
 Integrated Natural Resources and Environmental Management Project (RRP PHI 41220) 
 

ECONOMIC AND FINANCIAL ANALYSIS 
 
A.  Introduction 
 
1. The Integrated Natural Resources and Environmental Management Project covers four 
upper river basins (URBs)—Chico, Wahig–Inabanga, Upper Bukidnon, and Lake Lanao. About 
570,000 hectares (ha), or about 50% of the total land area of the four URBs, is on land sloping 
by more than 30% and thus subject to high risk of erosion if not properly managed. About 
123,000 ha are reported as being cultivated with annual crops. This area is estimated to 
contribute about 70% of the annual soil losses, amounting to about 80 million tons.1 This annual 
loss of soil not only reduces soil fertility and productivity but it also fills reservoirs downstream 
and, as deposits build up in the riverbeds, accentuates flooding. About half of this cultivated 
land on steep slopes is state forestland and the other half is alienable and disposable—most 
lands generally occupied by poor farmers engaged in slash and burn cultivation. The project will 
have to provide farmers with (i) legal land ownership, and (ii) incentives to change their 
cultivation practices and adopt agroforestry or conservation farming systems in order to 
conserve soil and water and retain soil nutrients to increase agricultural productivity. Farmers 
occupying state forestland will also be provided with incentives to change their intensive 
agricultural practices. 
 
2. The project is designed with four components: (i) river basin and watershed planning,  
supporting development of indicative development plans for the four river basins and 
preparation of watershed management plans in selected watersheds based on the indicative 
development plans; (ii) smallholder and institutional investments within the 23 project 
watersheds, comprising community-based protection, reforestation, and/or assisted natural 
regeneration; production forestry including agroforestry demonstrations and commercial 
plantations; conservation farming demonstrations; and livelihood enhancement initiatives; (iii) 
capacity building for river basin and watershed management wherein local government units 
(LGUs) will be supported in establishment of operational clusters at watershed and river basin 
levels, land use assessments and watershed management and planning, technical extension 
(information communication services), watershed monitoring and maintenance of rural 
infrastructure; and (iv) project management and support services. 

 
B.  Overall Project Benefits 
 
3. Project beneficiaries include local stakeholders, public utilities and their customers, river 
basin stakeholders, and the regional community. Approximately 220,000 households, of which 
74% are indigenous peoples, will benefit from increased incomes generated from the provision 
of rural infrastructure, sustainable forestry and agricultural activities, and extension services 
initiated and supported by the project.  
 
4. The project is expected to yield major benefits:  

(i)  Incremental benefits will be created through increased crop yields and 
productivity through investment in improved rural accessibility and irrigation, 
extension services, sustainable forestry, and agricultural diversification activities. 

(ii)  Incremental employment, estimated at 270,000 person-months of wage-
generating opportunities, will be created for households and local communities 
from proposed investments. 

(iii)  Households will benefit from safe drinking water and hence avoid significant 
water-related diseases and health-related costs. 

                                                 
1  Based on numerous measurements of annual soil losses on different slopes with different land uses. 
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(iv)  Improved quality and reliability of the water flows within the river basin at reduced 
operating and delivery costs will bring about significant benefits for public utilities, 
household enterprises, small and medium-sized enterprises, and downstream 
farmers that utilize water for a variety of purposes. 

(v)  Increased economic activity, improved service delivery, and greater security from 
the adverse impacts of climate change and natural disasters will benefit people 
within the river basins and 81 LGUs, the majority of which are categorized as 
low-income municipalities (categories 3–6).   

(vi)  Reduced carbon dioxide and better protection and conservation of biodiversity 
will benefit the population in all river basins and LGUs, and to a certain extent the 
global community. To a certain extent, this will open opportunities for ecotourism 
and bioprospecting that will bring national and global benefits. 

(vii)  Ecosystem services such as climate regulation, watershed protection, water 
quality regulation, soil erosion prevention, and nutrition retention will be realized 
through improved forest ecosystems in the four selected URBs. In particular, the 
Chico River basin headwaters in the Bauko watershed are also the headwaters 
of the Agno, Magat, and Amburayan rivers. This will make the protection and 
maintenance of watersheds in the tri-border area of Benguet, Mountain Province, 
and Ifugao critical in easing downstream siltation and soil erosion that affect both 
the dams and irrigation infrastructure in all the four rivers, since these are 
currently in operation and generating revenue. 

(viii) The avoided loss of forest cover (estimated at roughly 2% per annum) will be 
critical in all river basins servicing infrastructure such as hydropower installations 
and irrigation facilities. 

 
C. Economic Analyses 
 

1.  Methodology and Assumptions 
 
5. Since the project uses a sector financing approach, wherein the entire scope of the 
project activities is not totally known at the preparatory stage, the economic analysis is 
conducted to evaluate the viability of sample investments in four out of the 23 watersheds (one 
from each of the river basins): (i) Bauko (Chico River basin), (ii) Wahig–Pamaksalan (Wahig–
Inabanga), (iii) Manupali–Kitanglad (Upper Bukidnon), and (iv) Bubong (Lake Lanao). Each 
watershed will have access to funds under the project to pursue a number of investments that 
are supportive of a healthy and revenue-generating watershed. The sample investments include 
small-scale irrigation, rural roads, drinking water supply, agroforestry, and plantation forest. 
 
6. The economic analysis evaluated incremental benefits and costs attributable only to the 
project interventions. While a number of benefit streams are observed, the analysis only 
includes benefits attributable to the project interventions that are readily quantifiable. Financial 
revenue and cost streams were estimated using constant 2010 prices. Financial farm-gate 
prices were based on findings as well as information made available by national agencies. The 
analyses used a domestic price numeraire. Labor costs were shadow priced at 0.9 of the wage 
rates, while other inputs were adjusted by the shadow exchange rate factor of 1.2, as applicable 
to the Philippines. The economic viability of the project was evaluated against standard 
benchmarks, i.e., an economic internal rate of return (EIRR) of more than 15%,2 a benefit–cost 
ratio greater than 1.0, and an economic net present value greater than 0. 
 

                                                 
2  While the benchmark of the Asian Development Bank (ADB) is 12%, the government uses 15%. Therefore, the 

benchmark in this case is 12%. 
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7. The sections that follow presents the economic analyses of the five sample investment 
models. Detailed assumptions, financial and economic farm budgets, economic price 
derivations, project capital investment and operating costs profiles, and benefit–cost and 
sensitivity analyses are presented in a supplementary document, together with associated 
spreadsheet-based models. 
 

2.  Profile and Quantified Benefits of Sample Investment Models 
 

8. The sample investments with quantifiable benefits are presented in the following 
sequence: (i) rehabilitation and improvement of small-scale communal irrigation systems, (ii) 
rehabilitation and improvement of rural access roads, (iii) communal drinking water supply; 
(iv)establishment of agroforestry, and (v) establishment of plantation forestry. Each sample 
investment package includes a combination of most of the investments modeled above 
substantiated hereunder. Technically assessed management regimes influence the allocation of 
investments in the four watersheds for community protection and monitoring, reforestation, and 
assisted natural regeneration. Further, agroforestry and plantation forestry demonstration areas 
are planned based on the assessed available potentials. Indicative infrastructure investments 
for the watersheds were assessed from field visits and examination of local documentation. In 
addition to these natural resource and rural infrastructure investments, an allowance of 10% of 
the overall investment package has been allocated for the local portion of land use assessment 
and URB management planning, capacity building, and project management. Based on the 
individual assessments, the financial costs of the sample subproject investments range from 
about P100 million to P150 million. Detailed cost estimates are presented in the associated 
spreadsheet-based models. 
 
9. Rehabilitation and improvement of communal irrigation systems. The irrigation 
areas warranting rehabilitation are functioning suboptimally. They provide insufficient water less 
regularly than needed to achieve better crop yields and stability. For the four watersheds, 
quantified benefits of this sample investment package include the increase in rice yield and 
cropping intensities average, i.e., 2.9 tons of rice per ha in the without-project scenario to 4.3 
tons of rice per ha in the with-project scenario, and 112% cropping intensity in the without-
project scenario to 150% in the with-project scenario. The projected economic life of this 
investment is 22 years. 
 
10. Rehabilitation and improvement of rural access roads. Access and mobility are 
restricted in the watershed areas, especially during the wet season when many roads become 
impassable for motorized traffic. Improved access reduces costs of transactions, facilitates 
business and investment, and improves connectivity to health and social service providers. In 
modeling rural access improvement, quantified benefits of this sample investment package 
include (i) savings over existing freight and passenger traffic due to with-project use of more 
efficient motorized carriers, (ii) generated freight and passenger traffic and savings, and (iii) 
induced agricultural production.3 The projected economic life of this investment is 22 years. 
 
11. Communal drinking water supply. Good access to safe water supply remains a 
challenge in rural areas, especially to stakeholders within the Lanao Lake watershed. The 
project aims to establish communal drinking water supply systems to enhance resident access 
to safe water supply. Quantified benefits of this sample investment package include savings 
over existing acquisition time and lost work days, and the value of increased water supply due 
to greater ease of access and superior conveyance. The projected economic life of this sample 
investment is 22 years. 

                                                 
3 For the benefits of generated traffic and agricultural production increases, care must be taken not to doublecount. 

For this reason, only nonagricultural freight is included in the generated freight volumes and values. 
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12. Establishment of agroforestry. The project will provide financial and technical support 
for agroforestry in the watersheds with the aim of encouraging environmentally sound cultivation 
and land use practices, and stakeholder profitability. Quantified benefits of this sample 
investment package include incremental crop values of coffee, mango, and calamansi. There is 
a wide array of cultivation possibilities for agroforestry interventions. Agroforestry systems may 
be pure perennials or combinations of annuals, perennials, and/or livestock systems. The 
primary purpose of advocating agroforestry is to give poor farmers on steep slopes and at 
higher elevations a sustainable alternative to their current practices, which are environmentally 
damaging and are the primary cause of watershed degradation.   
 
13. The current practices vary between the river basins, with vegetable growing being a 
major activity in Cordillera Administrative Region (CAR) and corn and cassava in the other three 
river basins. The usual practice is to clear land and grow crops without any special measures to 
minimize erosion with contour bunds, hedgerows, or tree planting. This causes most of the 
current heavy soil losses that render farming unsustainable because of the steady loss of 
nutrients from the soil, and results in underperformance of downstream irrigation and 
hydropower generation. Because it is mainly the poor and undereducated farmers that employ 
these practices, and their main concern is with immediate cash flow, they are likely to be 
reluctant to adopt sustainable practices if their income is reduced in the short term. The project 
therefore needs to consider the opportunity cost to the farmers brought about by changing their 
practices. This implies offering them payments to compensate them for forgoing their future 
income from intensive agricultural production. In view of the wider economic benefits to 
downstream communities, there is strong justification for investing public funds in improving the 
farming practices of these upland communities. The projected economic life of this sample 
investment is 25 years. 
 
14. Establishment of plantation forestry. Plantation forestry for commercial purposes will 
be promoted on degraded land on moderate and gentle slopes where the risk of erosion is less 
and the conversion of grassland to tree cover will also reduce erosion. While the use of 
degraded land means lower yields from the trees, this can be largely offset by choosing species 
that improve soil quality through nitrogen fixation, either as a pioneer crop such as calliandra or 
as a main crop such as acacia mangium. In Bukidnon, there is a large demand for industrial 
charcoal, and since this does not require large logs, raw material can be provided from short 
rotation, densely planted species such as calliandra that also have valuable soil-improving 
qualities. There are also reputable mining companies that need to open land currently under 
forest and they are obliged to establish compensatory plantations. 
 
15. An important aspect of the project under component 1 (river basin and watershed 
planning) will be identifying suitable land for such plantations. Two types of plantations will be 
promoted, generally in combination, with one being relatively large blocks of corporate 
plantations (to capture economies of scale for efficient management) and the other being 
smallholder plantations, either linked to the corporate schemes to benefit from technical support 
and markets, or as independent operators. 
 
16. The two types of plantation are presented to indicate the returns that commercial 
companies and smallholders might achieve given the necessary access to land and a favorable 
regulatory environment. The first type is for a commercially managed approach in the plantation 
of clonal gmelina. The second type is for a low cost, less intensively managed smallholder 
plantation that could apply to a number of species (gmelina, mangium, eucalyptus, or acacia 
falcata). Because demand for timber, charcoal, and other products requires many thousands of 
hectares of commercial plantations, promotion of these models in any of the project watersheds 
will be dependent on the prospects of sufficient suitable land being available for expansion 
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within that watershed once the arrangements for access to the land and the regulatory 
framework have been put in place. 
 
17. Quantified benefits from commercial tree plantations (clonal plantation model) were 
based on incremental harvest of gmelina multiplied by the stumpage value and residual timber 
values (i.e., firewood). For the low-investment commercial tree plantation option, quantified 
benefits were based on incremental harvest of gmelina, mangium, eucalyptus, and falcata 
multiplied by the stumpage value and the residual timber values (i.e., firewood). 
 

3.  Unquantified Benefits 
 
18. Apart from the quantifiable benefits mentioned, there are a number of benefits that 
cannot be readily quantified. It is important to note that the benefits of a well-managed 
watershed are substantial and well beyond those quantified in the sample investments 
presented above. Healthier watersheds will have the ability to support an array of downstream 
services, including improved agriculture and irrigation, water districts, hydropower, industry and 
commerce, and fisheries and estuaries. The value of improved watershed management 
includes (i) gains from carbon sequestration, expanded tourism potential, and environmental 
aesthetics; and (ii) losses avoided such as from flood damage from extreme weather events, 
salt water inundation of coastal aquifers, and costs associated with reduced and irregular river 
flow. While these services are viewed as critical for watershed health (especially protection and 
monitoring), the benefits are not readily quantifiable without a well-defined scope of the whole 
project, in-depth study, and an adequate time series. It is essential that a benefit monitoring 
system be built into the project to measure and quantify benefit indicators mentioned above and 
others such as water yield, water quality, forest cover, biodiversity, and microclimate 
improvement.4 
 
19. In addition, it is expected that the project will generate social benefits which accrue to 
communities, local government units, and private and nongovernment organizations. These 
benefits may come in the form of stakeholder empowerment resulting from the project’s 
institutional and capacity building interventions. In addition, the project can instill among the 
project stakeholders the sense of accountability in sustaining and managing the resources of 
the URBs. 
 
 4. Summary Economic Indicators 
 
20. Subproject EIRRs and sensitivity analysis are displayed in Table 1. The EIRRs capture 
only the quantified benefits. The analysis indicates that base-case EIRRs range between 18.0% 
and 43.0%, suggesting that benefits generated from the productive investments are sufficient to 
sustain the investments of those not generating readily quantifiable revenue streams. The 
sensitivity analysis shows that the sample investment packages can generally be sustained 
when costs increase by 20%, benefits decrease by 20%, or when there are combined adverse 
impacts. The sensitivity indices reveal that the subproject investments are more sensitive to 
adverse impacts on the benefit stream than to the costs. However, delays in implementation of 
previous projects in the Department of Environment and Natural Resources and Department of 
Agriculture suggest that it will have an adverse effect on economic viability, and this 
underscores the importance of preparing for an effective and timely implementation. It is 
essential that the detailed implementation arrangements are warranted and training of agency 
staff concerned is carried out well in advance to minimize risk of implementation delays. 
                                                 
4 The suggested time frame for such economic evaluation is after the midterm review of the project when the 

investment scope of the project is fully defined. One appropriate guideline for the evaluation is: Department for 
Environment, Food and Rural Affairs of the United Kingdom. 2007. An introductory guide to valuing ecosystem 
services. http://www.defra.gov.uk. 
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Table 1: Summary Economic Indicators - Base Case and Sensitivity Analyses 
(by type of subproject and by river basin) 

Subproject 

River Basin 

Bauko Bohol Bukidnon  Lanao  

1. Establishment of Communal Irrigation 
System     
Base case     
     Internal rate of return (%) 18 27 32 26 
     Net present value (P '000) 31.55 83.43 122.06 80.34 
Case 1: 20% increase in cost     
     Internal rate of return (%) 15 22 27 22 
     Net present value (P '000) 15.99 67.87 106.75  64.78 
     Switching value (%) 41 107 159 103 
Case 2: 20% reduction in benefit     
     Internal rate of return (%) 14 21 26 21 
     Net present value (P '000) 15.99 9.68 82.33 48.72 
     Switching value (%) 29 52 62 51 
Case 1 and 2 combined     
     Internal rate of return (%) 11 18 22 17 
     Net present value (P '000) (4.39) 37.11  67.02  34.64  
     Switching value (%) 17 35 44 34 
2. Rehabilitation and Improvement of 
Rural Access Roads     
Base Case     
        Internal rate of return (%) 38 25 31 23 
        Net present value (P '000) 4,265.09 1,764.39 2,870.11 1,566.62 
Case 1: 20% increase in cost     
     Internal rate of return (%) 33 20 26 19 
     Net present value (P '000) 3,834.53 1,333.83 2,439.55 1,135.06 
     Switching value (%) 198 82 133 73 
Case 2: 20% reduction in benefit     
     Internal rate of return (%) 31 20 25 18 
     Net present value (P '000) 3,981.51 980.95 1,865.52 821.93  
     Switching value (%) 66 45 57 27 
Case 1 and 2 combined     
     Internal rate of return (%) 27 16 21 15 
     Net present value (P '000) 2,550.94  550.38 1,434.96 391.36  
     Switching value (%) 
 50 29 40 27 
3. Establishment of Communal Drinking 
Water Supply (Lanao only)     
Base Case     
        Internal rate of return (%)       34 
        Net present value (P '000)       11,191.17 
Case 1: 20% increase in cost     
     Internal rate of return (%)    28 
     Net present value (P '000)    9,682.14  
     Switching value (%)    148 
Case 2: 20% reduction in benefit     
     Internal rate of return (%)    27 
     Net present value (P '000)    7,443.91  
     Switching value (%)    60 
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Subproject 

River Basin 

Bauko Bohol Bukidnon  Lanao  

Case 1 and 2 combined 
     Internal rate of return (%)    22 
     Net present value (P '000)    5,934.88  
     Switching value (%) 
    43 
4. Agroforestry All River Basins 
Base Case     
        Internal rate of return (%)       28 
        Net present value (P '000)       118,835.58 
Case 1: 20% increase in cost     
     Internal rate of return (%)    22 
     Net present value (P '000)    80,189.34  
     Switching value (%)    61 
Case 2: 20% reduction in benefit     
     Internal rate of return (%)    21 
     Net present value (P '000)    56,422.23 
     Switching value (%)    38 
Case 1 and 2 combined     
     Internal rate of return (%)    15 
     Net present value (P '000)    17,776.00 
     Switching value (%)    24 
5. Plantation Forestry All River Basins 
   Type 1a/ Type 2a 
Base Case     
        Internal rate of return (%)     43 20 
        Net present value (P '000)     444,178.05 21,059.98 
Case 1: 20% increase in cost     
     Internal rate of return (%)   40 17 
     Net present value (P '000)   425,942.88 13,020.62 
     Switching value (%)   487 52 
Case 2: 20% reduction in benefit     
     Internal rate of return (%)   39 16 
     Net present value (P '000)   337,107.27  8,808.62 
     Switching value (%)   82 34 
Case 1 and 2 combined     
     Internal rate of return (%)   36 14 
     Net present value (P '000)   318,872.11  769.26 
     Switching value (%)   71 21 

( ) = negative.  
a Type 1 and Type 2 are defined in paragraph 16. 
Source: Asian Development Bank estimates.  
 
 5. Poverty Impact Ratio  
 
21. In terms of distribution analysis, the poor are estimated to make up 80% of unskilled 
labor and 60% of farmers (Table 2). For irrigation, rural access, and drinking water supply, the 
poverty impact ratio5 is in the 0.7–1.6 range, demonstrating that the poor share well in the 
benefits relative to their proportion in the overall population. For the plantation and agroforestry 
models, it is assumed that investors in these activities capture a larger share of the benefits 
commensurate to their investments and efforts. The poor still benefit in unskilled labor in 

                                                 
5  The poverty impact ratio is the ratio of benefits going to the poor against the project net economic benefits. 
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planting establishment, maintenance, and peak labor periods (particularly at harvest time), but 
the poverty impact ratio is lower at 0.2–0.5. This is a proportion commensurate with their share 
in the general population and indicates that they are neither advantaged nor disadvantaged in 
terms of outcome in the share of benefits. The poor, living in relatively simple shelter and less 
desirable settings, are often more vulnerable to adverse weather impacts. From the overall 
improved watershed management perspective, the poor should benefit from decreased 
exposure to flooding and landslides, and better access to stable water supply. 
 

Table 2: Poverty Impact Indicators, by Type of Investment and River Basin 

Investment Model 

River Basin 

Bauko Bohol Bukidnon  Lanao  

1. Establishment of Communal Irrigation 
System      

Poverty impact ratio 1.58 0.79 0.68 0.82 

NPV of benefits to the poor (P '000) 49.85 65.95 82.79 65.98 

2. Rehabilitation and Improvement of 
Rural Access Roads     

Poverty impact ratio 0.82 0.93 0.93 1.20 

NPV of benefits to the poor (P '000) 3,500.85  1,636.26  2,661.68  1,873.45  

3. Establishment of Communal Drinking 
Water Supply        

Poverty impact ratio       0.97 

NPV of benefits to the poor (P '000)         10,911.21  

4. Agroforestry All River Basins   

Poverty impact ratio 0.46     

NPV of benefits to the poor (P '000) 54,306.28     

5. Plantation Forestry All River Basins   

 Type 1a Type 2a   

Poverty impact ratio 0.23 0.37     

NPV of benefits to the poor (P '000) 100,556.77     7,859.20      

       
NPV = net present value. 
a Type 1 and Type 2 are defined in paragraph 16. 
Source: Asian Development Bank estimates.  
 
 
 




