
Flood Management in Selected River Basins Sector Project (RRP INO 35182) 
 

DETAILED ECONOMIC ANALYSIS 
 

A. Macroeconomic Context 

1. Economic growth. Gross domestic product (GDP) growth in Indonesia averaged 5.8% 
over the last decade. Growth decelerated from 6.5% per annum in 2011 to 4.8% per annum in 
2015. The slowdown was partly policy driven, as the Government acted to restrain domestic 
demand to rein in the current account deficit and to curb inflation. The slowdown was sharper 
than expected, however, as export values declined due to several years of weak global 
commodity prices. Private consumption continued to be a stable source of growth as the ranks 
of middle class consumers steadily increased. The contribution of public spending was modest 
as the Government’s fiscal space was eroded by untargeted energy subsidies. Investment 
picked up and returned to its pre-Asian financial crisis level of 33% of GDP in 2012, but then 
weakened over 2013–2015 as growth prospects dimmed. 

2. Sector structure and growth. New sources of inclusive growth are needed to 
overcome Indonesia’s long-standing dependence on mining, primary commodities, and Bali-
centered tourism. In response to growth in incomes of middle income households, and rapid 
urbanization, economic growth mostly came from the non-tradable services sector. The services 
sector grew at an average of 7.3% per annum from 2005 to 2015. In 2015 it comprised 44.7% of 
GDP and provided 44.8% of total employment. The information and communication sector 
continued to record double-digit growth; and the financial sector also expanded strongly. 
However, these well performing economic sectors only account for 7.1% of total employment. 
Most workers in the services sector are absorbed into low-productivity jobs in the trade sector or 
into government jobs.  

3. The agriculture sector benefited from the commodity boom in the early 2000s. However, 
owing to a lack of growth in food production, the sector’s growth was below the national average 
at 3.8% per annum from 2005 to 2015. Labor productivity in agriculture remains low and is 
growing slowly. Whilst absorbing 34% of the country’s workforce, the agriculture sector only 
accounted for 14% of GDP in 2015. Volatile food prices and the El Nino drought in 2015 also 
contributed to weak performance in 2015.  

4. The industrial sector accounted for 41.3% of GDP in 2015. However, the performance of 
the mining, oil, and gas subsector has also weakened in response to the downturn in commodity 
prices. The manufacturing component of the industrial sector has also remained subdued. It 
accounted for just over 20% of GDP and contributed 0.9% to GDP growth in 2015. 
Manufacturing has been growing at a slower rate than the economy as a whole. As a result, the 
share of manufacturing in the economy has steadily declined during the past decade. Several 
policy reforms were introduced in 2015 and 2016 to reinvigorate the manufacturing sector, but 
the effects of these will take some time to influence investment in the sector.  

5. Foreign direct investment (FDI) in Indonesia increased from $3.3 billion in 2010 to 
$15.8 billion in 2014. Robust growth in domestic demand drove higher investment in basic 
metals, food, chemicals, and automotive parts. At the same time, imports of intermediate goods 
for the manufacturing sector with import substitution taking place in some product lines.  

6. Economic vulnerability. Indonesia has been vulnerable to volatility in the global 
financial market because of its relatively open capital account and a large foreign presence in its 
stock and bond markets (53% and 39% respectively). The domestic bond market is still shallow 
at 14.0% of GDP, compared to 35.2% in the Philippines and 67.8% in Thailand. Indonesia’s 
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vulnerability has been amplified by an increased dependence on commodity exports relative to 
total trade over the past decade. Prudent macroeconomic management, larger international 
reserves, and a more flexible exchange rate have improved resilience to external financial 
shocks. However, the economy needs consistent and comprehensive structural reforms to 
sustain wider improvement in productivity, better infrastructure to improve competitiveness, and 
a deeper and more inclusive financial market to enhance market stability. 
 
B. Sector Context 
 
7. The sector context is reviewed in the Report and Recommendation of the President 
(RRP) Linked Document 2: Sector Assessment (Summary): Agriculture, Natural Resources and 
Rural Development. 
 
C. Project Rationale 
 
8. The project rationale is presented in the RRP. 
 
D. Identification of Project Alternatives 
 
9. During project preparation, detailed hydrological and engineering studies were carried 
out for the Ciujung core subproject. The Ciujung river is equipped with flood protection from the 
Pamayaran weir to the estuary, except along a river stretch of 11 km. The proposed Ciujung 
subproject is located along this 11 km river reach. A two- dimensional hydrodynamic model was 
developed and calibrated based on existing flood records, flood marks and other field 
observations. During flood events, water flows through this stretch of the river and, according to 
field observations, floods a large agricultural and settlement area. The only technically feasible 
option to prevent those floods is to provide protection along this 11 km stretch. The design of 
the proposed protection has been hydraulically optimized by considering spill way and retention 
basin to absorb extra flows.  
 
E. Economic Analysis Approach and Methodology 

 
1. General 

 
10. The economic analysis assesses the economic viability of the core subproject proposed 
for initial implementation. It provides an estimate of the economic internal rate of return (EIRR), 
which is subjected to sensitivity analysis to assess the impact of adverse changes in key 
subproject variables. Switching values (SVs) are calculated to estimate the percentage by which 
a variable would need to change before the EIRR fell to the cut-off rate of 12%, assumed to be 
the economic opportunity cost of capital (EOCC). The economic analysis uses the domestic 
price numeraire in which (i) domestic financial prices of local currency cost and benefit items are 
assumed to reflect their economic values, and (ii) financial prices of foreign currency cost and 
benefit items are converted to economic values by the application of the shadow exchange rate 
factor (SERF).1 Other key features of the economic analysis methodology include:  
 

(i) EIRRs have been estimated on the basis of a 30-year economic net cash flow. No 
residual value at the end of the cash flow period has been estimated for any project 
investments. 

 

                                                
1
 The SERF is the inverse of the standard conversion factor. 
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(ii) A standard conversion factor (SCF) of 1.00 has been calculated on the basis of 2013 
trade statistics. Export and import values and import duties and export taxes used in 
the calculation have been derived from Statistics Indonesia data.2 An SCF of 1.00 
equates to an SERF of 1.00. 

 
(iii) The rate of exchange used is based on $1 equal to Indonesian Rupiah (Rp) 13,104 

which was the rate prevailing at the time of the analysis at the end of April 2016. 
 
(iv) Project cost estimates are based on field investigations and have been updated in 

April 2016. Benefits are based on asset values estimated in 2014 updated to 2016 
values.3 Cost and benefit values have been held constant over the life of the 
subproject. Where price escalation of individual items over the life of a subproject is 
expected to vary from the general level of price escalation in international markets 
(for foreign currency items) or domestic markets (for local currency items), specific 
escalation factors for such items have been applied. 

 
(v) The price of rice, the main internationally traded commodity included in the analysis 

of benefits from protection of agricultural areas, has been estimated according to its 
import parity price based on border equivalent values. In this context, the 
international reference price of rice has been derived from World Bank commodity 
price forecasts.4  

 
(vi) Subproject investment and operation and maintenance (O&M) costs have been 

converted to economic values by the removal of tax component of costs in financial 
prices since they represent transfer payments with no economic cost. In the 
estimation of all subproject costs, the prevailing rate of value added tax (VAT) in 
Indonesia of 10% has been used. 

 
2. Benefit Estimates 

 
11. Benefits are expected to derive from multiple sources related to the type and scale of 
work undertaken. Benefits are both direct and indirect, though not all have been quantified. 
Direct, quantified benefits include the prevention of future flooding of land and the protection of 
(a) assets (infrastructure, public and private buildings, etc.) located on such land, and (b) 
productive activity (agriculture, commerce, etc.) that is currently undertaken on such land. 
Indirect, unquantified benefits include the incremental value of commercial activity that is 
expected to take place once protection measures are in place, and incremental agricultural 
value that is expected to derive from (a) a shift in cropping pattern and intensity from the current 
(without project) situation to the future (with project) situation as farmers diversify into more high 
value crops and/or undertake more intensive cultivation as a result of reduced flood risk 
afforded by flood protection measures, and (b) incremental agricultural value resulting from the 
re-introduction of agricultural activity on abandoned land reclaimed once flood protection has 
been implemented.  
 
 
 

                                                
2
  Statistics Indonesia (Badan Pusat Statistik http://www.bps.go.id/), Indonesia’s central bureau of statistics. Specific 

sources for individual items of data are referenced in the SCF calculation table in Appendix 1. 
3
  http://www.adb.org/countries/indonesia/economy. 

4
  World Bank. 2014. Commodity Price Forecast Update. Released January 30, 2014. 
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a. Flood Protection 
 

12. Flood protection benefits are generally estimated on the basis of the number and value 
of the main assets located within the area of influence of a subproject to be protected from 
future flooding, and the probability of damage under various flood scenarios. Based on the level 
of damage (total or partial) inflicted on assets by a sample of floods a weighted level of damage 
for floods of various sizes (return period) can be estimated. Combining this with the probability 
of the return period of each flood, a flood damage probability factor can be calculated showing 
the probability of damage on an annualized basis. The factor is then applied to the current value 
of assets in the area to derive an annual value of the benefit of protecting those assets. 
However, historic data on flood damage in the subproject area are sparse. They provide only 
the number of subproject assets damaged, without a detailed categorization (for instance by 
building type/use, or crop on agricultural land). They do not provide the return period of the 
floods for which damage data are provided, making it impossible to derive a damage probability 
factor. There is also considerable variation in official flood damage estimates from different 
government departments, calling into question the validity of those estimates. 
 
13. The approach adopted has therefore been to estimate benefits on the basis of flood 
modelling both without and with protection under the project. This provides an estimate of the 
area in hectares (ha) by the depth of flooding in meters (m) for five flood return periods (5, 10, 
25, 50 and 100 years, Q5 to Q100) for a range of land-use categories, including settlement, 
crop agriculture, plantations, etc. It also estimates the duration of flooding in terms of the 
number of days of inundation. The area under each land-use category is estimated on the basis 
of geographic information system (GIS) data. For settlements, GIS data has been overlaid with 
village maps to estimate the number of buildings according to three types: public, private 
permanent and private semi-permanent.5 For each depth of flooding the number of buildings 
affected and the level of damage incurred have been estimated. The estimate of the level of 
damage is based on depth generated through the two-dimensional hydrodynamic model which 
integrates a digital elevation model, cross sections and computed hydrograph for each return 
period. The model has been calibrated with historical flood extent records, benchmarked in the 
field, and validated by the river basin organization. For crops, as well as the depth of flooding, 
the duration is also considered.  
 
14. With the exception of settlement areas (buildings), the valuation of assets in areas to be 
protected from flooding is based on an estimated average value per ha. For areas under crops, 
fish ponds, etc. asset values are based on production foregone as a result of flooding, which is 
estimated from expected production and prevailing output prices. The exact timing, depth and 
duration of flooding have a significant impact on the value of production foregone. If flooding 
occurs at an early stage of the season, farmers may have the opportunity to replant crops or 
restock fish ponds and the loss incurred will amount to inputs and labor already invested since 
there may be no loss of output. From available data, it is not possible to account for such a 
possibility in the analysis. Benefits are, therefore, based on the total value of production 
foregone. Any potential adverse impact on yield or the value of output is taken account of in the 
sensitivity analysis. 
 
15. For buildings the valuation of damage prevented is based upon the estimated number of 
buildings and the value of each type of building. Building values are generated for each depth 
category (0.0 – 0.3 m, 0.3 – 1.0 m, 1.0 – 2.0 m, 2.0 m – 5.0 m, and > 5.0 m) using damage 

                                                
5
 The village maps are based on the latest (2011) nationwide census undertaken by Badan Pusat Statistik, 

Indonesia’s central bureau of statistics (http://www.bps.go.id/) (Potensi Desa – PODES). 
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curves. The damage curves are based on official standard unit prices from the Serang district 
and information from the inventory of losses and socio-economic survey (IOL/SES)6 survey 
conducted in the resettlement corridor of impact. Settlement areas also contain a variety of 
other assets including roads, utilities and other infrastructure, the number and value of which 
varies by location. In the absence of a detailed inventory, valuation and historical flood damage 
assessment of such assets, they have not been included in the analysis. As a result, the 
valuation of settlement areas underestimates the actual value of flood protection benefits 
resulting in a more conservative EIRR, especially for areas where these assets constitute a 
significant proportion of total settlement area assets. Damage to buildings may occur following 
project intervention, which is based on protection against a 1 in 25 year (Q25) flood. As such, 
the benefit stream for buildings is based on the net value of damage prevented which is the 
value of damage without flood protection less the value of damage following flood protection. 
 

b. Commercial Activity 
 
16. Associated with flood damage to agriculture, buildings and infrastructure is disruption to 
commercial and social activity. Except in the case of extreme floods or extended periods of 
inundation, such disruption tends to be short-lived, especially as commercial activity in particular 
takes place in less flood-prone areas (FPAs). This, and the lack of adequate data on 
commercial activity and the impact of flooding on it in subproject areas make it extremely 
difficult to estimate benefits of preventing disruption to commercial activity. No attempt has, 
therefore, been made to include it in project benefit estimates. In addition, indirect benefits are 
expected to derive as a result of the increase in economic activity related to flood protection 
benefits. These include an increase in on- and off-farm agribusiness activity in the marketing of 
agricultural inputs and outputs, including input supply, post-harvest handling, storage, 
processing, etc. This may include an increase in non-crop agriculture such as livestock and 
fisheries. There is expected to be a general increase in investment and commercial activity 
within subproject area of influence especially as improved protection resulting from project 
interventions is likely to lead to increasing business confidence. Given the difficulty in accurately 
assessing how such indirect benefits will develop, they have not been included in the analysis. 
The omission of the benefits of protecting ongoing commercial activity and the development of 
incremental economic activity therefore underestimates subproject benefits and viability. 
 

c. Non-structural Interventions 
 
17. The project includes several non-structural interventions (enhanced planning for flood 
risk management, improved land management and upgraded flood infrastructure, and enhanced 
capacity for community-based flood risk management) and associated policy, coordination and 
project management that will have a significant impact on river basin management policy, 
planning, institutional framework and practice. The benefits of these initiatives will lead to a 
more holistic and effective approach to water and land management at the basin level and 
below. Key success factors in non-structural interventions include (i) good programming, 
implementation and knowledge management, (ii) effective long-term engagement with local 
communities and effective social inclusion, especially in relation to gender, (iii) ownership and 
leadership amongst local communities and key stakeholders, (iv) cooperation and trust between 
institutions responsible for disaster risk management, and (v) effective capacity-building to 
achieve strong disaster risk management capability. The focus on community involvement is 
critical as there is significant, generally untapped potential to learn from communities’ informal 

                                                
6
 TA 7364-INO: Flood Management in Selected River Basins Project (Phase II). 2013. Inventory of Losses (IOL) and 

Social Economic Survey (SES). 
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disaster risk management based on local knowledge and experience of risks, vulnerabilities, 
previous flood events, and coping strategies. 
 
18. The viability of non-structural interventions is difficult to quantify as they involve benefits 
and costs with nonmarket values that cannot be readily monetized, for instance key benefits 
such as promoting a feeling of security or preservation of life, and costs such as emotional 
burden of changing lifestyles or moving out of disaster-prone areas. In particular, community-
based flood risk management (CBFRM) measures tend to be low-cost activities with high levels 
of benefit. Complementary non-structural measures can also significantly enhance the viability 
of structural interventions. It is also clear that non-structural interventions need to reflect 
individual hazard characteristics and local mitigation priorities and are, therefore, not necessarily 
transferable. The project will support this approach by (i) addressing the current dearth of flood-
related data through improving flood management knowledge that will provide the necessary 
information on local flood risks, and (ii) engaging local stakeholders through CBFRM that will 
inform the prioritization of flood mitigation measures. The latter is critical not only for risk 
management but also for disaster reduction since many cost-effective disaster risk reduction 
measures require affected people to act for themselves, such as by obeying early warning 
advice. 
 
19. The resulting reduction in erosion will lower sedimentation in rivers and ensure increased 
longevity and reduced operation and maintenance costs of water infrastructure. In addition, 
increased water availability and cleaner and healthier rivers and catchments will bring higher 
productivity for agriculture and industry; provide greatly improved water supply and sanitation in 
urban, peri-urban, and rural areas, and improve the quality of life for river basin populations. 
This multisectoral approach to river basin management is potentially a model for river basins 
elsewhere in Indonesia and provides an example for other countries in the region. 
 

d. Phasing of Benefits 
 
20. All benefits are phased over the life of a subproject in accordance with the program of 
investment. In general, construction of subproject interventions is expected to take place over 
two years, with resulting benefits beginning to accrue in the third year. Although some benefits 
will accrue during the construction period, these are considered to be limited in nature. It is 
assumed, therefore, that benefits will not accrue until construction of the intervention in question 
is completed.  
 

3. Cost Estimates 
 
21. Construction and future maintenance costs of subproject works have been estimated on 
the basis of physical quantities of civil works, structures, etc. and the application of standard unit 
rates used by the Ministry of Public Works and Housing.7 Annual O&M costs have been 
assumed at the rate of 2% of initial construction cost, with maintenance commencing in the year 
following completion of construction. The rate of 2% is considered high but is used to take 
account of unforeseen larger-scale repairs that may become necessary during the life of the 
subproject. 
 
22. Subproject costs also include the costs of land acquisition and resettlement (LAR) for 
people who will be resettled to allow subproject interventions to be implemented. Payments for 
LAR represent an economic cost of the project, since there is an opportunity cost associated 

                                                
7
 In accordance with a Government of Indonesia request, cost estimates do not include physical contingencies. 
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with using such funds. While it may be argued that these funds represent a transfer payment 
(from government to affected households) and that the funds may well be invested in 
developing new residences or businesses, thereby generating economic activity, the extent of 
such new/replacement economic activity cannot be assessed. The economic analysis includes 
the full LAR cost and may therefore be regarded as conservative. 
 
23. In addition to the specific costs related to the implementation of subproject works, there 
are a variety of project costs related to an improved knowledge base for flood management, 
enhanced community-based flood risk management, capacity building, consulting services, 
project management, etc. that will be incurred to ensure the effective implementation and 
sustainability of subproject investments. These project overhead costs cannot, in general, be 
assigned to a specific subproject so have been allocated on a pro-rata basis. Annual economic 
project overhead costs are estimated by deducting all annual economic subproject civil works 
and LAR costs and price contingencies from annual economic total project costs.8 
 
F. Ciujung Core Subproject 
 

1. Subproject Description 
 
24. The Ciujung River rises in the uplands of Lebak District and runs to the sea over an 
extensive lowland area of Serang District where much of the river’s flooding takes place. Over 
recent years, flooding has increased as the condition of existing structures has deteriorated. 
Flooding is also caused by localized drainage issues, such as that related to the Jakarta-Merak 
toll road which crosses the river. The Ciujung subproject is intended to improve flood 
management, in particular where the river flows through urban areas where there is a history of 
damaging floods. The subproject comprises the construction of 11 km of embankments 
downstream of the Pamarayan weir to just north of the Jakarta-Merak toll road where there are 
currently no embankments or where they are badly deteriorated. The dykes will be 
complemented by a spillway and retention basins. The new embankments are designed to 
control floods with a 25 year return period. These structural measures will subsequently be 
complemented by non-structural interventions to rehabilitate upper watershed areas by 
promoting participatory soil and forest conservation and land management. Over time this will 
result in lower discharges, reduced erosion, lower sedimentation in the flood plain, and 
increased dry season flows. 
 
2. Benefit Estimates 
 

a. Settlements (Buildings) 
 
25. The population of the subdistricts covering the FPA in which the Ciujung subproject is 
located is estimated at 604,894.9 Of this, 402,062 (66%) are located in subdistricts inside the 
area of influence of the proposed subproject interventions. The flood prone area is effectively 
bisected by the main Jakarta-Merak toll road, which crosses the Ciujung River. The core 
Ciujung subproject works will be located upstream (south) of the road. Areas downstream of the 
road will remain subject to flooding for event exceeding 5 year return period until follow-on (non-
core) subprojects are implemented.10 Within the subdistricts located south of the road, the 

                                                
8
 Contingencies are deducted because the economic analysis is conducted on a constant price basis. 

9
 Statistics Indonesia, 2010 census data. 

10
 From downstream of the core sub project area to the Ciujung estuary, existing dykes are designed to 
contain 5 year return period flood.  
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population that lies directly in the FPA is estimated at 219,340 for a 25 year return period.11 The 
IOL/SES survey for the Ciujung subproject area (covering 10 villages, 989 households and 
4,181 persons) indicates an average household size in the area of 4.2. Based on the GIS 
computation, the number of households, including public buildings within the subproject area is 
approximately 22,186 for a 25 year return period. 
 
26. The estimate of the number and value of the three building types used in the analysis 
within the subproject area for a 25 year return period is in Table 1. 

 

Table 1: Number and Value of Buildings in Ciujung Subproject Area for a 25 Year Return 
Period 

Building Number
a
 

Value per Unit
b
 

($) 
Total Value 
($ million) 

Public 222 17.761 3.94 
Permanent 20,855 7,443 155.23 
Semi-permanent 1,109 2,799 3.10 
Total 22,186  162.28 

 a
 The number of houses in the area impacted by a 1 in 25 (Q25) flood. 

 b
 Includes the value of associated assets such as fixtures and fittings, furniture, electronics, livestock, etc. 

 Source: Asian Development Bank estimates. 

 
27. The net number of buildings protected and the net value of damage prevented as a 
result of the subproject protection measures is presented in Table 2. 
 

                                                
11

 TA 7364-INO. Flood Management in Selected River Basins, Phase 2. 2013. Volume 5. Watershed Management. 
Estimate for villages in Serang District in Table Appendix B-1. 
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Table 2: Net Number of Buildings Affected and Value of Damage Prevented by Building Type, Flood Return Period and 
Flood Depth 

($) 
 

 

 
 
 

 

 

Average Flood

Damage Probability

Building Type No ($) No ($) No ($) No ($) No ($) ($) (%)

Public

5-year (Q5) 161 0 35 6,064 60 78,448 25 88,679 5 37,119 210,311 20

10-year (Q10) 96 0 45 7,851 68 87,629 27 95,825 7 53,474 244,779 10

25-year (Q25) 83 0 12 2,141 91 118,022 51 180,985 7 54,615 355,764 4

50-year (Q50) 161 0 22 3,945 113 146,274 78 276,142 11 82,690 509,051 2

100-year (Q100) 100 0 38 6,687 155 200,917 68 240,905 15 110,850 559,359 1

Weighted Damage Prevented - Annualized ($) 96,545           

Permanent

5-year (Q5) 15,174 0 3,250 541,876 5,687 5,294,643 2,350 4,678,241 470 1,662,969 12,177,729 20

10-year (Q10) 9,053 0 4,208 701,545 6,352 5,914,287 2,539 5,055,214 677 2,395,662 14,066,707 10

25-year (Q25) 7,826 0 1,148 191,343 8,555 7,965,620 4,796 9,547,809 692 2,446,770 20,151,542 4

50-year (Q50) 15,161 0 2,114 352,509 10,603 9,872,415 7,318 14,567,741 1,047 3,704,575 28,497,240 2

100-year (Q100) 9,437 0 3,584 597,546 14,564 13,560,391 6,384 12,708,856 1,404 4,966,124 31,832,915 1

Weighted Damage Prevented - Annualized ($) 5,536,552       

Semi-permanent

5-year (Q5) 807 0 173 21,043 302 186,088 125 148,514 25 46,328 401,972 20

10-year (Q10) 482 0 224 27,243 338 207,866 135 160,481 36 66,740 462,330 10

25-year (Q25) 416 0 61 7,430 455 279,963 255 303,101 37 68,164 658,658 4

50-year (Q50) 806 0 112 13,689 564 346,980 389 462,462 56 103,204 926,335 2

100-year (Q100) 502 0 191 23,204 775 476,599 340 403,450 75 138,349 1,041,603 1

Weighted Damage Prevented - Annualized ($) 181,916          

Flood Depth

0m 0-0.6m 0.6-1.6m 1.6-2.6m 2.6-4.6m
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a. Crop Agriculture 
 
28. According to the flood modelling analysis, an area of 4,133 ha of crop land would be 
affected by a Q25 flood and which would be protected by the proposed subproject intervention. 
Data for Serang District, in which the subproject is located, indicates that rice is the dominant 
crop in the area. In 2012, rice cultivation covered around 54,000 ha, while the other key crops 
cassava and maize covered 789 ha and 465 ha respectively. Rice therefore accounted for 
97.7% of the total area under the main crops cultivated.12 In the absence of cropping pattern 
data for the subproject specifically, the district-wide cropping pattern has been assumed to 
apply to the subproject area. Since rice is so dominant in the cropping pattern, and the 
proportion of cultivable area under rice is likely to be even higher during the wet season when 
flood risk is at its greatest, the valuation of crop agriculture is based only upon the cultivation of 
rice across the entire 4,133 ha estimated to be within the subproject FPA. Over the period 2011 
to 2013 rice yields in Banten Province have increased steadily from 4.91 tons per ha, to 5.29 
tons per ha (Statistics Indonesia, footnote 12). For the purposes of the subproject analysis a 
figure of 5.0 tons per ha has been assumed.13 This indicates that the total production of rice in 
the subproject area is around 20,700 tons per year. To estimate the economic benefit of 
protecting this area of rice, the estimated production foregone has been valued by the 
application of the economic import parity price of rice of Rp3.649 million per ton (Table 3). 
Although Indonesia has at times briefly achieved self-sufficiency in rice production, it has in 
recent years been a net rice importer.14 Using this price, the value of subproject area rice 
production is estimated at Rp75.411 billion ($5.755 million) per year. Applying the damage 
probability factor of 0.1858 (Table 4) results in an annual benefit from flood protection of 
agriculture of Rp14,015 million ($1.069 million). The estimate is summarized is Table 5. 
 
29. This provides an estimate of the value of rice output that would be protected on the 
assumption that flooding completely destroyed the crop. However, flood damage to paddy 
production is highly dependent on flood duration. For example, early to mid-season flooding 
duration of up to five days with the entire rice plant submerged (i.e. over 1 meter in depth) often 
leads to minimal yield loss, and early season destruction can be compensated through re-
transplanting.15 Shorter duration and less damaging events are usually more frequent than 
longer events. Moreover, certain flood-tolerant varieties of rice can withstand extended periods 
of inundation.16 The flood modelling for the Ciujung subproject indicates a maximum inundation 
period of five days. This suggests that, although not all farmers in the area will cultivate flood-
tolerant varieties, given their availability and cost, the damage to rice crops may not be 
significant and well below the total value of production in the subproject area. For this reason, 
and given the lack of information on varieties grown, the value of protection of rice production 
has been excluded from the subproject benefit stream. This will, to the extent that any damage 
to rice crops occurs, underestimate the subproject EIRR. 

                                                
12

 Statistics Indonesia, Indonesia. Serang District in Figures, 2012. The dominance of rice in the cropping pattern is 
confirmed by figures for Banten Province as a whole, where it accounts for 93% of the area under crops 
http://bps.go.id/tnmn_pgn.php?kat=3&id_subyek=53&notab=0.  

13
 This figure is consistent with estimates of wet season yield quoted during discussions with farmers and Ministry of 
Agriculture staff in the subproject area in March 2014. 

14
  Refer, for instance, to FAOSTAT data of the United Nations Food and Agriculture Organization, Rome. 

15
 Refer, for instance, to http://www.nature.com/srep/2013/131122/srep03315/fig_tab/srep03315_F1.html. 

16
 Abdelbagi M. Ismaila, Uma S. Singh, Sudhanshu Singh, Manzoor H. Dar, David J. Mackilla. 2013. The contribution 

of submergence-tolerant (Sub1) rice varieties to food security in flood-prone rainfed lowland areas in Asia. Field 
Crops Research Journal, No 152, October 2013. 
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Table 3: Import Parity Price of Rice 
 

 
 
 

Item % Unit Price

FOB, port of origin a $/ton 425.00               

Plus: Freight & insurance to Indonesia border $/ton 19.67                 

CIF, Indonesia border $/ton 444.67               

Adjusted border price (adjusted by SERF) $/ton 444.10               

Border price, Indonesia border Rp/ton 5,819,456.75      

Less: Quality adjustment for local product (10%) 10.0    Rp/ton (581,945.67)        

Border price, Indonesia border, local equivalent Rp/ton 5,237,511.07      

Plus: Handling charges and storage costs at border, Indonesia border (5%) 5.0      Rp/ton 261,875.55         

Plus: Transport, loading, unloading and insurance costs to mill (10%) 10.0    Rp/ton 523,751.11         

Equivalent price of local product ex-mill (processed) Rp/ton 6,023,137.73      

Less: Processing cost (5%) 5.0      Rp/ton (301,156.89)        

Extraction rate (65%) 65.0    

Equivalent price of local product delivered to mill Rp/ton 3,719,287.55      

Less: Farm to market transport and handling b Rp/ton (32,854.61)          

Less: Storage, losses and drying costs (1%) 1.0      Rp/ton (37,192.88)          

Plus: Value of byproduct (5%) 5.0      Rp/ton 182,462.00         

Import parity farm gate price Rp/ton 3,649,240.07      

Notes:

a. Rice (Thailand), 5% broken, white rice, f.o.b. Bangkok. Source:  World Bank. January 2014. Commodity Price Data (Pink Sheet) .

b.  Average distance of 100 km at Rp 328.55/ton/km.

Source: ADB estimates
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Table 4: Project Area (ha) and Flood Depth (m) Affected by Flood Return Period (year) for Crops and Fish Ponds 
 

 
 
 
 

Table 5: Estimation of Ciujung Subproject Area Crop Value 
 

Item   Paddy  

Economic Farm-gate Price (Rp per ton) 3,649,240 

Crop Yield (tons per ha) 5.00 

Total Economic Benefit (Rp million per ha) 18.246 

 Proportion of Cropping Pattern (%) 100 

Area Cultivated (ha) 4,133 

Total Value (Rp million) 75,411.546 

  

Damage Probability Factor 0.1858 

  

Annualized Crop Value (Rp million per year) 14,015 
Source: ADB estimates. 
Figures may not sum due to rounding. 
 
  

Weighted

Total Average Flood

Area Damage Probability

(ha) (%) (%)

Crops (ha) % (ha) % (ha) % (ha) % (ha) %

Flood Event 50 100 100 100 100

5-year (Q5) 1,263.67 883.97 439.71 176.83 48.14 2,812.33 77.53 20.00

10-year (Q10) 1,681.49 930.55 464.04 200.30 46.22 3,322.60 74.70 10.00

25-year (Q25) 2,264.04 1,125.62 481.96 214.51 46.69 4,132.82 72.61 4.00

50-year (Q50) 2,741.81 1,195.14 496.55 222.22 48.32 4,704.04 70.86 2.00

100-year (Q100) 1,651.09 1,526.39 1,007.09 592.95 128.52 4,906.03 83.17 1.00

Weighted Damage Probability - Annualised 0.1858           

Fish Ponds (ha) % (ha) % (ha) % (ha) % (ha) %

Flood Event 25 100 100 100 100

5-year (Q5) 120.14 120.14 213.19 30.75 5.12 489.35 81.59 20.00

10-year (Q10) 119.02 439.81 0.00 29.28 5.12 593.24 84.95 10.00

25-year (Q25) 240.28 316.70 213.19 30.75 5.12 806.05 77.64 4.00

50-year (Q50) 289.88 318.70 217.19 36.75 5.12 867.65 74.94 2.00

100-year (Q100) 80.20 240.28 316.70 239.67 9.40 886.26 93.21 1.00

Weighted Damage Probability - Annualised 0.1992           

0.0 - 0.3 m 0.3 - 1.0 m 1.0 - 2.0 m 2.0 - 5.0 m > 5.0 m

0.0 - 0.3 m 0.3 - 1.0 m 1.0 - 2.0 m 2.0 - 5.0 m > 5.0 m
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b. Fish Ponds 
 
30.  An area of 806 ha is estimated to be in use for fish production within the subproject FPA. 
It is unclear, however, what proportion of this area is used for pond fisheries and what 
proportion is based on cage fisheries. There is a significant difference in the value per ha of 
pond and cage fishery, at $3,104 and $1,568 respectively.17 For the purposes of the analysis an 
average value of $2,336 per ha has been used, equivalent to Rp30.134 million per ha. As fish 
production and consumption in Indonesia are high by global standards and as most aquaculture 
fisheries is in the hands of small-scale producers, the domestic market for fish is considered to 
be highly competitive, suggesting that financial fish prices closely reflect the economic value of 
fish. For the 806 ha in the FPA, the value per ha of Rp30.611 million per ha equates to a total 
value of Rp24.672 billion and an annualized value, after applying the damage probability factor 
of 0.1992 (Table 6) of Rp4.915 billion ($0.375 million). 
 
31. According to the World Fish Center analysis pond sizes range from 0.1 to 2.43 ha, 
indicating the number of ponds in the FPA to be in the range 330 to 8,060. The analysis also 
stated that households engaged in fish production are mostly poor, with income in 2015 terms in 
the region of $500 per year. Although protecting fish ponds from flood damage provides a 
significantly lower benefit than protecting residential property, it may have a proportionately 
greater impact upon poor households. 
 

c. Other Direct Benefits 
 
32. The flood modelling indicates that other land-use categories that would be affected by 
the Q25 flood, i.e. plantations (34 ha), grass land (32 ha), and scrub/bush land (63 ha) 
constitute only a small proportion of the total area that would be inundated in a Q25 flood, 
accounting for between 0.6% and 1.2% of the total area. The type, age structure and 
productivity of plantations in the FPA have not been surveyed, so it is difficult to assign a value 
per ha. Grass land and scrub/bush land are less prone to damage from flooding unless it 
comprises high-velocity flash floods or floods with prolonged periods of inundation. It is also 
difficult to assign a value to these land-use categories. In the case of grass land, on the 
assumption that this represents pasture, the value can be assumed to be captured in the 
assessment of household livestock value. Scrub/bush land has a value in respect of being a 
source for building material for temporary, low-cost housing. Assigning a value to this is 
extremely difficult. Given the very low proportion of the FPA made up by plantations, grass and 
scrub/bush land and the difficulty of valuing them, they have not been included in the economic 
analysis, which will marginally underestimate the actual viability of the subproject investment. 
 

d. Other Potential Impacts 
 
33. The 11 km of embankments to be constructed under the Ciujung subproject will run from 
the Pamarayan Weir to just south of the Jakarta-Merak toll road. During flood events less than 
Q25, for which the embankments are designed, there will be increased flow through the river 
channel. This has the potential to adversely affect areas downstream of the embankments by 
increasing flooding above the level that would occur if the embankments were not in place for 

                                                
17

 World Fish Center. 2008. Strategies and Options for Increasing and Sustaining Fisheries and Aquaculture 
Production to Benefit Poorer Households in Asia. Penang. The analysis for Indonesia as a whole estimated 2008 
values per ha of $2,027 per ha for pond fishery and $1,024 per ha for cage fishery. These have been updated to 
2015 values by applying the implicit GDP deflator from up to 2013 (ADB. 2014. Key Indicators for Asia and the 
Pacific 2014. Manila), and ADB estimates of Indonesian inflation for 2015 
(http://www.adb.org/countries/indonesia/economy). 
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event more than Q5. This negative externality has already taken into consideration in the 
modelling. The core subproject already includes the construction of spill ways and retention 
basin to absorb any extra flow and to prevent additional spillage downstream. 
 
34. The Jakarta-Merak toll road is a major item of infrastructure located within the Ciujung 
FPA. The road is subject to flooding almost annually, though for limited periods. Nonetheless, it 
has been necessary for the road to be closed for 1 to 2 days resulting in significant traffic 
disruption as the road is a major transport artery from Jakarta to Sumatra through Merak port. 
Closure of the road in January 2013 was estimated to cost the road operator Rp1.6 billion 
($0.13 million) per day in lost revenue.18 The cost to road users of disruption and delays has not 
been estimated but it is considered to be significant. The Ciujung subproject intervention is 
considered to be neutral with respect to the road and will not increase the incidence of flooding 
or disruption of traffic on the road. Furthermore, flooding in these areas will be mitigated when 
future subprojects are implemented in the next 2 to 3 years under the project. This includes the 
strengthening of embankments to protect against Q25 floods downstream of the core subproject 
embankments. 
 
35. The constriction of the river within the proposed embankments will lead to an increased 
flow of sediment that will be transported further downstream. This may increase the need for 
dredging at the mouth of the river beyond the level that is already planned. The extent of such 
additional dredging cannot be estimated at this time and no account has been taken of the 
potential increase in costs that may be incurred as a result. Increased dredging costs will to 
some degree be mitigated in long-term by improved watershed management proposed under 
the project that will reduce the level of soil erosion and run-off in the river catchment. The flow of 
sediment downstream will also result in lower deposits of sediment on agricultural land in the 
areas currently flooded. The impact of this on soil fertility and crop yields and, therefore, 
potential adverse consequences of flood protection on economic benefits and farm household 
incomes cannot be quantified at present. Such an impact has not therefore been included in the 
economic analysis.19 
 
36. Flood protection will reduce local communities’ vulnerability and increase confidence 
prompting an increase in investment. In agriculture farmers are likely to adopt more intensive 
cultivation practices using improved varieties and more effective application of inputs leading to 
increased output. This will encourage investment in agribusiness engaged in input supply and 
output processing and marketing. Increased incomes of farm households, which are 
predominant in the FPA, will also lead to investment in other business opportunities and in the 
provision of related services. Economic and social infrastructure investments are also likely to 
follow. Flood protection may also lead to increased urbanization and the conversion of 
agricultural land to residential and commercial use. The resulting increase in land values will 
enhance the long-term benefits of flood protection though may have implications in terms of 
reduced agricultural output and food security and incomes of local communities. In addition, 
increased urbanization may have negative impacts including watershed degradation due to 
increased waste load emission and deteriorating water quality, reduced infiltration to ground 
water, and increased subsidence, etc.20 Non-structural project interventions will, to varying 
degrees, mitigate such impacts. 
 
                                                
18

 http://www.thejakartapost.com/news/2013/01/11/merak-toll-road-reopens-traffic-remains-congested.html 
19

 An analysis of the potential impact of changes in the annual sedimentation regime resulting from flood protection 
and catchment management on agricultural productivity should be considered during project implementation, both 
in the Ciujung subproject area and more widely throughout Indonesia. 

20
 ADB. 2011. TA 7189-INO Subcomponent B2 Strategic Spatial Planning. 
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3. Cost Estimates 
 
37. Ciujung subproject direct costs comprise civil works for structures (11 km embankments, 
bridges, gates and spillways) and LAR costs. Economic costs, estimated by deducting taxes 
from financial costs, amount to Rp258.296 billion ($19.711 million) for civil works and 
Rp142.833 billion ($10.900 million) for LAR.21 Civil works are expected to be completed over a 
three-year period, phased 25%, 40% and 35% in Years 1, 2 and 3 respectively. LAR costs are 
expected to be phased equally over Years 1 and 2. Annual O&M costs have been estimated at 
the rate of 2% for each category of civil works and are assumed to lag construction costs by one 
year, i.e. commencing in Year 2. Total O&M costs amount to Rp5.166 billion ($0.394 million) per 
year. 
 
38. A proportion of estimated annual project management costs during implementation has 
been allocated to the Ciujung subproject on the basis of the percentage of total project civil 
works costs that is accounted for by civil works on the Ciujung subproject. This amounts to 
27.9%, and equates to an annual cost of Rp1.318 billion ($0.101 million).  
 

4. Economic Analysis 
 

a. Summary of Benefits and EIRR 
 
39. The estimated total annual economic benefit of flood protection under the Ciujung 
subproject amounts to Rp81.12 billion ($6.19 million). Of this, the protection of buildings 
provides the major contribution, accounting for 93.9% of the total. The protection of fish ponds 
accounts for 6.1%. The EIRR of the subproject is estimated at 15.1%, higher than the assumed 
cut-off rate for economic viability of 12%. The EIRR of the subproject alone, without allocation of 
project management costs is 15.3%. The economic cash flow is in Table 6.  

                                                
21

 Financial costs include VAT, which is levied at the rate of 10% on pre-tax costs. LAR costs do not include VAT. 
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Table 6: Ciujung Subproject Economic Cash Flow (Rp billion) 
 

 
 

Source: Asian Development Bank estimates. 
 
 

 
 

Item 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2036 2046

Incremental Benefits

Land-use Category

Buildings

Public 0.000 0.000 0.000 1.265 1.265 1.265 1.265 1.265 1.265 1.265 1.265 1.265

Permanent 0.000 0.000 0.000 72.551 72.551 72.551 72.551 72.551 72.551 72.551 72.551 72.551

Semi-permanent 0.000 0.000 0.000 2.384 2.384 2.384 2.384 2.384 2.384 2.384 2.384 2.384

Subtotal 0.000 0.000 0.000 76.200 76.200 76.200 76.200 76.200 76.200 76.200 76.200 76.200

Crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Fish Ponds 0.000 0.000 0.000 4.915 4.915 4.915 4.915 4.915 4.915 4.915 4.915 4.915

Total 0.000 0.000 0.000 81.115 81.115 81.115 81.115 81.115 81.115 81.115 81.115 81.115

Costs

Civil Works

Construction Total

Embankments (11 km) 230.577 57.644 92.231 80.702 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Bridges 8.489 2.122 3.396 2.971 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Gates 11.390 2.847 4.556 3.986 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Spillways 7.840 1.960 3.136 2.744 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Subtotal 258.296 64.574 103.318 90.404 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

$ million 19.711

Operation and Maintenance Annual %

Embankments (11 km) 2.0 1.153 2.998 4.612 4.612 4.612 4.612 4.612 4.612 4.612 4.612 4.612

Bridges 2.0 0.042 0.110 0.170 0.170 0.170 0.170 0.170 0.170 0.170 0.170 0.170

Gates 2.0 0.057 0.148 0.228 0.228 0.228 0.228 0.228 0.228 0.228 0.228 0.228

Spillways 2.0 0.039 0.102 0.157 0.157 0.157 0.157 0.157 0.157 0.157 0.157 0.157

Subtotal 0.000 1.291 3.358 5.166 5.166 5.166 5.166 5.166 5.166 5.166 5.166 5.166

Other Subproject Costs Total

Land Acquisition 142.833 114.267 28.567

Subtotal 142.833 114.267 28.567 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

$ million 10.900

Allocation of Project Management Costs (%) Total

Total Project Management Cost 27.850 7.521 4.234 4.124 4.124 4.124 3.725

Share of Ciujung in Total Civil Works (%) 32.0

Project Management Cost Allocated to Ciujung 2.404 1.353 1.318 1.318 1.318 1.191

Subtotal 8.902 2.404 1.353 1.318 1.318 1.318 1.191 0.000 0.000 0.000 0.000 0.000 0.000

$ million 0.679

Total 181.245 134.530 95.079 6.484 6.484 6.357 5.166 5.166 5.166 5.166 5.166 5.166

Net Cash Flow before Project Management Costs (178.841) (133.177) (93.761) 75.949 75.949 75.949 75.949 75.949 75.949 75.949 75.949 75.949

Net Cash Flow after Project Management Costs (181.245) (134.530) (95.079) 74.631 74.631 74.759 75.949 75.949 75.949 75.949 75.949 75.949

EIRR before Project Management Costs (%) 15.3

EIRR after Project Management Costs (%) 15.1
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b. Sensitivity Analysis 
 
40. Sensitivity analysis indicates that the economic viability of the subproject is robust with 
respect to adverse movements in the value of key variables. A summary of the analysis is in 
Table 7.  
 

Table 7: Ciujung - Results of Economic and Sensitivity Analyses 
 

Item  EIRR (%) Variable SV 

  Base Case (30 year project life) 15.1 Benefits 

   Buildings  

Asset Values (20% Reduction)   Public 1,264 

 Buildings 12.2  Permanent 22 

 Crops n/a  Semi-permanent 671 

 Fish Ponds 14.9  Total (All Buildings) 21 

 Total (All Values) 12.0 Crops n/a 

   Fish Ponds 325 

Building Protection Only 14.2   

    Costs  

Delay in construction by 1 year 14.1  Construction 44 

   Operation and Maintenance 277 

  Other Subproject Costs 73 

 Total (Direct Subproject Costs) 25 

  Project Management Costs 1,424 
Source: ADB estimates. 
 

41. Switching values indicate that subproject viability is robust with respect to benefit and 
cost streams.  The SV for private permanent buildings is 22% and for all buildings the SV is 
21%.  This indicates that the value of all buildings could fall to 79% of the estimated value 
before the EIRR fell to the 12% cut-off rate. On the cost side, construction costs would have to 
rise by 44% before the EIRR fell to 12%. Such variations in benefit and cost estimates or a 
reduction in building values and increase in construction costs are not considered plausible. In 
addition to the estimation of SVs, a variety of scenarios have been considered in the sensitivity 
analysis: 
  

(i) A 20% reduction in the estimate of building values would reduce the EIRR to 12.2%, 
indicating that the subproject would be marginally economically non-viable. A 20% 
reduction in both building and fish pond values would reduce the EIRR to 12.0%. 
Such reductions are unlikely on the basis of value estimates used in the analysis. 

 
(ii) If there were no benefits from protection of fish ponds, the EIRR would be 14.2%. 

This indicates that the subproject would be viable if flooding did not in fact damage 
fish ponds to the extent assumed in the analysis. This results from the predominance 
of the protection of buildings in the benefit stream. 

 
(iii) A delay in construction of subproject structures has only a limited impact on 

subproject viability. Assuming that LAR costs are still incurred in the first two years 
but that construction does not start until the third year, with the same annual phasing, 
and benefits begin to accrue in the year after construction is completed only reduces 
the EIRR to 14.1%. 
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42. Overall, the sensitivity analysis suggests that the viability of Ciujung subproject is robust. 
Only a relatively large reduction in the estimated benefits accruing from the protection of 
buildings, which is the principle source of benefits, would adversely affect subproject viability.  
 
G. Distribution and Poverty Impact Analysis 
 
43. The expected impacts of the project on poverty as well as distribution of project effects 
among the main groups of the poor, non-poor and the government have been analyzed in a 
qualitative manner.22 The main objective of this distribution and poverty impact analysis is to 
inform decision makers of the potential impact of the project and to specify the types of 
parameters that should be monitored to quantify the impact of the project. Monitoring 
parameters include those needed to identify unexpected impacts and potential structural 
constraints that could hinder the access of certain groups such as the poor to project benefits. 
This analysis will help project management to weigh options to improve the opportunities for 
disadvantaged groups to access project benefits and mitigate undesirable negative project 
impacts and to monitor the results of such actions. 
 
44. Impact on stakeholders. Possible impacts of the project are expected to affect both 
poor and non-poor communities, and are summarized in Table 2, grouped according to the key 
areas of impact. Positive and negative impacts on provincial and local governments are also 
included.  
 
45. Impact on the poor. While official poverty is relatively low at 11.7% (2012), an 
additional 27% of the population lives just above the poverty line, and small shocks, most 
notably price increases and health issues can drive them back into poverty. For the Ciujung 
core subproject, most of the project beneficiaries are in rural areas, while for the subprojects 
proposed in the Ambon – Seram river basin territory (RBT), most of the project beneficiaries are 
in urban areas. The impact of the project on the poor can potentially be significant, even if the 
roject is not designed to be directly implementing poverty alleviation measures.  
 
46. Monitoring. Where relevant, the expected impacts summarized in Table 2 should be 
monitored using the indicators included in the project design and monitoring framework. This will 
reduce duplication in collecting baseline data and ensure that the type of data needed in the 
future to update the distribution and poverty impact analysis will be better integrated into the 
project performance monitoring system and project monitoring activities. The project monitoring 
system to be developed during the project implementation is intended to continuously inform the 
distribution and poverty impact analysis by capturing the expected and unexpected effects, both 
positive and negative, of the project. The monitoring data should be disaggregated by gender, 
when it is possible and adds value to understanding the project impacts or considering the need 
for gender-specific mitigation measures. Suggested monitoring indicators are included in Table 
8. 
 
 
 
 
 
 
 
 

                                                
22

 Given that this is a sector project, no project wide quantitative economic analysis had been carried out. 
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Table 8: Expected Project Impacts and Suggested Monitoring Indicators 
 
Areas of 
Impact 

Categories of Stakeholders 
 

Poor Non-Poor Provincial and Local Governments 
Short term Medium-long 

term 
Short term Medium-long 

term 
Short term Medium-long 

term 
Labor 
Market 

The project will 
generate 
employment 
opportunities  

The expected 
influx of new 
industries and 
commercial 
enterprises in the 
project area as 
part of the 
increased 
investment in the 
protected growth 
centers would 
contribute to 
increased 
employment 
opportunities, 
including for 
unskilled 
laborers  

No significant 
impact expected 

The expected 
influx of new 
industries and 
commercial 
enterprises in the 
project area as 
part of the 
increased 
investment in the 
protected growth 
centers would 
contribute to 
increased 
investment and 
employment 
opportunities  

No significant 
impact expected. 

Reduced 
uncertainty and 
instability 
because of 
improved flood 
protection would 
mean that the 
Governments 
can better plan 
the long term 
human resource 
and development 
strategies for 
enhanced 
economic 
growth. 
 

Product 
Markets 
(inputs 
and 
outputs) 

Disruption in 
normal product 
channels and 
markets caused 
by resettlement 
may result in 
higher prices of 
goods.  

More secured 
product markets 
and closer 
proximity to 
commercial 
enterprises and 
factories would 
reduce 
transaction costs 
and hence lower 
prices of inputs 
and outputs  

Increase in 
business 
opportunities for 
supplying 
building material 
and equipment 
during 
construction  

More secured 
product markets 
and closer 
proximity to 
commercial 
enterprises, 
would reduce 
transaction costs 
and hence lower 
prices of inputs 
and outputs  

No significant 
impact expected 

General local 
economic growth 
from increased 
flood protection, 
reduced 
uncertainty in 
product markets  
and reduced 
losses from 
floods  

Asset 
Markets 
(e.g. 
land) 

Acquisition of 
191.2 ha of 
farmland  for the 
Ciujung core 
subproject 

The land on 
which resettled 
households will 
be installed 
should in theory 
be more secure 
in terms of flood 
protection and 
hence more 
economically 
productive  

Acquisition of 
191.2 ha of 
farmland for the 
Ciujung core 
subproject 

Property owners 
will benefit from 
rising asset 
values. Land 
values in the 
project areas are 
expected to 
increase. In 
addition, the 
expected influx 
of new industries 
and commercial 
enterprises in the 
project area as 
part of the 
increased 
investment in the 
protected growth 
centers would 
also contribute to 
the increase of 
land prices. 

Local 
governments 
need to acquire 
land for 
construction of 
flood protection 
works, which 
could temporarily 
raise land 
values.  

Increase in land 
revenue and 
land or property 
assessments 
and taxes.  

Service 
Markets 

Increase of wage 
employment 
opportunities 
during 
construction 
could mean 
higher 
affordability and 
better access to 
services.  

Assume that 
increased flood 
protection will 
lead to more 
private and 
public 
investment in 
services and 
increase the 
number and 

No significant 
impact expected 
 

Assume that 
increased flood 
protection will 
lead to more 
private and 
public 
investment in 
services and 
increase the 
number and 

No significant 
impact expected 

Reduced 
expenditure for 
relief operations 
implies more 
budget available 
for investing in 
the provision of 
public services  
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Areas of 
Impact 

Categories of Stakeholders 
 

Poor Non-Poor Provincial and Local Governments 
Short term Medium-long 

term 
Short term Medium-long 

term 
Short term Medium-long 

term 
 choice of service 

providers.  
 
Increased 
opportunities for 
formal 
employment will 
increase the 
likelihood of 
securing access 
to basic services 
(eg health care)  
 
Improved flood 
management will 
decrease the 
vulnerability of 
residents  

choice of service 
providers.  
 
Improved flood 
management will 
decrease the 
vulnerability of 
residents  

Transfers Transfers 
expected in the 
form of 
resettlement 
compensation 
where relevant, 
in order to 
restore income 
and livelihoods  

No significant 
impact expected 

 No significant 
impact expected 

Local 
governments will 
have to 
reallocate 
budgets to co-
finance the flood 
control works, 
which may 
reduce other 
areas of public 
expenditure. 
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APPENDIX 1: SUPPORTING TABLE 
Table A1.1: Calculation of Standard Conversion Factor 

 

Item  Variable Value 
    

Imports ($ million) M 186,628.67 

Import duties ($ million) tm 2,713.02 

Import subsidies sm  

Duties: imports (%)  1.45 

    

Exports ($ million) X 182,551.79 

Export taxes ($ million) tx 3,185.13 

Export subsidies sx  

Taxes: exports (%)  1.74 

    
SCF   1.0013  

SERF (1/SCF)  0.9987 

Source: Statistics Indonesia 
Import and export (Rp values): http://www.bps.go.id/eng/exim-frame.php?kat=2 
Import duties and export taxes (Rp values): 
http://www.bps.go.id/eng/tab_sub/view.php?kat=2&tabel=1&daftar=1&id_subyek=13&notab=1 
Average exchange rate $ to Rp (at June 2013): 
http://www.bps.go.id/eng/tab_sub/view.php?kat=2&tabel=1&daftar=1&id_subyek=13&notab=15 
 

Note:    

SCF= (M + X) / [M * (1+tm-sm) + X * (1-tx+sx)]   

where:   

M = total imports   

tm = duties on imports   

sm = subsidies on imports   

X = total exports   

tx = taxes on exports   

sm = subsidies on exports   

 
 

  

 


