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PEI Nepal Brief

The Poverty-Environment Initiative (PEI) in Nepal will support poverty reduction and inclusive development by
integrating pro-poor climate and environmental concerns into development planning and economic decision-making.
The PEl is not designed as a stand-alone project as such, but rather it aims to provide a programmatic framework for
targeted support to national and local planning, budgetary and economic decision-making processes through ongoing
UNDP-supported programmes, in particular, Strengthening Planning and Monitoring Capacity of NPC (SPMC-NPC)
and the Local Governance and Community Development Programme (LGCDP). At the national level, the PEI will help
strengthen the NPC's capacity to integrate pro-poor climate and environment concerns in the national planning,
budgeting and monitoring processes. Similarly, at the local government level, it will provide technical support to the
Ministry of Local Development (MoLD), and select District Development Committees (DDCs) and Village Development
Committees (VDCs) to integrate pro-poor climate and environment priorities into local planning and budgeting
processes with a particular focus on rural infrastructure. The proposed timeframe for PEl in Nepal is 35 months from
February 2010 to December 2012. The PEI Programme Framework will complement the existing project documents
of the above two projects, which will include the stipulated PEl activities in their respective project annual work plans
(AWPs).
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EXECUTIVE SUMMARY

Roads are an important priority for local government bodies in Nepal. This is because, if
operational, they will open up a multitude of opportunities to enhance local livelihoods. His-
torically, rural communities have created local roads and other necessary infrastructure using
both voluntary and paid local labour. Since the early 1990s, when resources and authority
began to be channelled through local government bodies, the use of heavy equipment for road
construction such as bulldozers and excavators started to increase. Furthermore, the desire to
establish road connections quickly also resulted in the increased use of unsustainable road
construction approaches and methods. Unsustainable roads are those that have: (i) no drain-
age arrangements; (i) high gradient; (iii) no protection structures in critical places; (iv) no

biological protection; (v) no operation and maintenance arrangements or fund; etc.

The overall objective of this study is to inform policy-makers of the costs and benefits of
alternative road construction approaches, including social and environmental concerns, and
propose specific recommendations on sustainable rural road construction tailored to different
stakeholders—central government agencies, District Development Committees, Village De-
velopment Committees (VIDCs) and communities.

Two districts—Dolakha and Makwanpur in the Central Development Region—were selected
for field work because they have the simultaneous presence of both labour-based (LB) and
equipment-based (EB) technologies and processes for rural road construction in adequate
numbers. A total of six roads were selected (see table below), of which analysis of financial
and economic returns was done for five (Roads 1-5); vehicles were not yet plying Road 6.
Data were collected from local bodies, construction contractors, members of user committees
and general beneficiaries, using focused group discussions and individual interview tools. The

study also reviewed relevant documents and secondary data.

Rural roads selected for detailed study in Dolakha and Makwanpur districts

Road Total length (km) Length considered (km)

Dolakha

Road 1 Mude—Melung 44 21
Mude—Deurali 11.5 11.5
Deurali-Bhainse 14 14

Road 2 Bhirkot—-Chhaunde - 14

Road 3 Barabise-Bigu 63 15

Makwanpur

Road 4 Dandabas—Pakani 15 15

Road 5 Pakani Kharka—Baikuntha 13 13

Road 6 Sitalchowk—Jatiya Pokhari 6 25

Technology

Mixed
EB
LB
LB

EB

LB
EB

EB



2 EXECUTIVE SUMMARY

The direct quantified costs of selected roads are presented in the tables below.

Direct financial costs of selected roads in Dolakha district and share of labour cost

Mude—-Melung (Road 1) Bhirkot—Chhaunde (Road 2) Barabise-Bigu (Road 3)
Cost Share of Labour Cost Share of Labour Cost Share of Labour
(‘000 NRs / labour wages (‘000 NRs / labour wages (‘0O00NRs /  labour wages

km) (%) (‘000 NRs) km) (%) (‘000 NRs) km) (%) (‘000 NRs)
Survey and design 18.3 18 3.30 141 20 2.82 26.1 15 3.92
Social mobilization 80.4 65 52.28 80.4 80 64.34 15.7 80 12.53
Track opening 633.9 70 443.71 690.0 90 621.00 — — —
3-m widening 788.8 65 512.73 861.0 80 688.80 - - -
5-m widening 1,408.6 65 915.59 1,530.6 80 1,224.49 522.0 20 104.40
CD* structures 283.1 30 84.94 308.2 30 92.45 41.8 30 12.53
Bioengineering 39.7 50 19.84 79.4 50 39.68 23.8 50 11.90
Supervision 75.0 - - 125.0 - - 10.0 - -
Total direct cost 3,327.9 - 2,032.39 3,688.7 - 2,733.58 639.3 - 145.28
Routine maintenance 10.0 95 9.50 14.3 95 13.57 19.6 95 18.62
Periodic maintenance 53.6 65 34.82 28.6 95 27.14 142.9 20 28.57

Note: *CD = cross-drainage.

Direct financial costs of selected roads in Makwanpur district and share of labour cost

Dandabas—Pakani (Road 4) Pakani—-Baikuntha (Road 5)
Cost Share of Labour Cost Share of Labour
(‘000 NRs / labour wages (‘O00NRs / labour wages

km) (%) (‘000 NRs) km) (%) (‘000 NRs)
Survey and design 15.0 25 3.75 25.6 20 5.12
Social mobilization 74.0 80 59.20 30.7 80 24.59
Track opening 311.0 90 279.94 - - -
3-m widening 389.1 80 311.32 - - -
5-m widening 693.2 80 554.56 5123 10 51.23
CD* structures 139.3 25 34.84 41.0 20 8.20
Bioengineering 75.0 50 37.50 - 50 -
Supervision 125.0 - - 10 - -
Total direct cost 1,821.7 - 1,281.02 619.6 - 89.14
Routine maintenance 16.0 95 15.20 22.7 95 21.57
Periodic maintenance B8l5) 95 31.83 166.2 25 41.55

Note: *CD = cross-drainage.

Economic Analysis of Local Government
2011 Investment in Rural Roads in Nepal



EXECUTIVE SUMMARY

The indirect costs including the environmental costs are also estimated for each road, and are
considerably higher for EB roads than for LB roads. The sources of benefits include local
peoples” movement and migration, incremental income from agricultural products, savings in
food purchases, incremental income from business merchandise, income from labour during

construction, etc. There are also some unaccounted benefits.

While financial analysis of each road has been done using the market prices, the costs are
also converted to societal costs using economic prices. The results for net present value
(NPV), benefit/cost ratio (BCR) and internal rate of return (IRR) are presented in the table
below.

Findings from economic analysis

» All roads have a positive return on both financial and economic investments and returns
to the country/society are more than returns to households in all cases. This justifies state
investment in and support for development of rural roads.

» LB roads had higher returns (about 30 percent more) than EB roads. This is owing to the

higher number of vehicles and days of movement per year on LB roads (3—7 months for
EB roads and 7-12 months for LB roads).

Conclusions

» Roads are the number one priority for local communities and, rightly so, considering
the spatial nature of poverty in rural areas. However, if roads cannot be plied or the
poor do not adequately benefit from them (because the roads are not developed prop-
erly), the present high priority allocated to them can itself become a source of prob-
lems. LB roads are more pro-poor than EB roads and can provide employment to the
poor. Hence, rural road construction can be made into a pro-poor initiative with the

use of LB technology.

Estimated NPV, BCR and IRR from selected roads at financial and economic prices

Financial
NPV (US$) BCR IRR (%) NPV (US$)

Dolakha

Mude—Melung (Road 1) LB+EB 73,183 1.83 15.9 85,712
Bhirkot—-Chhaunde (Road 2) LB 24,707 1.47 12.7 41,915
Barabise—Bigu (Road 3) EB 1,880 1.05 9.5 7,328
Makwanpur

Dandabas—Pakani (Road 4) LB 18,644 1.60 14.6 29,764
Pakani—Baikuntha (Road 5) EB 499 1.01 8.4 6,915

Economic Analysis of Local Government
Investment in Rural Roads in Nepal
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BCR

2.27

2.34

1.24

2.71

1.25

2011

IRR (%)

18.9
19.7

14.3

24.6

14.7
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EXECUTIVE SUMMARY

Existing government processes, particularly budgetary processes, result in long delays in
fund release, which limits the working season for road projects. This is not favourable for
construction, especially with LB technology, and instead encourages or compels the choice
of EB technology for last-minute' work.

Current price trends (threefold increase in wages over the last 10 years and more than 50
percent reduction in heavy equipment rental rates in the same period) have increased the
economic feasibility of EB technology.

The use of EB technology has a strong correlation with the unsustainability of roads.
This is caused by, amongst other things, higher risk of too-steep gradients; lack of
adequate water-draining structures; an absence generally of road stabilizing and protec-
tion structures; significantly higher environmental damage which causes high environ-
mental costs; and a high risk/occurrence (about five times higher) of landslides com-
pared to LB roads.

There are certain situations when EB technology can be efficient and less damaging, These
situations are in (i) road widening; (ii) ridge alignments; and (iii) long alignments through
unpopulated areas that require the establishment of labour camps under LB methodology.
Similarly, EB technology allows for breaker attachments on excavators, which can be more
efficient for breaking very hard rock than LB technology that often uses skilled labourers
for tedious chisel-cutting,

EB technology can be economical and is faster, but is still not necessarily associated with
high rates of return. In contrast to this, the returns from LB methods are about 30 percent
higher than for EB methods. In Nepal, most non-functioning and seasonal roads have
been constructed using EB technologies.

There are several known instances of corruption and other financial abuses, but none
have been formally investigated or penalized. This indicates a clear state of impunity and
lack of financial discipline. The risk of corruption is significantly higher with EB meth-
ods, since beneficiaries and communities in general have far less involvement in decision-
making and in monitoring of alignment selection, tendering for work, and actual con-
struction.

Whenever and wherever possible, a blend of LB and EB technologies should be used for
rural road construction to harness the positive features of each technology—cheaper and

faster from EB technology, and sustainable and poverty-reducing from LB technology.

Recommendations

>

Roads must be planned in a participatory way and should be a part of the District Trans-
port Master Plan (DTMP). No road should be financed by local bodies, unless it is in-
cluded in the DTMP. Special care should be taken that decision-making processes on road
prioritization, the DTMP and road alignments are participatory and transparent. Commu-
nity auditing needs to be instigated and an appeals process should be established.

Feasibility and environmental assessments should be mandatory, and problems highlighted

in environmental reports must be resolved within the road design.

Economic Analysis of Local Government
Investment in Rural Roads in Nepal



EXECUTIVE SUMMARY

No roads should be started without sufficient funds at hand or without assured funding
sources.
Fund support from local bodies and the centre should be disbursed at the beginning of
the lean season (November). For this, the following changes should be made.
e Change the fiscal calendar in a way that allows development funds to be available for
use at the local level by about the middle of November.
e Expedite the budget release process.
e Abolish the budget-freezing process at the financial year-end for development work.
For road projects, an ensured multi-year budget should be allocated, so that the financial
grant system does not negatively impact the capacity of local government bodies to con-
struct roads.
Social mobilization of communities in the influence area of roads should be mandatory
for road building, This is important for developing local ownership and mitigating inten-
tional tampering. Social mobilization messages and modes of delivery should be tailored
to each community, depending on its level of social capital.
The use of bulldozers and rock-blasting materials should be discouraged, as the tremor
effect they produce impacts on surrounding geological formations and significantly in-
creases the probability of landslides. Controlled blasting techniques, which have a higher
efficiency and lower cost because of substantial savings on blasting materials, can be
considered. The force of the blast should be directed outward so that remaining rock
faces are stable. These techniques can also be used in combination with LB methods, if
compressors and jack hammers are made available.
LB technology should be encouraged and particularly emphasized in poverty-ridden areas.
However, to harness some of the positive features of EB technology, the use of excava-
tors and breaker attachments should be allowed in certain situations. Use of equipment
should be complemented by water management structures (side and cross drains), other
protection structures and bioengineering works in critical areas.
The Department of Local Infrastructure Development and Agricultural Roads and local
bodies should jointly institute a system of annual policy auditing for rural road construc-
tion by local bodies to assess policy compliance. Any failure to comply with policy should
entail appropriate sanctions such as budget cuts.
Operational guidelines need to be developed to ensure that transport does not damage
roads and the maximum weight limit is enforced. This is especially relevant in relation
to criteria for road closure, e.g., during the monsoon, when road surfaces are easily
damaged.
A concerted effort is needed to secure the participation of beneficiaries in all steps of
the road project cycle in order to ensure ownership of the road and contributions for
road maintenance. Different road maintenance models will need to be developed for
different road standards and conditions to allow for communities to contribute within

their capacity.

Economic Analysis of Local Government
Investment in Rural Roads in Nepal
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EXECUTIVE SUMMARY

All rural roads should have adequate operation and maintenance funds for timely mainte-
nance. Such funds must be complemented by beneficiary contributions raised from the
increased income resulting from the road. A system of reasonable taxing of vehicles and
goods movement can also be developed for this purpose. The tariff fixed for such pur-
poses should not be specified as an absolute amount in the Local Self-Governance Rules
but should be left for local bodies to decide for themselves.

Local road maintenance skills should be developed through training and work during road
construction.

Public service packages in agriculture and the social sectors (health, education, etc.) should
be part of road design, so that benefits from the road are enhanced to their full potential.
This is built into some projects funded by donors such the Asian Development Bank and
World Bank, but not for roads built by local bodies themselves.

Public forest and land needs to be protected from exploitation by (often) outsiders, who
have easy access to natural resources through the expanding road network.

Rent-seeking practices are anti-poor and should be strictly controlled. For this, public
auditing should be mandatory.

One of the reasons for unsustainable infrastructure at the local level is the shortage of
technical manpower. Although resource availability within VDCs has increased by up to
10 times, the availability of technical manpower has remained the same. Therefore, a
separate budget head for the outsourcing of technical manpower, e.g,, for survey, design,
construction and/or supervision, should be provided in grant funds. In addition, the pos-
sibility of using public—private partnerships for road development should be explored and
tested.

It is recommended that, in the new state structure for Nepal, the current zaka are defined
as the local body equivalent to the current VDC. If the aka is taken as the smallest local
administrative body, then it will have adequate resources and capacity to have its own
technical unit. There are currently about 700 zaka compared to 3,915 VDCs.

The foreseen transformation of democratic and public institutions in Nepal provides a
good opportunity for developing clear roles and responsibilities and institutional arrange-
ments conducive for rural road development. New guidelines for planning, design and
construction as well as for operation and maintenance are needed, and beneficiary partici-
pation and monitoring and evaluation should be reinforced.

Adequate compensation arrangements should be made for the losers of land to road
alignments or of crops destroyed during construction, particularly since the losers are

more often than not the poor.

Economic Analysis of Local Government
Investment in Rural Roads in Nepal
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INTRODUCTION

Background

Nepal is the poorest country in the South Asian region on a number of poverty measurement
indices—on the Human Development Index (HDI) used by United Nations Development
Programme (UNDP), by per capita income used by the World Bank, and on the Multidimen-
sional Index of Poverty (MPI) recently introduced by Oxford University researchers, which
shows nearly 65 percent of the Nepalese population fall below the absolute poverty line. A
major form of poverty in Nepal is spatial—geographically concentrated poverty caused by
remoteness, which leads to lack of competitiveness owing to high transaction costs both in

input acquisition and output sales.

The occurrence of spatial poverty is demonstrated by the fact that 30 percent of the country’s
3,915 Village Development Committees (VDCs) are yet to be linked to the road network.
Hence, the development and expansion of road infrastructure in rural areas is obviously a
consensus priority for local development at all levels from the centre down to VDCs and
settlements. Although it has always been a major concern at the local level, it has gained added
momentum since the promulgation of the Local Self-Governance Act 1999 (LSGA) and Lo-
cal Self-Governance Rules 2000 (LSGR) that vested unprecedented development authority
with local governments, along with the concomitant transfer of grant resources and the provi-
sion of taxing authority. This devolutionary policy intends and allows District Development
Committees (DDCs) and VDCs to take charge of local development that contributes towards
poverty reduction through inclusive, responsive and accountable local governance and partici-
patory community-led development. Now, the conditional and unconditional annual budget-
ary grant to VDCs ranges from a minimum of NRs 1.5 million to a maximum of NRs 3

million (with an average of about NRs 2.1 million), based on 11 minimum compliance criteria.
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INTRODUCTION

Having recognized the importance of access to markets, services and economic opportunities,
a large chunk of resources available to local governments is being used to construct rural
roads. In Nepal, nearly US$ 40 million (NRs 3 billion) has been spent annually in recent years
on rural roads projects and programmes. In the past, local bodies used to transfer budgets
from other heads (e.g, health, education, etc.) for road construction; however, this practice has
now been stopped as other sectors have become more vigilant. In total, VDCs have spent an

average of over NRs 1 million each on rural roads.

Road construction technologies defined

In Nepal, there are broadly two main road construction technologies in use for rural road
construction/rehabilitation, operation and maintenance: labout-based (LB) and equipment-
based (EB). These technologies have their own characteristics in terms of time taken, costs
incurred, benefits/losses delivered, employment, poverty impacts, sustainability, etc. The ex-
treme of LB technology, at one end of the scale, is the ‘green road” where all operations are
done by organized human labour groups with the use of appropriate small tools of mostly
indigenous origin. The extreme of EB technology, at the other end of the scale, is ‘non-
engineered’ roads built solely with heavy equipment. In between, there is a continuum of
combinations of LB and EB methods. These combinations come in two forms: (i) separate
technologies on different sections of the same road; and (ii) the mixing or blending of
technologies on a single section of the road. This latter is less common, although improve-
ments using LB technology such as stone pitching can be seen (e.g., on the Mude—Melung
road in Dolakha) particularly when EB roads precede LB roads; this is because the perfor-
mance of the LB road could be jeopardized by the preceding EB road.

In Nepal, the technological development of low-cost, environment-friendly, rural roads based
on people’s participation has been taking place since the mid-1980s. The Local Road Improve-
ment Programme (LRIP), supported by GTZ and Helvetas in Palpa District, implemented the
environment-friendly improvement and construction of 96 km of road in 1986. GTZ sup-
ported the construction of 65 km of environment-friendly road in Dhading District in 1987.
After the successful outcomes of these pilot projects, the concept was widely adopted in other
districts by various donor-funded projects. The Rural Community Infrastructure Works (RCIW)
programme known as Food for Work (FfW) supported by the World Food Programme (WEP),
GTZ and the government through the Ministry of Local Development started in 1995 and
has implemented the concept in 20 districts. Other donor projects such as the Rural Access
Programme (RAP) funded by the UK’ Department for International Development in seven
districts, the District Road Support Project (DRSP) funded by the Swiss Agency for Develop-
ment and Cooperation, the Upper Sagarmatha Agriculture Development Project (USADP),
the Rural Infrastructure Development Project (RIDP) funded by the Asian Development
Bank (ADB), and the Infrastructure for Income (INFRIN) project funded by the US Agency
for International Development (USAID) also applied this concept. As of 2008, the length of

Economic Analysis of Local Government
Investment in Rural Roads in Nepal



INTRODUCTION 9

rural roads in Nepal totalled more than 20,000 km, of which about 3,000 km were con-
structed following the green roads approach.

The steps for green road construction in Nepal are presented in Box 1, and the characteristics

of roads built using this technology are presented in Box 2.

In contrast to green roads, EB technology in Nepal uses only bulldozers to construct roads
in an unplanned way. More advanced EB methods—e.g., using excavators and tipper trucks
for transporting excavated materials to safe dumping sites, using cut-and-fill methodology
with retaining walls to minimize excavation of (unstable) slopes, using compressors and
jack hammers for controlled blasting, and other environmental-friendly technology—is not

used for rural road construction in Nepal as yet (see Box 3).

Steps for green road construction in Nepal

The prescribed steps for green road construction in Nepalare ~ » Assessment and implementation of preventive maintenance

as follows. on road during construction period

Technical Social mobilization

» Preparation of District Transport Master Plan (DTMP) » Dialogue and meetings with VDC and community

» Road alignment selection, survey, design and report » Formation of user committee

» Preparation of training materials » Achievement of political balance and consensus

» Training of user committee members, local supervisors, fore- ~ » Training of user committee, road building groups, record-
men, masons and labour groups keepers, etc.

» Preparation of project schedule and planning » Facilitation of user committee for mobilization of road build-

» Supervision of construction work ing groups and social welfare of workers

» Facilitation for site office and store management » Facilitation of user committee for payment of workers

» Measurement and valuation of work done by road building ~ » Assistance to user committee for maintenance of Project Book
groups » Guidance of road building groups to operate group saving

» Quality control of work schemes and income-generating activities

» Progress reporting and monitoring

Source: Shrestha, H.R, 2009. Harmonizing Rural Road Development with Mountain Environment: Green Roads in Nepal. In proceedings of International Conference on 'Making
Globalization : Role of Consultant, 11-13 March 2009, Kathmandu, Nepal. Kathmandu: SCEAF Nepal, TCDPAP and FIDIC / ASPAC.

Features of green roads in Nepal

The green road conceptis an approach that refersto an environ- ~ »  Additional vegetation cover developed on barren earth
mentally sound, participatory, technically appropriate, labour- slopes
based rural road or trail construction/maintenance methodology. » Outward slope to ensure water drainage and establishment
The features of green roads constructed in Nepal are as follows. of dispersed drainage system
» Minimum disturbance to vegetation cover alongtheroadcor- ~ » Local labour organization and use

ridor » No use of heavy equipment
» Phased construction for natural compaction (track opening ~ » Excavated material transformed into construction material

of 1.25 m in first phase, widening to 3 m in second phase ~ » Mass balancing and controlled tipping

and final widening to 5 m in third phase; then drainage, by- ~ » Use of public audits and cost transparency

passes and bioengineering works phase). The gradientis ~ » Other social and poverty alleviation components emphasized

kept to less than 12 percent.

along the road corridor

Economic Analysis of Local Government
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INTRODUCTION

The use of heavy equipment for construction of rural roads in
Nepal started some 15 years ago when resources for local gov-
ernment bodies increased and local priorities became quick road
construction. EB technology now is characterized by unplanned
roads with no drains or protection structures. Road lengths are
often unduly increased at the cost of forests and other resources
in order to avoid agricultural land. This practice, however, has
decreased in recent times as land values near operational roads

Features of EB roads in Nepal

have sky-rocketed. The tremor of heavy machines (particularly
bulldozers) and the use of rock-blasting materials affect surround-
ing geological formations and hill slopes, causing destabiliza-
tion. The cut—throw method is used, causing heavy mass wast-
ing and substantial damage to slope vegetation cover, which in
turn causes a significant increase in the occurrence of landslides.
More advanced EB methods are used for national roads in Nepal
but very seldom for rural roads construction as yet.

History of LB and EB technologies in Nepal

The use of labour for rural infrastructure construction including roads
is historically at the core of Nepali rural communities. In the past, as
in the present, community infrastructure has been constructed using
voluntary and, to a certain extent, paid labour. Each community as-
signed a person (urdi) to inform everyone about the date and time for
community infrastructure construction or maintenance work, and any
failure to participate without an acceptable excuse was subject to a
penalty. As Nepal was effectively isolated from the rest of the world,
communities did not have access to heavy equipment for infrastruc-
ture construction or maintenance. Since the 1980s, they started to build
green roads with support from donors in a more organized way by

forming labour groups and user committees.

In contrast, the history of technology based on heavy equipment is

quite short in Nepal—about 40 years for state infrastructure (national

Excavator at work

roads and others) and only about 15 years for rural roads. In the be-
ginning, a Heavy Equipment Division was constituted within the De-
partment of Roads (DoR). The DoR imported heavy equipment which
was rented out to contractors as a package on infrastructure construc-
tion contracts. Most contractors retained the equipment for periods
longer than the stipulated time and on-rented it to private individuals
and communities at rates much higher than they actually had to pay to
the DoR. When demand for heavy equipment for infrastructure con-
struction began to escalate at the local level, the government allowed
construction companies to import their own equipment, charging a
highly subsidized customs tariff of only four percent in comparison
to about 250 percent charged on private vehicle imports. Individuals

were not allowed this privilege and were subjected to paying the same

Leveller atwork customs rate as for private vehicles. Hence, not a single piece of heavy

Economic Analysis of Local Government
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equipment has been imported to Nepal by a private individual. To
import goods, the government issues a letter of credit to the exporter,
which can entail a process of 4-5 months. Some contractors could
not wait that long and imported equipment directly, which cost them
more than when it was imported with a letter of credit, for example,
an excavator costs NRs 400,000 more. The number of heavy equip-
ment importing companies has now reached 260, and they have re-
cently formed the Heavy Equipment Association. Most of these com-
panies have taken up the enterprise solely for the purpose of renting
out to local bodies and user committees for road construction and, to
some extent, to brick kiln operators, crushing industries, etc. Initial
imports were reconditioned/used equipment from Japan at about half
the original price. The Heavy Equipment Association has, up till now;,
been opposing the import of reconditioned equipment; however, they
are rethinking their stand on this because reconditioned equipment is

financially more viable.

Initially, bulldozers were imported for use in rural road construction.
This has now been almost fully substituted by excavators. Other heavy
equipment includes rollers, tippers, levellers, and some attachments
such as breakers. Photos of heavy equipment used in road construc-

tion are shown here.

Initial imports were solely from Japan, but heavy equipment supply
has diversified and become fiercely competitive. Now, suppliers give
incentives such as visits to selected foreign locations to encourage
equipment purchase. Companies such as Hitachi, JCV (British), Cat-
erpillar (American) and some Chinese brands have also appeared in
the market. Currently, a popular brand is one that manufactures in
India under a Japanese joint venture and produces an excavator with
an attached loader. This is much cheaper than those imported from
other countries. All heavy equipment have numbers such as PC 120
or PC 200, with these numbers representing the weight (or capacity)
of the equipment, e.g., 120 means 12 t in weight. Surprisingly, how-
evet, prices are more or less the same for each weight group. Import-
ers have to register imported equipment with the government by pay-
ing a fee of NRs 30,000. There is an annual insurance charge of NRs
50,000 per piece of equipment.

The practice for renting is to charge the cost of transportation from
source up to use point and back, which is about NRs 192 per km.

Heavy transporters are involved in the rental chain.

INTRODUCTION 1

Bulldozer at work

Giant tipper

Excavator at work

Economic Analysis of Local Government
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INTRODUCTION

Decision-making processes, unsustainable
roads and implications

There are broadly two modes of decision-making as regards rural road construction in Nepal:
(i) well-planned, with complete feasibility and environmental studies and with transparent
participation processes; and (ii) political or elite-influenced, without serious studies and with-

out open and transparent processes.

In terms of the time for road construction/rehabilitation, Nepal’s budgetary process, with
budget release mainly at the end of the fiscal year (June—July) and budget freezing in mid-July,
often forces roads to be constructed during the monsoon period when local people are busy
with agriculture. This obviously discourages the choice of LB technology. The pressure to

reduce time taken for construction is also increasing the tendency to choose EB technologies.

As a consequence of inappropriate technologies and poor construction timing (whether delib-
erate or from necessity), not only is the sustainability of most rural transport infrastructure
uncertain but the social and poverty reduction impacts of rural roads are also questionable.
Some roads are constructed without adequate economic feasibility and environmental studies.
Road lengths are increased unduly to avoid agricultural lands. Construction methods cause
substantial damage and increase the probability of landslides estimates that 400-700 m® of
landslide occur per km per year along mountain roads, and 3,000-9,000 m® occur per km
during construction (Deoja, 1994)". Area damaged by thrown material is about three times
higher than area actually covered by road. Around the world, faulty road construction is one
of the principal reasons for deforestation and forest degradation, contributing to 18 percent

of total greenhouse gas (GHG) emissions in developing countties (Stern, 2006)>.

In the context of climate change, rainfall is expected to become increasingly intense in Nepal
and, hence, unsustainable and unstable roads are likely to cause increasingly greater environ-

mental damage.

' Deoja, BB., 1994. Sustainable Approaches to the Construction of Roads and Other Infrastructure in the Hindu Kush-Himalayas.
ICIMOD Occasional Paper No. 24, Kathmandu: International Centre for Integrated Mountain Development.

* Stern, N., 2006. The Economics of Climate Change. The Stern Review. Cambridge: Cambridge University Press.

Economic Analysis of Local Government
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Desk review

The study began with a review of relevant documents. These included national and interna-
tional studies, progress reports, and country data collected from the centre as well as from the

selected districts. District Periodic Plans and DTMPs, where available, were reviewed.

Rural road selection and field inquiry

Two districts—Dolakha and Makwanpur in the Central Development Region—were selected
for field work because they have the simultaneous presence of both LB and EB technologies and
processes for rural road construction in adequate numbers. Dolakha is a mountain district and
Makwanpur is a hill district adjoining the Terai’; both districts have massive road construction
activities involving LB and EB technologies, thus allowing for good comparison between the
two technologies. In each district, 2-3 rural roads built by the respective local governments wete
studied, with at least one road using LB and/or EB technologies. Whete a road has been built
using different technologies in different sections, one road can provide information on both
technologies. This is particularly desirable in the current study, which uses a small sample, because
comparability between different technologies is better in similar settings.

The roads studied were selected in consultation with officials from the DDC and relevant
institutions as well as other knowledgeable individuals in the respective district headquarters.
After selecting the roads, necessary secondary data on planning aspects and costs were gath-
ered, along with any other physical and financial progress reports related not only to the
selected roads but also to the entire rural road network constructed by the local government

* The southern plains of Nepal, bordering India.
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METHODOLOGY

of each district in order to draw common conclusions about both technologies. The contrac-
tors involved in the construction of the selected roads were also approached and interviewed,
where possible, to solicit their experiences, opinions and cost data. A checklist was prepared, show-
ing information sought for analysis. Data related to costs and return also included indirect and

environmental variables using approptiate valuation methods.

The selected roads were traversed for a reasonable length, interacting with respective VDC

officials, user committee members and communities along the corridor.

Small focus group discussions (4—12 participants), using a semi-structured checklist of ques-
tions, were held with communities to explore average data and parameters and communities’
attitudes, feelings and preferences. This was a compromise between participant observation,
which is less controlled, lengthier and more in-depth, and pre-set interviews. Individual inter-
views were held with key informants, user committee officials, and district and VDC authori-

ties.

Evaluation tools

The main evaluation tool has been the compatrison of financial and economic costs and benefits
for the two technologies, with complete enumeration and estimations including those related to
environmental and social concerns. While financial analysis used market prices for inputs and
outputs, the same prices were converted to societal or country terms (shadow pricing) using
standard conversion factor and unemployment-compensated labour wage rates. In both financial
and economic analyses, the net present value (NPV), benefit/cost ratio (BCR) and internal rate
of return (IRR) are calculated for a 30-year life of the road. Subject to availability of cost

information, analysis has been done separately for all roads.

Limitations of the study

The findings of the study must be viewed in the context of the following limitations.

»  The study was done during the peak monsoon season, which restricted the mobility of the
study team during field visits and for taking macro pictures of features of various road
alignments. However, this timing did enable the collection of accurate evidence of what can
go wrong on roads built with environmentally insensitive methods. This limitation was
partly overcome by extending the study period into the post-monsoon season.

»  Another major limitation of the study was in the collection of data on costs and benefits,
the records of which were scanty and, where available, not sufficiently disaggregated by
appropriate cost heads. So, crude estimates had to be made in several cases.

» 'The third limitation was the small sample—six roads in two hill districts—which may
have implications for the representativeness of study findings. This study must, there-

fore, be considered as a preparatory pilot for a larger study of rural roads in Nepal.

Economic Analysis of Local Government
Investment in Rural Roads in Nepal
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Conclusions

The following conclusions have emerged from the study.

>

Roads are the number one priority for local communities and, rightly so, considering the
spatial nature of poverty in rural areas. However, if roads cannot be plied or the poor do
not adequately benefit from them (because the roads are not developed propetrly), the
present high priority allocated to them can itself become a source of problems. LB roads
are more pro-poor than EB roads and can provide employment to the poor. Hence, rural
road construction can be made into a pro-poor initiative with the use of LB technology.
Existing government processes, particularly budgetary processes, result in long delays in
fund release, which limits the working season for road projects. This is not favourable for
construction, especially with LB technology, and instead encourages or compels the choice
of EB technology for ‘last-minute’ work.

Current price trends (threefold increase in wages over the last 10 years and more than 50
percent reduction in heavy equipment rental rates in the same period) have increased the
economic feasibility of EB technology.

The use of EB technology has a strong correlation with the unsustainability of roads. This
is caused by, amongst other things, higher risk of too-steep gradients; lack of adequate
water-draining structures; an absence generally of road stabilizing and protection struc-
tures; significantly higher environmental damage which causes high environmental costs;

and a high risk/occurrence (about five times higher) of landslides compared to LB roads.
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There are certain situations when EB technology can be efficient and less damaging, These
situations are in (i) road widening; (ii) ridge alignments; and (iii) long alignments through
unpopulated areas that require the establishment of labour camps under LB methodology.
Similarly, EB technology allows for breaker attachments on excavators, which can be more
efficient for breaking very hard rock than LB technology that often uses skilled labourers
for tedious chisel-cutting,

EB technology can be economical and is faster, but is still not necessarily associated with
high rates of return. In contrast to this, the returns from LB methods are about 30 percent
higher than for EB methods. In Nepal, most non-functioning and seasonal roads have
been constructed using EB technologies.

There are several known instances of corruption and other financial abuses, but none
have been formally investigated or penalized. This indicates a clear state of impunity and
lack of financial discipline. The risk of corruption is significantly higher with EB meth-
ods, since beneficiaries and communities in general have far less involvement in decision-
making and in monitoring of alignment selection, tendering for work, and actual con-
struction.

Whenever and wherever possible, a blend of LB and EB technologies should be used for
rural road construction to harness the positive features of each technology—cheaper and

faster from EB technology, and sustainable and poverty-reducing from LB technology.

Policy recommendations

Road planning

>

The road to be built must be planned in a participatory way and should be a part of the
DTMP. No road should be financed by local bodies, unless it is included in the DTMP.
Special care should be taken that decision-making processes on road prioritization, the
DTMP and road alignments are participatory and transparent. Community auditing needs
to be included and an appeals process should be established.

Feasibility and environmental assessments should be mandatory, and problems highlighted

in environmental reports must be resolved within the road design.

Fund management

>

>

No roads should be started without sufficient funds at hand or without assured funding

sources.

Fund support from local bodies and the centre should be disbursed at the beginning of

the lean season (November). For this, the following changes should be made.

e Change the fiscal calendar in a way that allows development funds to be available for
use at the local level by about the middle of November.

e Expedite the budget release process.

e Abolish the budget-freezing process at the financial year-end for development work.

Economic Analysis of Local Government
Investment in Rural Roads in Nepal
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» For road projects, an ensured multi-year budget should be allocated, so that the financial
grant system does not negatively impact the capacity of local government bodies to con-

struct roads.

Preparing the community

» Social mobilization of communities in the influence area of roads should be mandatory
for road building. This is important for developing local ownership and mitigating inten-
tional tampering, Social mobilization messages and modes of delivery should be tailored

to each community, depending on its level of social capital.

Road construction

» The use of bulldozers and rock-blasting materials should be discouraged, as the tremor
effect they produce impacts on surrounding geological formations and significantly in-
creases the probability of landslides. Controlled blasting techniques, which have a higher
efficiency and lower cost because of substantial savings on blasting materials, can be
considered. The force of the blast should be directed outward so that remaining rock
faces are stable. These techniques can also be used in combination with LB methods, if
compressors and jack hammers are made available.

» LB technology should be encoutraged and particularly emphasized in poverty-ridden areas.
However, to harness some of the positive features of EB technology, the use of excava-
tors should be allowed for (i) road widening; (i) ridge alighments (see photo below); and
(iii) long alignments that require labour camps under LB methodology. Similatly, breaker
attachments can be time- and cost-efficient for breaking rocks over long spells of very
hard rock that require tedious chisel-cutting under LB methodology. However, equipment
use should be duly complemented by water management structures (side and cross drains),
other protection structures and bioengineering works in critical areas.

» The Department of Local Infrastructure Development and Agricultural Roads and local
bodies should jointly institute a system of annual policy auditing for rural road construc-
tion by local bodies to assess policy compliance. Any failure to comply with policy should
entail appropriate sanctions such as budget cuts.

Road operation and maintenance

»  Operational guidelines need to be developed to ensure that trans-
port does not damage roads and the maximum weight limit is
enforced. This is especially relevant in relation to criteria for road
closure, e.g, during the monsoon, when road surfaces are easily
damaged.

» A concerted effort is needed to secure the participation of benefi-
ciaries in all steps of the road project cycle in order to ensure

ownership of the road and contributions for road maintenance.

Different road maintenance models will need to be developed for

different road standards and conditions to allow for communities

Aridge alignment in Dolakha that may be ideal for
to contribute within their capacity. EB technology to expedite road construction

Economic Analysis of Local Government
Investment in Rural Roads in Nepal 2011
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>

All rural roads should have adequate operation and maintenance funds for timely mainte-
nance. Such funds must be complemented by beneficiary contributions raised from the
increased income resulting from the road. A system of reasonable taxing of vehicles and
goods movement can also be developed for this purpose. The tariff fixed for such pur-
poses should not be specified as an absolute amount in the Local Self-Governance Rules
but should be left for local bodies to decide for themselves.

Local road maintenance skills should be developed through training and work during road

construction.

Enhancing benefits from the road

>

Public service packages in agriculture and the social sectors (health, education, etc.) should
be part of road design, so that benefits from the road are enhanced to their full potential.
This is built into some projects funded by donors such the ADB and World Bank, but not
for roads built by local bodies themselves.

Public forest and land needs to be protected from exploitation by (often) outsiders, who

have easy access to natural resources through the expanding road network.

Other issues

>

>

Rent-seeking practices are anti-poor and should be strictly controlled. For this, public
auditing should be mandatory.

One of the reasons for unsustainable infrastructure at the local level is the shortage of
technical manpower. Although resource availability within VDCs has increased by up to
10 times, the availability of technical manpower has remained the same. Therefore, a
separate budget head for the outsourcing of technical manpower, e.g,, for survey, design,
construction and/or supervision, should be provided in grant funds. In addition, the pos-
sibility of using public—private partnerships for road development should be explored and
tested.

It is recommended that, in the new state structure for Nepal, the current zaka are defined
as the local body equivalent to the current VDC. If the /aka is taken as the smallest local
administrative body, then it will have adequate resources and capacity to have its own
technical unit. There are currently about 700 7aka compared to 3,915 VDCs.

The foreseen transformation of democratic and public institutions in Nepal provides a
good opportunity for developing clear roles and responsibilities and institutional arrange-
ments conducive for rural road development. New guidelines for planning, design and
construction as well as for operation and maintenance are needed, and beneficiary partici-
pation and monitoring and evaluation should be reinforced.

Adequate compensation arrangements should be made for the losers of land to road
alignments or of crops destroyed during construction, particularly since the losers are

more often than not the poor.

Economic Analysis of Local Government
Investment in Rural Roads in Nepal
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Year Capital cost Insurance Driver cost Repair and Total cost Rental charge Net benefit
maintenance
1 9,200,000 50,000 90,000 75,000 9,415,000 540,000 -8,875,000
2 — 50,000 180,000 75,000 305,000 1,080,000 775,000
3 — 50,000 180,000 75,000 305,000 2,160,000 1,855,000
4 — 50,000 180,000 75,000 305,000 2,160,000 1,855,000
5 — 50,000 180,000 75,000 305,000 2,160,000 1,855,000
6 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
7 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
8 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
9 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
10 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
1 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
12 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
13 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
14 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
15 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
16 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
17 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
18 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
19 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
20 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
21 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
22 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
23 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
24 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
25 — 50,000 180,000 150,000 380,000 2,160,000 1,780,000
NPV $8,518,519 $533,739 $1,838,126 $1,301,763 $12,192,147 $20,631,591 $8,439,444
BCR 1.69

IRR

18%

Economic Analysis of Local Government
Investment in Rural Roads in Nepal 2011
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ECONOMIC STREAM OF COSTS AND BENEFITS AND
ECONOMIC RETURNS FROM EQUIPMENT RENTING

Year Capital cost Insurance Driver cost Repair and Total cost Rental charge Net benefit
maintenance
1 8,390,400 47,500 90,000 71,250 8,599,150 513,000 -8,086,150
2 — 47,500 180,000 71,250 298,750 1,026,000 727,250
3 — 47,500 180,000 71,250 298,750 2,052,000 1,753,250
4 — 47,500 180,000 71,250 298,750 2,052,000 1,753,250
5 — 47,500 180,000 71,250 298,750 2,052,000 1,753,250
6 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
7 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
8 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
9 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
10 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
1 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
12 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
13 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
14 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
15 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
16 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
17 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
18 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
19 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
20 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
21 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
22 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
23 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
24 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
25 — 47,500 180,000 142,500 370,000 2,052,000 1,682,000
NPV $7,768,889 $507,052 $1,838,126 $1,236,675 $11,350,742 $19,600,011 $8,249,269
BCR 1.73
IRR 19%

Economic Analysis of Local Government
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