is growing internationally and while 
Cambodia is a relatively small player in this market, it can make use of premium varieties 
establish its own markets. The project will make a small addition to production of fresh fruit 
and will support processing to help diversify markets. 
 
35. Both vegetable and local chicken production are directed at the domestic market.  
Vegetables produced under the project will be primarily for import substation.  The local 
chickens are also for the domestic market.  These chickens are preferred by Cambodian 
consumers and they command a significant price premium over factory chickens.  Total 
production from the project is unlikely to have any impact on prices for these products. 
 

1.1.8 Project Benefits 
 
36. Part of the benefits of Output 1 and Output 2 of the project will be increased production 
and improved quality to produce each of the five value chains. Total expected increases in 
physical production and the value accruing to farmers are summarized in Table 0-4. The total 
value of the production increases by $14.27 million per year after year 6, with cassava 
accounting for 34% of the total values and cashew 24%. 
 

Table 0-4:  Farm Gate Values of Increased Production (per year) 
Value 
chain 

Total 
unit (Ha 
or Farm 

for 
chicken) 

Yield 
without 
project 

(Kg/ha or 
# chicken 
per farm)  

Yield with 
project 

(kg/ha or # 
chicken 

per farm) 

Value of 
production 
w/o project 

(000$) 

Value of 
productio

n with 
project 
(000$) 

Increase in 
value of 

production 
(000$) 

Cashew 17,544  1,000  1,200  17,544 21,053 3,509 
Cassava 19,950 22,000  27,000  438,900 538,650 99,750 
Mango 1,650 15,000 17,500 24,750 28,875 4,125 
Vegetables 600 12,000 21,000 7,200 12,600 5,400 
Chicken 200 400 6,000 8,000 16,000 8,000 

 
 
37. In addition, there are benefits accruing to cashew, cassava and mango processors and 
to vegetable collectors. The incremental annual gross margins accruing to the processors, 
from year 6, are estimated to be $1.7 million per year for cassava, $1.2 million for cashew and 
$0.4 million for mango. For the vegetable traders, the value of the incremental margins is $0.1 
million. For local chicken, the production to expected to add value of $0.2 million per year. 
Overall, the project will add $8.45 million of value added per year to the economy, of which 
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64.7% is from processing and other actors and 35.3% from production (see Table 0-5). 
Cassava has the highest value added, with more than half of the total, due to the high 
investment in starch processing and in fresh cassava production. The lowest amount is for 
local chicken and vegetables, in which the interventions mostly focused on increasing 
production. 
 

Table 0-5 Total Value Added from Production, Processing and Other VC Actor  
VALUE CHAIN INCREMENTAL VA 

PRODUCTION ($) 
INCREMENTAL VA 

PROCESSING ($) 
TOTAL 

($) 
% 

Cashew  1,838,173   1,167,888   3,006,060  35.6% 
Cassava  2,032,905   1,237,534   3,270,439  38.7% 
Mango  772,283   463,634   1,235,916  14.6% 
Vegetables  638,880   115,290   754,170  8.9% 
Chicken  184,126  

 
 184,126  2.2% 

TOTAL  5,466,366   2,984,346   8,450,712  
 

% 64.7% 35.3% 
  

 
 

1.1.9 Beneficiaries 
 
38. The main beneficiaries of the projects consist of about 50 entrepreneurs, of which 31 
will be for cashew processing, 3 for starch production, 4 for mango processing7, and 12 for 
vegetable collection, storage and distribution. The investors may be large (starch, mango, 
cassava), medium or small size. The secondary beneficiaries of the project will be all the 
participating farm households (through their agricultural cooperatives) as well as the owners 
of processing firms and their employees.  It is estimated that a total of around 28,000 farm 
households will participate in the project. 
 
39. The team has met with some of the identified potential processing units during the field 
work. One large unit for cashew, 2 medium-size and 2 small-scale cashew processing units 
were identified. The other 26 units were estimated based on the regional production and the 
number of agricultural cooperatives and small traditional cashew unit processors. For 
cassava, the team has received willingness to invest from 3 large starch factories (Green 
Leader, TPWC) and two other medium and small size units (TETE and Twin Eagle). For 
mangoes, a large factory planning to export fresh fruits and process mango pulp has been 
noticed in Kampong Speu, which could get its raw materials from the 6 CADP provinces. 
Smaller units producing dried mangoes, exported to China have been visited during the field 
work. For vegetables, Happy & Co remains the largest investors and has indicated its plan to 
invest in the expansion of the production and processing of vegetables. However, the 12 
aggregators have yet to be identified during the life of the project. 

 
40. The total demand from these processing units, and which correspond to the supply 
(production) from farmers and AC are as follow: 

• 22,000 tons of Raw Cashew Nuts (RCN). 
• 550,000 tons of Fresh Cassava Roots (FCR). 
• 30,000 tons of fresh mangoes. 
• 14,400 tons of vegetables. 

 
 
 

 
7 The large mango processing includes both fresh export and puree production. 
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Table 0-6 Number of Main and Secondary Beneficiaries 
VALUE 
CHAIN 

FARMERS AC LARGE 
PROCESSING 

UNITS 

MEDIUM 
PROCESSING 

UNITS 

SMALL 
PROCESSING 

UNITS 
Cashew 10,320 60 1 10 20 
Cassava 13,300 100 1 1 1 
Mango 1,500 10 1 3 - 
Vegetables 3,000 60 - - 12 
Chicken 200 - - - - 
TOTAL 28,320 230 3 14 33 

 
1.1.10 Costs of Value Chain Sub-projects 

 
41. Output 2 and Output 1 are closely linked, since the financial supports from the project 
are used by entrepreneurs to realize their investments. The budgets for Output 1 overall credit 
line have been estimated at around $52 million, of which $6 million will be allocated for value 
chain finance, targeting smallholders entering in a partial or full contract farming with agro-
entrepreneurs. The advance of seeds, fertilizers, chemicals and cost of services and labor will 
pass through the AE, before reaching their AC and farmer partners. For inventories and 
working capital, agribusinesses and AC may access $6 million. This is a fast-revolving loan, 
thus the potential to reach several entrepreneurs. New and existing agro-entrepreneurs and 
AC can use the inventory credit to buy raw materials from farmers. The last type of credit line, 
amounting to $18 million, consists of Term loans, specifically aiming to help agro-
entrepreneurs to invest in large processing units and organize the supply chain.  

 
42. Equity trust fund and credit guarantee funds will be made available to agro-
entrepreneurs and AC by the project. These financial tools aim to incentivize PGI to lend to 
riskier borrowers, compared to the usual customers of the commercial banks and 
microfinance. The details for these financial services, such as the duration, grace period, 
interest rate, criteria to access the services are presented in the section on Output 1. Two 
consulting services (FBS and BAU) are specifically created to help agro-entrepreneurs and 
AC to access the financial services available through the project. 

 
Table 0-7 Details of public investment for Output 1 Credit Line 

INVESTMENT ITEMS AMOUNT IN 000 $ 
Credit Line 34,000 
Equity Fund 6,000 
Credit Guarantee 4,000 
Finance Business Specialist (CS) 1,010 
Project Implementation Consultant (one third) 814 
MEF/RDB Operational Costs 895 
PMU Operational Costs 275 
TOTAL 52,994 

 
 
43. The public investment in Output 1 dedicated to finance is $52.99 million including the 
consulting services for Finance and Business, the share of Output 1 on the PIC budget, and 
the operational costs of MEF (vehicles, materials, other OC). The total cost of the public 
investment for subprojects of Output 2 has been estimated to be $32.53 million. This will 
support the private investment a part of which will be financed by the funds available under 
Output 1. 
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Table 0-8 Details of public Investment for Output 2 
INVESTMENT ITEMS AMOUNT IN 000 $ 
Inclusive Business Partnership              10,750,917  
Food Safety and Quality of CAP              11,172,970  
Genetic Improvement                1,219,377  
ICT and Data Platform                3,100,000  
Business Advisory Unit                2,588,985  
Recurrent costs                2,429,644  
Vehicles & Equipment                    458,000  
PIC                    813,645  
TOTAL 32,53 

 
44. The total private investment is estimated at 59.96 million. The largest part is for 
cassava due the expected implementation of 1 large starch factory. Investment in vegetables 
is high because of the costs of individual greenhouses that will allow producing vegetables up 
to 3 times per year. Similarly, the costs of investment for local chicken is high since most of 
these require new capital investment in coops and equipment. There would be no new 
investment supported by the project in year 5, due to the likely absence of support in year 6 
and beyond.  
 
45. Private investors are expected to work with the project through the Business Advisory 
Unit (BAU) and the Finance and Business Specialist (FBS) under the Project Management 
Unit (PMU), in establishing sound business plans, which will be submitted to commercial 
banks partners of the project.  

 
46. The financial support could be of short/medium or long-terms with reduced interest 
rates as possible. In this feasibility analysis, the ratio of loan over the total investment is 
estimated at 40%8. In addition, entrepreneurs are expected to request 40% of their working 
capital from financial institutions. 
 

Table 0-9 Estimated Capital Investment by VC and by Year (000 $) 
PRIVATE INVESTMENT AMOUNT IN (000 $) % OF TOTAL 
Cashew 9,750 16.8% 
Cassava 28,621 49.4% 
Mango 5,984 10.3% 
Vegetable 12,995 22.4% 
Poultry 543 0.9% 
TOTAL (000 $) 57,893  

 
47. The investment presented in Table 0-9 is the total amount for the capital investment 
required to implement the processing units, chicken and vegetable production infrastructure. 
It excludes the short-term loans for inventory and working capital. To access the funds, private 
investors and AC are expected to work with the project through the Business Advisory Unit 
(BAU) and the Finance and Business Specialist (FBS) under the Project Management Unit 
(PMU), in establishing sound business plans, which will be submitted to commercial banks 
partners of the project.  
 
48. The financial support could be of short/medium or long-terms with reduced interest 
rates as possible. In this feasibility analysis, the ratio of loan over the total investment is 

 
8 The threshold of 40% loan over the fixed investment was reported by investors during the fieldwork. 
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estimated at 40%9. In addition, entrepreneurs are expected to request 40% of their working 
capital from financial institutions. However, the budget allocated to working capital and 
inventories is smaller than the total needs of the entrepreneurs and AC during the life of the 
project because of the short duration of this type of loans, thus the possibility of several loan 
cycles. 
 

1.1.11 Economic Assessment of Value Chains (Output 2) 
 
49. The results of the economic analysis of the individual value chains are shown in Table 
0-10.   The calculation does not include the costs of the public interventions. In such scenario, 
the overall EIRR for the 5 value chains considered together is 20.1% for 25 years, with a NPV 
(9%) of $22.34 million. Farmers’ initial investment in the plantation of cashew and mangoes 
are considered as sunk costs; only the depreciations of the plantations are considered in the 
cost-benefit analysis. The analysis takes into account the incremental margins from having 
the project. For farmers, incremental margins mostly derive from the increase in yields due to 
the training on GAP such as the use of better seeds/saplings and agricultural production and 
post-harvest techniques; and a better access to quality inputs and seeds through IBP. For 
processing units, the incremental margins are from using the factory at full capacity (with the 
project) and the continuation of the current situation (without the project), in which processors 
are struggling to get the required quantity of raw materials to run the factory. For the analysis, 
the level attainable by the factory without the project was set between 80-95% of full capacity. 
On the other hands, because of the partnerships with AC and farmers, the project will allow 
investors reaching 100% use of the installed capacity. A second source of difference came 
from an increase in the processing conversion factor10 due to the improved quality of the 
products from farmers.  
 
50. Sales usually occur about one year after the beginning of the investment, but a gradual 
increase on the capacity is applied: 50%, 75% and 100% during the first three years of the 
operations for small processing units, and four years (25%, 50%, 75% and 100%) for medium 
and large size processing units. 
 

Table 0-10:  Results for Value Chains   
Incremental Margins  

NPV at 9% 
(‘000 US$)   

 

Cashew  16,399   
Cassava  18,982   
Mango  7,000   
Vegetables  4,074   
Chicken   146   
Overall  46,601   

 
1.1.12 Financial Assessment of Investments  

 
51. Table 0-11 presents examples of return to the investments done by the private sectors. 
Overall, the Financial IRR for 25 years are all above 15%. The calculation considers the 
amount spent by investors in setting up the processing units, without the costs of the public 
investment. However, the results will not be attained without the support (financial and 
technical) from the project, which are mostly capacity building, easy access to finance, the 
improvement of rural roads. 

 
9 The threshold of 40% loan over the fixed investment was reported by investors during the fieldwork. 
10 Processing Conversion Factor is the ratio between the finished products (e.g. starch) over the quantity of raw 
material used (e.g. fresh cassava). 
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52. The analysis is done with the situation without the project. Investors are not expected 
to work with AC and as such access improve supply chains. However, the investment may 
access the project loan (Output 1). In the analysis, the interest rate, both for working capital 
and capital investment are set at 6%, down by 3-6% from the usual rates practiced by 
commercial banks in Cambodia. There is no double counting of the benefits from the project 
because to calculate the return from Output 2, there is no loan interests involved. 
 
53. In general, the private investment consists of the land, the constructions, and the 
equipment including the installations.  
 

Table 0-11: Financial IRR for per Representative Processing Unit 
 

VALUE CHAINS SIZE CAPEX 
‘000 US$ 

FINANCIAL IRR 
OVER 25 YEARS 

NPV AT 9% 
‘000 US$ 

CASHEW 
 

    
LARGE  4,209  26.2% $15,955  
MEDIUM  448  24.3% $634  
SMALL  53  29.4% $116 

CASSAVA 
    

 
LARGE  24,815  17.2% $18,126   
MEDIUM  3,171  22.3% $4,448   
SMALL  635  23.0% $811  

MANGO 
    

 
FRESH + PULP  2,334  26.1% $3,907   
DRIED  2,512  16.7% $1,783  

 SMALL  380  27.1% $706  
VEGETABLES 

   
 

AGGREGATORS  112  30.4% $352  
POULTRY 

    
 

CHICK PRODUCERS  3  13.5% $1  
 

1.1.13 Financial Impact for Rural Households 
 
54. Implementation of the value chain improvements will have significant benefits for the 
participating rural households. The estimated average incremental incomes for participating 
households are given in Table 0-12.  These increases are the result of improved on farm 
practices, increased in yields. 
 
55. Overall, each participating household will get an average increase of $214 per year, 
ranging from $86 for cassava growers to $4,619 for vegetable farmers. Vegetable production, 
mango and local chicken production provide high return to farmers. However, these activities 
require higher working capital (hormones and labor for mango), greenhouse for vegetables, 
and investment (coops and feeds) for local chicken. Overall, the project will add about $6.07 
million per year to the profit of 28,320 farmers in the 6 provinces.  

 
Table 0-12 Financial Benefits for Participating Households 

VALUE CHAIN AREA PER 
HOUSEHOL

D (HA or 
UNIT) 

NET GAIN 
($/HA or 
$/UNIT) 

NET GAIN 
($/HH) 

TOTAL # OF 
BENEFICIAR

IES 

NET GAIN 
BY 

PROJECT 
($/YEAR) 

Cashew 1.7  76   129   10,320   1,332,905  
Cassava 1.5  84   126   13,300   1,673,805  
Mango 1.1  456   502   1,500   752,483  
Vegetables 0.2  707   177   3,000   530,400  
Chicken 

 
 1,924   1,924   20   38,486  
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TOTAL 
  

 154   28,140   4,328,079  
 
 

1.1.14 Sensitivity Analysis 
 
56. Sensitivity analysis on the change in crops yields were conducted. Thresholds of -5%, 
-10%, and +5%, +10% percentage points compared to the hypothesized gains in yields were 
used. The results show the FIRR of the project. A second set of sensitivity analysis was 
performed on the prices of outputs (processed products) with thresholds of -20%, -10% and 
+10%. 
 
57. The sensitivity results show that the FIRR remains above the 9% threshold used for 
the calculation of NPV, except for the FIRR associated with a reduction of the expected yields 
by 10%. All EIRR are above 9% in all scenarios.  
 

Table 0-13  Overall Impact of the Sensitivity Analysis on the Overall Return  
for the Project 

 Output 2 Cashew Cassava Mango Vegetables Chicken 

 ENPV EIRR 
(%) 

ENPV ENPV ENPV ENPV ENPV 

($'000) ($'000) ($'000) ($'000) ($'000) ($'000) 

Base Case 22.34 20.52% 16.40 18.98 7.00 4.07 0.15 
+10 % capital cost 20.3 18.67%      

-5% yield 1.8 10      

+10 % agricultural input cost 17,34 18.07      

-10 % crop prices 20.18 20.14           

 
 
1.2 ASSESSMENT OF RURAL ROAD INVESTMENTS 
 

1.2.1 INTRODUCTION 
 
58. The economic and financial analysis (EFA) of rural roads is computed using the cost 
information for the rehabilitation and the maintenance (periodic and regular) of the roads on 
one side, and the benefits for road users and vehicle owners on the other side. The 
computation of the return is done for 25 years, from 2019 (baseline data collection) to 2025. 
The first rehabilitation is assumed to last 3 years starting in 2021 and ending in 2024. The 
benefits are computed over a period of 22 years until 2045. No benefits are assessed before 
the end of the construction period. 
 
59. There is no direct revenue from road construction. The rationale for the analysis is 
based on the lower costs of operating different type of vehicles and the time saved through a 
shorter duration of the trip. These costs reductions are emphasized by an increased use of 
the roads by the population, which in turn relies on the economic growth rate of Cambodia and 
the willingness to travel due to the good road conditions 
 
60. The feasibility analysis is conducted on about 110 km of rural roads in the CADP 
provinces of interventions: Kampong Thom, Tbong Khmum, Siem Reap, Oddar Meanchey, 
Kampong Cham, and Preah Vihear. The program would reduce the transportation costs of 
access to inputs and commercialization of agricultural products in these areas, as well as the 
facilitation of the access to services and other goods by the population. The detailed 
characteristics of each road section is presented in Table 0-14.  
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Table 0-14 Technical Characteristics of Road Sections 
 
ROAD ID DISTRICT COMMUNE LENGTH WIDTH CURRENT 

COND. 
WITH PROJECT 

CONDITION 
   Km m IRI IRI 
KPC-10 Stueng 

Trang 
Ou Run - 
Chheu Teul - 
Veal Bampong 

17.3 5.0 10 3 

KPT-2 Prasat 
Balangk & 
Sambour 

Trapaing Tmar 
- DongAnteak 

12.4 6.0 12 3 

OMC-1 Chong Kal Banteay 
Thmey - Atao 

27.7 6.5 10 3 

PVH-1 Sangkum 
Thmei 

Sangkum 
Thmey 

24.2 6.0 12 3 

SRP-5 Angkor 
Chum & 
Varin 

Kok Klaing - 
Phumi Kul 

16.2 5.5 12 3 

TBK-10 Dambae Dambae - 
Srae Kak 
Cheung 

12.5 6.0 10 3 

TOTAL   110.3 
   

 
61. The final selection of the 6 roads, one for each province, was supported by MRD and 
PDRDs by ranking the list within the province domain. Initially, the TRTA team has identified 
over 850 km of rural roads which were proposed by the PDRD in the six provinces to be 
upgraded. Through rigorous application of KO criteria, a short list of roads was established 
which covered approximately 240 km of roads located in the supply areas of the selected AVC 
and near existing ACs. The final prioritization is based on the criteria that funds should be 
preferably distributed across the 6 provinces, the equity across provinces, and the possible 
synergies with existing and future development projects i.e. some road stretch will be 
upgraded within the near future due to other projects. 
 

1.2.2 PRICES 
 
62. Traded and non-traded items are treated differently. Prices for traded goods and 
services are calculated at border prices. On the other hands, the calculation for non-traded 
goods uses domestic market prices, without the taxes and subsidies. In the analysis, the 
consultant estimates the share of traded component of roads at 60% and non-traded 
components at 40%. In the analysis, prices, which are used to calculate the cost and the 
benefits of roads improvement, may be assessed as financial or economic, i.e. net of taxes 
and subsidies for non-traded items.  
 
63. The main components of the costs are the initial rehabilitation / improvement. The 
project will upgrade the quality of the roads from laterite / earth to double bitumen surface 
treatment (DBST) which is about 30 mm thick. The road width varies between 5.0 and 6.0 
meters. Over the economic life of the investment, the Government must set aside the costs of 
the regular maintenance (every year) and the periodic maintenance (every 5 years). The 
estimated costs of these investments are presented in the section on costs. 
 
64. The main components of the benefits are the savings on vehicle operational costs and 
the value of time saved by passengers when they use improved roads.  
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1.2.3 TRAFFIC DEMAND ANALYSIS 
 
65. The traffic demand analysis is based on the following sources of information: 
 

• The current situation in terms of the intensity and type of road users, estimated 
through a traffic survey 

• The traffic growth rate, which assumes that the population will travel more as 
their income increases 

• The generated traffic, due to the willingness of the population to travel as the 
quality of the road is improved. 

 
66. Diverted traffic was not assessed due to the nature of the roads, which mostly link 
specific villages and communes to the main roads or the main cities. There are no alternative 
itineraries that the population used when these roads are in poor conditions.  
 

1.2.3.1 Current situation 
 
67. The road traffic for each road section was estimated through a traffic survey. Traffic 
counts were undertaken on 2 consecutive days for each road. Overall, there were 14 locations, 
some of the road sections have 2 locations in cases there are major intersections. The 
measurement approach included three main elements: 
 

• Classified Traffic Count by vehicle type 
• Moving Observer Counts (while investigating and moving along the roads) 
• Origin – Destination Survey. 

 
68. Classified traffic count and moving observer count allowed getting estimates of the 
current traffic volume, from which the Average Daily Traffic (ADT) and Annual Average Daily 
Traffic (AADT) are computed. Adjustments based on seasonality and day and night.  
 
69. Origin – Destination survey aimed to get more qualitative information from selected 
drivers to have a coherent overview of the overall travel situation on each road. The questions 
are related to the purpose of the trip, the good transported with emphasis on the CADP priority 
value chains, the perception of the road conditions, the frequency and the duration of the trip, 
and the origin and destination of the trip.  
 

1.2.3.2 Traffic Growth Rate  
 
70. The traffic growth rate (TGR) is a function of the economic growth rate (GDP), the 
income elasticity of transportation (ε), and the adjustment factor (ADJ), which accounts for the 
change in the behaviour of the population. For example, the use of motorbike and small kuyon 
for transportation will increase at lower pace in the long-terms, while the use of small and 
medium-size trucks will increase faster. Subscript (i) represents the period (year) and subscript 
(v) represents the type of vehicles. 

𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 = 𝑇𝑇𝐺𝐺𝐺𝐺𝑖𝑖. 𝜀𝜀𝑖𝑖.𝐴𝐴𝐺𝐺𝐴𝐴𝑖𝑖𝑖𝑖 
 
71. The estimated economic growths for the period of 25 years were calculated by using 
data from International Futures11. Five-year averages of the GDP growth are presented in 
Table 0-15 and the TGR in Table 0-16. 
 
 
 

 
11 IFS Version 7.45 – October 2019, Denver University 
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Table 0-15 Cambodia Economic Growth Rates 
Year 2020-2025 2025-2030 2030-2035 2035-2040 2040-2045 
GDP growth rate (%) 6.7% 7.4% 7.8% 7.5% 6.6% 

 
72. The Traffic Growth Rate is assumed to linearly related to the economic growth rate of 
Cambodia. The elasticity of the demand by type of vehicles is assumed to be high as 
presented in Table 0-16. The Adjustment Factor accounts for expected change in the behavior 
of road users, e.g. lower increase in motorbike is assumed from year 2040. 
 

Table 0-16 Traffic Growth Rate 
TYPE OF VEHICLES Income 

Elasticity 
2020-
2025 

2025-
2030 

2030-
2035 

2035-
2040 

2040-
2045 

 Motorcycle  1.7 11.4% 9.0% 10.1% 9.3% 1.3% 
 Passenger car  1.2 8.1% 7.4% 9.8% 10.8% 9.9% 
 SUV, Pick Up 1.2 8.1% 7.1% 8.9% 9.4% 9.0% 
 Minibus, Bus 1.2 8.1% 7.1% 8.9% 9.4% 9.0% 
 Small koyun  1.2 8.1% 7.1% 7.1% 5.7% 7.2% 
 Heavy koyun  1.2 8.1% 7.1% 8.9% 9.4% 9.0% 
 Small & Medium trucks  1.1 7.4% 6.8% 9.0% 9.9% 9.0% 
 Heavy trucks  1.1 7.4% 6.5% 8.2% 8.6% 8.2% 

GDP current and forecast: Data from Frederick S. Pardee Center for International Futures; Last updated: Sep 3, 
2019 
Elasticity: Cambodia MWPT 
ADJ: Consultant estimates 
 
73. Generated traffic is another main source of benefits for the EFA of the CADP road 
constructions. This traffic would not have existed, but the reduced travel times result in higher 
use of the road sections. In general, an improvement above 25% reduction in VOC will lead 
to noticeable generated traffic. In the project situation, the improvement from laterite road to 
DBST is likely to result in high reduction of VOC. 
 
74. In most countries, the elasticity of demand for transport is responsive to a decline in 
transport costs. Often, the elasticity of demand for passenger transport is above 1. However, 
the economic benefit from occurring traffic is calculated as half of the benefit from normal 
traffic. Given the normal maintenance procedures in Cambodia, it is expected that IRI varies 
greatly over time, from generally low value immediately after the periodic maintenance to high 
IRI over a period of 3-4 years. This would suggest that generated traffic could be up to 50% 
of normal traffic levels referring to VOC reduction of more than 50% in case of road roughness 
variations. However, it is important to note that it depends not only on the VOC, but also on 
the perceived cost reduction. This is comprised mainly of the cost for fuel, plus the time value 
in the case of private vehicles. In the case of public transport, it is the fare reduction, again 
plus the value of time. The impact of cost reduction on travel demand will therefore be less 
than the theoretical response.   

 
75. The Consultant team assesses that a general traffic increase of 20 % would be 
appropriate in the case of cars and other light vehicles, and 15 % in the case of motorcycles. 
Generation in freight traffic theoretically occurs only if the reduction in transport costs has 
sufficient impact on prices of goods to induce consumers to buy more goods. Given the low 
proportion of transport cost to the value of goods normally carried by a truck it is unlikely that 
the impact will be more than one or two per cent of retail prices of goods, even if the full 
transport saving is passed on to consumers. However, freight traffic is normally observed to 
increase following sealing of roads and it has been assumed that there will be an additional 
10 % freight traffic. For simplicity all generation has been assumed to occur in the first year 
after improvement. Generated traffic has been assumed to grow at the same rate as normal 
traffic. 
 

https://www.google.com/url?q=http://www.pardee.du.edu&sa=D&usg=AFQjCNE7a1QTY6MW-bwIxDPSafcaFlmtOw
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1.2.4 EVALUATION MODEL 
 
76. The evaluation model is based on the approach developed in the Highway 
Development and Management Tool (HDM-4)12, with manual computation of the benefits and 
the costs of each road section using an excel file. The analysis uses the estimation of the 
changes on road conditions, year by year; and determines the threshold to do regular (usually 
every year) and periodic maintenance (every 5 years). For example, roads without 
maintenance will have a deterioration of the road quality of 1.2 m/km (IRI) per year vs. 0.8 
m/km for the road with maintenance by the project. Without the project, the road will continue 
to be in poor conditions, and worsen year after year. The maintenance by the project, after the 
initial improvement, will involve crack sealing, patching, rehabilitating damaged areas, 
renewing bituminous areas.  
 
77. The road improvement will benefit road users such as farmers, collectors, processors, 
simple passengers (time save from faster trip); and vehicle owners (cost reduction on fuel, 
tires, lubricant, depreciation, maintenance, time of transportation employees). 

 
78. The cost-benefit analysis for each road section uses the data from these sets of 
information to compute the profitability of the road improvement. 

 
 

1.2.5 PROJECT BENEFITS 
 
79. Three types of benefits were considered in this analysis: 

• Saving in vehicle operating costs 
• Saving in travel time 
• Residual value of the roads (initial investment and rehabilitation) 

 
1.2.5.1 Vehicles Operating Costs (VOC) 

 
80. Data from a previous ADB project (CAM 42334) were used to estimate the vehicle 
operating costs. The amounts for each type of vehicles were updated using the consumer 
price index for transportation in Cambodia, from mid-2016 to 201913. VOC includes several 
components such as fuel, lubricant, maintenance costs, tires, depreciation of the investment, 
labor, insurance. The estimated costs are expected to increase as the road conditions become 
poorer (higher IRI14) as shown in Table 0-17. 
 
81. An International Roughness Index (IRI) of 3 is expected to be the measurement of the 
road quality after the project road improvement implementation. 
 

Table 0-17 Adjusted VOC Data by Type of Vehicles ($/km) 
VOC 

  
IRI 3 IRI 9 IRI 15 

Motorcycle 
  

0.04 0.04 0.05 
Motorcycle with trailer 

  
0.05 0.06 0.07 

Passenger car 
  

0.25 0.31 0.37 
SUV 

  
0.41 0.60 0.76 

Pick up 
  

0.31 0.42 0.54 
Minibus 

  
0.24 0.31 0.39 

 
12 Rodrigo Archondo Callao., “Applying the HDM-4 model to strategic planning of road works”, 2008, The World 
Bank. 
13 CPI transport July 2019 = 114.6; CI transportation July 2016 = 108.9 thus a change of 6.02%  
Source: https://www.nis.gov.kh/nis/cpi 
14 The International Roughness Index (IRI) is a worldwide standard for measuring road smoothness longitudinally 
(i.e. in direction of driving). The index measures pavement roughness in wheel path in terms of the number of 
meters per kilometer. The lower the IRI number at given speed, the smoother the ride felt by road user. 

http://lgam.wikidot.com/international-roughness-index
http://www.lgam.info/IRI/noredirect/true
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Heavy bus 
  

0.51 0.74 0.93 
Small koyun 

  
0.10 0.11 0.13 

Heavy koyun 
  

0.21 0.32 0.37 
Small trucks 

  
0.27 0.35 0.42 

Medium trucks 
  

0.34 0.42 0.51 
Heavy trucks 

  
0.86 1.10 1.36 

Truck with trailer 
  

0.92 1.26 1.60 
Source: Adjusted from ADB 42334 Project 
 

1.2.5.2 Time Saving Costs 
 
82. The second benefit of road improvement is the reduction of the journey time spent by 
passengers when travelling. The lower costs came from the higher speed reached by vehicles 
because of the lower IRI. Each type of vehicles has specific number of passengers. The time 
spent by each passenger is categorized as working and non-working (leisure) time, which has 
different costs. Cambodia GDP per capita in 2019 was estimated at $1,35015. Assuming a 
proportion of active population of 50% and a annual working time of 2,000 hours, the GDP per 
hour for working individual is $1.35. However, wage in rural areas represents about 55% of 
the hourly national GDP, so the cost of time work for motorcycle and koyon passengers will 
be estimated at $0.74 per hour. On the other hands, the cost is set at $2.70 for passengers of 
SUV and passenger cars since they are likely to have incomes above national average. There 
is no clear information on the costs of non-work time in Cambodia, so following the ratio used 
by previous analysis for roads, the values are set at 30% of the working time. Furthermore, 
the proportion of time work was set at 30% for passengers, except for those in SUV and 
passenger cars which are estimated at 50%. The results of these calculations are presented 
in Table 0-18 and will be used to compute the time saving costs of road users after 
improvement. 
 

Table 0-18 Estimated Value of Time by Type of Vehicle Passengers 
TYPE OF VEHICLES NUMBER 

PASSGR 
GDP/H
OUR $ 

TIME 
WORK 

TIME NON-
WORK 

BASE 
WORK $ 

BASE NON-
WORK $ 

Motorcycle 1.2 1.35 30% 70% 0.74 0.22 
Motorcycle with trailer 1.2 1.35 30% 70% 0.74 0.22 
Passenger car 3 1.35 50% 50% 2.70 0.81 
SUV 2.5 1.35 50% 50% 2.70 0.81 
Pick up 1 1.35 30% 70% 1.35 0.41 
Minibus 9 1.35 30% 70% 1.35 0.41 
Heavy bus 20 1.35 30% 70% 1.35 0.41 
Small koyun 

 
1.35 30% 70% 0.74 0.22 

Heavy koyun 
 

1.35 30% 70% 0.74 0.22 
Small trucks 

 
1.35 30% 70% 1.35 0.41 

Medium trucks 
 

1.35 30% 70% 1.35 0.41 
Heavy trucks 

 
1.35 30% 70% 1.35 0.41 

Truck with trailer 
 

1.35 30% 70% 1.35 0.41 
 
83. As in similar EFA for rural roads, freight time costs are not considered as their effect 
were assessed to be small. 
 

1.2.5.3 Residual Value of the Roads 
 
84. Usually, the economic and financial analysis of rural roads dismisses residual value, 
as most will be zero by the end of the project life. However, the project is scheduling periodic 
maintenance, and the last cost of maintenance (year 2043) will not yet be completely 
depreciated by the end of the project life. 

 
15 University of Denver, International Futures ver. 7.45 - https://pardee.du.edu/access-ifs 

https://pardee.du.edu/access-ifs
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1.2.5.4 Savings from Greenhouse Gas Emission 
 
85. Savings from Greenhouse Gas emission is calculated from the reduction in fuel 
consumption by vehicles using the roads, due to higher speed (lower travel time). Assumptions 
from the UNEP guideline for calculation GHG emission were used to estimate the CO2 emitted 
by the vehicles16. To simplify the estimation, a speed of 20 km/hour is assumed without 
project, and an average higher speed of 50 km/hour is used for the situation with project. 
Indeed, the number of traffic is higher with the project, due to the generated traffic. The fuel 
consumption (liter/100 km) is taken from the IOP publication in 201717. The assumption for 
the GHG reduction would present the maximum gain since drivers are assumed to travel at 
50-60 km/hour, which is the speed corresponding to the lowest fuel consumption, after road 
rehabilitation. In the current road condition, drivers would only be able to drive at 20-30 km. 
The choice of fuel (gasoline or diesel) has been set to the type of vehicles (motorcycle, small 
kuyon, and personal car often use gasoline, the other uses diesel. 
 
86. From these assumptions, the overall gain in GHG emission reduction is estimated at 
$1.35 million over 22 years, which correspond to 37,500 tons of CO2, price at US$36 per 
ton18.  
 

1.2.6 PROJECT COSTS 
 
87. There are three major components of project costs: 

• Initial civil construction works; 
• Routine and periodic maintenance, respectively an annual and a five-year interval 

intervention. 
 

1.2.6.1 Initial Civil Construction Work 
 
88. The project will upgrade the existing roads conditions, which are mostly laterite and 
dirt, to double bituminous surface treatment (DBST). The cost estimates include earthwork 
and allied activities, sub-base and base courses, bituminous works, cross-drainage structures, 
erosion protection, drainage and protection work, ancillary works. There will be no cost 
associated with bridge construction as most of the bridges on selected roads have been built 
in concrete railings by the Engineering division of the Army in the past 2-8 years, and no new 
locations for bridges have been identified. Table 0-19 presents the detailed financial and 
economic costs of each section; the proportion of tradeable goods has been set at 60% as in 
previous ADB road economic analysis in Cambodia. 
 
89. The construction period is planned for 2021 and 2023.  The financial cost of the 
construction for the 6 road sections to be financed by the project is estimated at $17.7 million.  
 

Table 0-19 Road Improvement Costs 
 Fin. Cost 

(base) 
Tax Cost net 

of tax 
Composition Economic Costs 

ROAD ID 
   

non-trad. Trad. non-trad. Trad. Total  
(million $) (%) (million $) (%) (%) (million $) (million $) (million $) 

 
KPC-10 3.54 10% 3.22 40% 60% 1.29 1.97 3.26 
KPT-2 1.46 10% 1.33 40% 60% 0.53 0.81 1.34 
OMC-1 5.36 10% 4.87 40% 60% 1.95 2.98 4.93 

 
16 UNEP recommends using emission of 0.00222 tCo2/liter of gasoline and 0.000268 tCo2/liter of diesel. 
17 Huboyo H., Handayani W., and Samadikun B. Potential air pollutant emission from private vehicles based on 
vehicle route, IOP Conference Series: Earth and Environmental Sciences 70 (2017). 
18 Estimated cost of CO2 = $36/ton – Source: ADB 
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PVH-1 3.54 10% 3.22 40% 60% 1.29 1.97 3.26 
SRP-5 3.16 10% 2.87 40% 60% 1.15 1.76 2.91 
TBK-10 2.56 10% 2.33 40% 60% 0.93 1.42 2.36 

 
1.2.6.2 Routine and Periodic Maintenance 

 
90. Routine maintenance consists of drain clearance, grass cutting, and traffic sign repair. 
The costs of such interventions are estimated at $1,300 per km per year. Period maintenance 
involves much higher volume of work as it deals with sealing cracks and patching potholes. 
The estimated costs for each km was set at $3,900. The costs of the work items and materials 
are presented in Table 0-20 
 
91. The annual routine maintenance is done every year on the rehabilitated road, to reduce 
the degradation of the road to 0.8 IRI per year while it reaches 1.2 per year for roads without 
routine maintenance. The periodic maintenance is done every 5 years and aims to restore the 
quality of the road to the IRI level after construction. The maximum IRI that unmaintained road 
would reach is set at 17. Based on these assumptions and an IRI of 3 after construction, the 
maximum IRI that a rehabilitated road may have is 6.2. 

 
92. The costs of maintenance after the project life is the responsibility of MRD, and is not 
budgeted as project’s interventions. 
 

Table 0-20 Unit Cost of Work Items and Materials 
DESCRIPTION UNIT RATE $ 
Embankment m3 6.00 
Subgrade m3 6.00 
Sub base m3 12.00 
Aggregate Base course m3 22.00 
Prime coat m2 1.00 
Bitumen Liter 1.00 
Sealing aggregate, 19mm m3 40.00 
Sealing aggregate, 9.5mm m3 35.00 
SBST 19 mm m2 3.50 
DBST 19 + 9.5 mm m2 5.00 
Concrete class B1, 30 Mpa for structurs including steel, Formworks for 
retention walls, abutments, etc 

m3 310.00 

Concrete class B1, 30 Mpa, including steel, mass concrete for road surface m3 240.00 
Reinforcing Steel ton 800.00 
Concrete Pipe (reinforced) 800 mm m 130.00 
Concrete Pipe (reinforced) 1000 mm m 180.00 
Road Marking, yellow m 1.00 
Road Marking, white, protruding m 4.00 
Mine/UXO detection and clearance ha 4,000 

Source: Consultants and MRD, 2019 
 

1.2.6.3 Consulting Services and Operating Costs 
 
93. A service of consultants (Detailed Design and Construction Supervisor - DDCS) is 
hired by PMU to assist MRD in the implementation of the project’s activities for road 
constructions. Several intermittent international and national consultants constitute the 
DDCS., each with specific task such as the road engineer and structural engineer, along with 
procurement specialist, environment and social safeguard, and gender specialists. Few 
months of GIS operators and draftsman are also part of the team. The team supervise the 
quality of the road construction and ensure compliance with the environmental and social 
safeguards. DDCS experts provide capacity building to MRD staff.  In construction 
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management, site supervision, road safety, and monitoring of social and environmental. The 
estimated costs of the consulting services are $1,795,200 for 6 years. 
 
94. One third of the costs of the PIC will be allocated to Output 3, as well as the operational 
costs for MRD, which include the costs of supervision ad control, the acquisitions of vehicles 
and office equipment. The amount of investment for these CS is estimated at $1.056 million 
for the contribution to PIC and $694,300 for MRD total operation costs. 
 

1.2.7 ECONOMIC ANALYSIS RESULTS 
 
95. The results of the economic evaluation for the individual road sections are presented 
in Table 7-20. The EIRR for the 6 road sections range from 12.0% (PVH-1) to 27.2% (TBK-
10).  Overall, none of the 6 road sections fall below the 12% threshold indicated by ADB. Three 
road sections have EIRR below 20% (KPC-6, KPT-2, and PVH-1), and the remaining are 
above 20% EIRR. These are EIRR without the cost of consulting services (DDCS and PIC), 
and the operational costs of MRD. 
 

Table 0-21 ENPV and EIRR for Road Section and Overall 
 ROAD SECTION ENPV (MILLION US$) EIRR (%) 
KPC-10 2.6 14.9% 
KPT-2 2.6 21.8% 
OMC-1 6.2 18.0% 
PVH-1 0.7 10.9% 
SRP-5 3.5 17.8% 
TBK-10 4.7 21.9% 

 
 
96. The summary of Economic Costs and Benefit Flows for the 6 priority roads  is 
presented in Table 0-22, over the life of the project (2021-2045). The overall EIRR is 
estimated at 15.4% for 25 years, and NPV of $20.2 million (9%). The maintenance includes 
the costs of the routine and the periodic, the Consulting Services (CS) includes the DDCS, the 
share of PIC, and the operational Costs of MRD.  
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Table 0-22 Summary of Economic Costs and Benefit Flows  
COSTS BENEFITS MARGINS 

YEAR Capital Maintenance CS Residual values Total 
Costs 

VOC 
savings 

TC Savings GHG 
Savings 

Benefits 

2021 7.85 0.00 0.00 0.14 0.19 0.13 0.02 0.00 8.32 
2022 9.81 0.00 0.00 0.14 0.19 0.13 0.02 0.00 10.28 
2023 1.96 0.00 0.00 0.14 0.19 0.13 0.02 0.00 2.44 
2024 0.00 0.15 0.00 0.14 0.19 0.13 0.02 0.00 0.62 
2025 0.00 0.15 0.00 0.14 0.19 0.13 0.02 0.00 0.62 
2026 0.00 0.15 0.00 0.14 0.19 0.13 0.02 0.00 0.62 
2027 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.15 
2028 0.00 0.15 0.44 0.00 0.00 0.00 0.00 0.35 0.59 
2029 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
2030 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
2031 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
2032 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
2033 0.00 0.15 0.44 0.00 0.00 0.00 0.00 0.35 0.59 
2034 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
2035 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
2036 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
2037 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
2038 0.00 0.15 0.44 0.00 0.00 0.00 0.00 0.35 0.59 
2039 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
2040 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
2041 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
2042 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
2043 0.00 0.15 0.44 0.00 0.00 0.00 0.00 0.35 0.59 
2044 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
2045 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.35 0.15 
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97. Sensitivity analysis, looking for the impacts of the changes in critical components of the 
benefits and the costs of the road project was conducted. The critical elements are the increase 
in investment costs, the increase in maintenance, the decrease in generated traffic and the 
decrease in VOC and TC savings. All road sections present strong returns, above the threshold 
of 9%. The sensitivity analysis indicates that the EIRR is most sensitive to the generated traffic. 

 
Table 0-23 Sensitivity Analysis on Road ENPV and EIRR 

ROAD ENPV EIRR 
KPC-10 2.61 14.9% 
  +10% investment cost 2.64 15.3% 
  +10% maintenance 2.75 16.0% 
  -10% generated traffic 2.16 14.9% 
  -10% VOC and TC savings 2.52 15.5% 
KPT-2 2.61 14.9% 
  +10% investment cost 2.57 21.8% 
  +10% maintenance 1.99 17.0% 
  -10% generated traffic 2.05 17.8% 
  -10% VOC and TC savings 1.70 16.9% 
OMC-1 6.17 18.0% 
  +10% investment cost 6.19 18.5% 
  +10% maintenance 6.36 19.4% 
  -10% generated traffic 5.26 18.3% 
  -10% VOC and TC savings 6.01 19.0% 
PVH-1 0.67 10.9% 
  +10% investment cost 0.55 10.6% 
  +10% maintenance 0.62 10.9% 
  -10% generated traffic 0.32 10.1% 
  -10% VOC and TC savings 0.58 10.8% 
SRP-5 3.48 17.8% 
  +10% investment cost 3.69 19.4% 
  +10% maintenance 3.77 20.3% 
  -10% generated traffic 3.13 19.2% 
  -10% VOC and TC savings 3.54 19.8% 
TBK-10 4.70 21.9% 
  +10% investment cost 5.04 25.4% 
  +10% maintenance 5.10 26.7% 
  -10% generated traffic 4.37 25.5% 
  -10% VOC and TC savings 4.83 26.0% 

 
1.2.8 FINANCIAL POSITION 

 
98. The ministry of Rural Development (MRD) will be the project owner and be responsible 
for operation and maintenance after the completion of the road improvement. The analysis 
assesses the capacity of MRD to cover the costs of routine and periodic maintenance for a period 
of 22 years after completion of the road improvement. The annual budget allocated by the 
Government to MRD provides an indication of the capacity of MRD to cover such investment. 
Within the ministry, the General Department for Technical Affairs is the day-to-day partner of the 
project. 
 
99. There is a moderate risk if the Government through MRD does not have the necessary 
budget to maintain the roads after the end of the project. Funding may come from other 
departments such as the Ministry of Defense, which is also rehabilitating and expanding rural 
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roads. We were not able to get the MRD expenditures on road maintenance for the past three 
years, which is the best approach to assess the capacity of the Government to maintain the 
rehabilitated roads. 

 
100. The O&M budget for the project’s 6 road sections is estimated at $160,000 per year 
(regular maintenance) and an additional $470,000 every 5 years (periodic maintenance). The 
NPV for 25 years is calculated at $1.1 million for the periodic maintenance and $560,000 for the 
recurrent maintenance. This is based respectively on maintenance costs of $1,300 and $3,900 
per km for routine and regular maintenance. An analysis of the MRD road maintenance budget 
between 2015 and 201719 shows an increase of 14.3% per year, from $14.8 million in 2015 to 
$19.5 million in 2017. Since the length of the rehabilitated roads has lower growth rate, the 
Government was moving toward reaching the budget needed to maintain roads in Cambodia. The 
percentage of requirement increased from 70.6% in 2015 to 92.7% in 2017. If this trend continues, 
then MRD is expected to be able to maintain the road identified in this project. In addition, these 
rural roads may benefit from the maintenance work carried out by villages and communities using 
their own labor and financial resources.  
 

Table 0-24: Development of Maintenance Expenditures and Total Road Investments 
MAINTENANCE REQUIREMENTS 

  
Length 

Routine 
O&M 

Periodic 
O&M 

Routine 
O&M 

Periodic 
O&M 

Total 
Requiremt 

Surface Type (km) ($/km/year) ($/km/year) ($/year) ($/year) ($/year) 
Earth 10.728 50 0 536,415 0 536,415 
Gravel/laterite 32.396 250 250 8,099,000 8,099,000 16,198,000 
DBST 2.117 600 1,500 1,058,550 3,175,650 4,234,200 
Total 45.241   9,693,965 11,274,650 20,956,515 
       
Allocations 2015 2016 2017    
$ million 14.8 17.7 19.5    
% of 
requirement 

70.6% 84.1% 92.7%    

Source: ADB/ Government of Cambodia, Ministry of Rural Development 
 
101. However, to ensure that the rehabilitated roads will be adequately maintained, and as 
such serve the VC actors in the project’s intervention zones, MRD should have a budget plan and 
strategy for road maintenance for the future. The ministry has qualified financial staff and financial 
procedures based on the Financial Management Manual published by the Ministry of Economy 
and Finance. The project is expected to be implemented without difficulties and the completed 
roads to be sustainably maintained 
 
 
 

 
19 Most recent available data from MRD. 
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