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Foreword

The Confederation of Nepalese Industries (CNI), 
since its establishment some 17 years ago, has 
been trying to contribute to the industrial sector 
of Nepal by promoting investment opportunities 
within and abroad. I believe, adequate investments 
in infrastructure can boost up the economic growth 
of the country.

Materializing the goal of “Prosperous Nepal, 
and Happy Nepali” demands social harmony as 
well as economic growth. This necessitates heavy 
investment in infrastructural development from 
both the public and private sectors. But, this is 
possible only if we prioritize industrial investment 
in the country.

In such a context, CNI’s collaboration with the 
Institute for Integrated Development Studies (IIDS)
in the form of this study “Nepal Infrastructure 
2030: Investments and Financing Needs”, which 
highlights the infrastructural state of Nepal and 
estimates the investments required under different 
growth scenarios, is a timely publication.  I hope, 
the findings and recommendations of this report 
will be useful to all stakeholders, both public 
and private, involved in the development of the 
industrial sector in Nepal.

I take this opportunity to thank all for the efforts 
put in preparing this report.

Satish Kumar More  
President, CNI

President CNI

Kathmandu 

Nepal
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n	 Investment in infrastructure (considered 
in this study as energy, transport, water 
and sanitation, and urban development) 
is essential in Nepal to achieve the desired 
growth, to reduce poverty and improve the 
standard of living, to graduate to middle 
income country by 2030, to achieve the 
Sustainable Development Goals (SDGs), 
and to achieve the long-term vision of 
economic growth of the 15th plan of 
the government including “Prosperous 
Nepal, Happy Nepali”. However, the level 
of investment is lower compared to the 
neighboring countries when measured using 
indicators such as Infrastructure Score Rank, 
Gross Fixed Capital Formation, access to 
electricity, per capita energy consumption, 

density of paved roads, access to water 
and sanitation, and level of urbanization. 
The quality of services delivered through 
such infrastructure (for instance, 24-hour 
electricity supply, clean tap water and proper 
sanitation, all weather roads, well designed 
smart cities) is unsatisfactory as well.

n	 In the past six fiscal years (2011/12 to 
2016/17) the total capital expenditure 
(including expenditure by NEA in the 
energy sector), a proxy for infrastructure 
investment, in the priority sectors was USD 
7.03 billion. To put this in contexts the 
estimated investment need following the 
top-down method for 2019-2030 is USD 
29.72 to 48.34 billion (see Figure E2).

Highlights

Figure E1. Summary of capital expenditure (USD billion) by fiscal year and its share as percentage of GDP (nominal)

2011/12 2012/13 2013/14 2014/15 2015/16 2016/17

Capital expenditure in priority sectors (billion USD) Percentage of GDP (nominal)

Source: MoF (2018) and NEA (2018).

0.49

3.22

0.56

3.28

1.09

5.53
6.28

2.00
1.421.48

7.58
6.93

Despite the 
growing 
acknowledgement 
of the importance 
of increased 
infrastructure 
investment in 
the country, 
investment needs 
and gaps are not 
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down and bottom-
up.
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n	 Among these sectors, capital expenditure 
in energy was USD 3.95 billion and in 
transport USD 2.30 billion, in water 
and sanitation USD 0.60 billion, and in 
urban development USD 0.16 billion. A 
summary of the total capital expenditure 
in the priority sectors by fiscal year and as 
percentage of GDP (nominal) is presented 
in Figure E1.

n	 Despite the growing acknowledgement of 
the importance of increased infrastructure 
investment in the country, investment needs 
and gaps in the priority sectors are not yet  
clear. This has been addressed here using 
two methods to estimate the infrastructure 
investment need in Nepal by 2030. The first 
is top-down (macroeconomic) method. 
The second is the bottom-up method. 
The report generates two sets of estimates 

for both methods of estimation, namely: 
baseline estimate and climate-adjusted 
estimate. 

Top-down method of estimating 
infrastructure investment  
needs (2019-2030)
n	 The first method (top-down or 

macroeconomic) estimates infrastructure 
investment needs using a relationship 
between GDP and the variables that 
represent the level of infrastructure such 
as road density (kilometer of road/1000 
sq.km), kilowatt of electricity generated per 
capita, and percentage of population with 
access to drinking water and sanitation. 
In the present study, this method has 
been used to estimate the investment 
needs under three different GDP growth 
scenarios: normal growth at 5%,  optimistic 
growth at 7.5% and highly optimistic 
growth at 10% per annum. Estimated 
GDP and investment requirements are in 
USD billion in 2010 prices.

n	 The cumulative estimated GDP for the 
period 2019 to 2030 is USD 365.13 
billion under normal growth (5%), USD 
422.63 billion under optimistic growth 
(7.5%), and USD 490 billion under highly 
optimistic growth (10%). For the year 
2017, the GDP is USD 21.34 billion and 
for 2030 the estimated GDP is USD 39.23, 
USD 50.82, and USD 65.44 billion for the 
three growth rate scenarios respectively.

n	 The study, using top-down method, 
estimates (baseline estimate) infrastructure 
investment requirement of USD 29.72 
billion to maintain 5% growth, USD 36.92 
billion to maintain 7.5% growth, and USD 
45.25 billion to maintain 10% growth 
between 2019 and 2030 (see Figure E2).  
The detailed break-down of investment 
needs by sector is presented in Figure E3.

n	 The baseline estimate in terms percentage of 
estimated GDP is 8.14% in infrastructure 

The baseline 
estimate in terms 

percentage of 
estimated GDP 

is 8.14% in 
infrastructure to 
maintain normal 

growth, 8.74% 
to maintain 

optimistic growth, 
and 9.23% to 

maintain highly 
optimistic growth.

Figure E2. Summary of investment needs under the top-down 
method under three GDP growth rate scenarios (USD billion 
in 2010 dollars), 2019-2030
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to maintain normal growth, 8.74% to 
maintain optimistic growth, and 9.23% to 
maintain highly optimistic growth.

n	 The climate-adjusted estimate of 
infrastructure investment requirement 
under the top-down method is USD 31.51 
billion to maintain 5% growth, USD 39.36 
to maintain 7.5% growth, and USD 48.34 
billion to maintain 10% growth between 
2019 and 2030 (see Figure E2).

n	 The climate-adjusted estimate in terms of 
the percentage of estimated GDP is 8.66% 
in infrastructure to maintain normal 
growth, 9.31% to maintain optimistic 
growth, and 9.85% to maintain highly 
optimistic growth.

Bottom-up method of estimating 
infrastructure investment need 
(2019-2030) 
n	 Unlike in the top-down method, in principle,  

the bottom-up method would explicitly 
consider the demand for end-use services 
for the estimation of infrastructure needs. 
In doing so, the bottom-up method would 
normally consider the appropriateness of 
different technology options, e.g., different 
modes of transport (road, rail, water and 
air transport) and vehicular options for 
providing the transport services. The 
bottom-up method can also  capture all the 
complexities  of  infrastructure   investments 
in the country which the top-down 
method cannot, such as issues of quality of 
infrastructure, terrain conditions, levels of 
services, urban development goals, mixes of 
run-of-the-river (RoR) and storage projects, 
etc.  Due to lack of basic information, the 
bottom-up method in the present study uses  
ongoing government projects,  international 
commitments and targets (i.e., SDGs) as 
well as projects in the pipeline rather than 
considering the levels of service demand 
in different end uses in order to estimate 
investment needs. It should therefore  be 

noted that the estimate under the bottom-up 
varies depending on the number of projects 
considered in the estimation of investment 
requirements.

n 	 The bottom-up method in the energy 
sector considers three alternative levels of 
power demands, i.e., 13000 MW, 15,000 
MW, and 18000 MW by 2030. It estimates 
the investment needs of the sector in the 
range of USD 23 to 36 billion. The study 
also provides the estimates for investment 
needs for meeting the alternative levels 
of power demand with different mixes of 
RoR and storage hydropower projects. For 
example, to meet 13,000 MW of power 
demand with a combination of 60% RoR 
and 40% storage projects the estimated 
investment need is 23.63 billion, whereas 
the investment need to meet the demand 

Source: Author’s estimation.

Figure E3. Summary of investment needs by sectors under the  
top-down method for three GDP growth rate scenarios (USD 
billion in 2010 dollars), 2019-2030

Energy Transport Water Sanitation

Optimistic growth 
(7.5%)

Normal growth
(5%)

Highly optimistic growth 
(10%)

1.52

1.65 2.63
2.63

2.87

2.78

2.75
1.79

22.76

29.86

38.09

2.63

The study, 
using top-down 
method, estimates 
(baseline estimate) 
infrastructure 
investment 
requirement of 
USD 29.72 billion 
to maintain 5% 
growth, USD 36.92 
billion to maintain 
7.5% growth, and 
USD 45.25 billion 
to maintain 10% 
growth between 
2019 and 2030.
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of 18,000 MW with similar combination of RoR 
and storage project is USD 36.76 billion. This is 
the baseline estimate. Based on the availability 
of funding such as government revenue and 
private sources, this method also estimated the 
investment gap in the energy sector by 2030. 
The estimated investment gap in energy sector 
ranges from USD 4.39 to 5.93 billion to achieve 
13,000 MW whereas to achieve 15,000 MW the 
gap ranges from USD 9.3 to 11.18 billion and 
to attain 18,000 MW the gap ranges from USD 
16.67 to 19.06 billion.

n	 The bottom-up method in the transport sector, 
considers giving continuity to current road 
projects and construction of additional 120,000 
km of road to meet the SDG target, and upscaling 

investment to meet the economic growth by 
2030. It estimates the investment need of USD 
84.88 billion. This is the baseline estimate. Based 
on the availability of funds, the investment gap 
estimated for the transport sector is USD 48.88 
billion.

n	 The bottom-up method in the water and 
sanitation sector considers meeting Sector 
Development Plan (SDP) and SDG targets by 
2030. It estimates the sector’s investment need 
of USD 31.90 billion. Based on the availability 
of funds based upon GoN funding trend, the 
estimated gap in water and sanitation sector is 
USD 11.77 billion by 2030.

n	 The bottom-up method in the urban 
development sector, which considers four 
scenarios meeting 60%, 75%, 90%, and 100% 
of urban development indicators and targets 
set by National Urban Development Strategy 
(NUDS), estimates  the investment needs from 
USD 40.05 billion to USD 75.84 billion. This is 
the baseline estimate. Based on the availability of 
funds, the estimated investment gap ranges from 
USD 15.62 to 51.57 billion.

n	 The bottom up method also estimates additional 
demand for the construction of materials. By 
2030, there will be additional demand for 19,699 
thousand tons of steel and 23,500 thousand tons 
of cement.

n	 The minimum annual (assuming equal annual 
investment need over the period) estimated 
investment need (2019-2030) under the top-
down method is USD 2.63 billion (under 5% 
growth) and the maximum annual investment 
need is USD 4.63 billion (under 10% growth). 
Under the bottom-up method the minimum 
annual investment need is USD 16.55 billion 
(sum of minimum values in the range of 
investment needs) and the maximum annual 
investment need is USD 20.55 billion (sum of 
the maximum values in the range of investment 
needs). The capital expenditure on priority 
sectors in fiscal year 2016/17 is USD 2 billion. 
This is summarized in Figure E5.

The minimum 
annual estimated 
investment need 

(2019-2030) under 
the top-down 

method is USD 2.63 
billion (under 5% 

growth). Under the 
bottom-up method 

the minimum 
annual investment 
need is USD 16.55 

billion (sum of 
minimum values 

in the range of 
investment needs).

Figure E4. Summary of infrastructure 
investment need from bottom-up method 
(in USD billions), 2019-2030

Energy Transport Water & 
Sanitation

Urban 
Development

Minimum Maximum

23.63
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Source: Author’s estimation.
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Why are the estimates for investment 
needs different under the two methods?
n	 The estimates under the top-down and bottom-

up methods differ due to differences in the 
level of infrastructure stock predicted by 2030 
by the two methods. In the top-down method, 
the infrastructure stock is predicted under three 
GDP growth scenarios from 2019 to 2030. 
The infrastructure stock is then converted into 
monetary value to get the investment need. In 
the bottom-up method, the cost of different 
ongoing and upcoming projects in each sector 
are considered to estimate the need. The stock 
of infrastructure considered in the bottom-up 
method is significantly higher than the stock 
predicted by the top-down method. For details, 
see Table 16 in chapter four.

n	 The inclusion of projects to meet the SDG 
targets in the bottom-up method is one reason 
why the infrastructure stock is higher than 
the estimated infrastructure stock in the top-
down (macroeconomic) method. A preliminary 
estimate of annual investment need by the 
National Planning Commission to meet the 
SDGs for the period 2016-2030 is USD 17.70 
billion (NPC, 2017b). This figure for the period 
under consideration is close to the annual 
bottom-up estimate of this study. The annual 
investment need from NPC estimate is higher 
than current (FY 2018/19) annual budget of 
the country (which is NPR 1315 billion (USD 
13.15 billion). 

n	 The top-down method is based on some 
macroeconomic variables and broad sector 
specific national indicators. As such the data 
requirements in the top-down method are 
relatively less challenging than the bottom-up 
method. The top-down method can therefore 
be more conveniently applied to compare the 
investment needs for infrastructures across 
different countries. The top-down method has 
found its use by multilateral regional funding 
agencies (e.g., ADB) to assess the investment 
needs for infrastructures in the case of Asian 
developing countries.

	 The substantial difference in the results of the two 
methods in terms of investment requirements 

reflect partly the fundamental differences 
between the two methods.  More significantly, 
the differences in the results are due to the way 
the bottom-up method has been used in the 
study; in particular, the bottom-up method has 
considered the inventory of  various kinds of 
projects (existing projects, projects in pipeline 
as well as the perspective projects identified by 
different government agencies). It is uncertain 
whether all these projects represent the real 
needs for the socioeconomic development of the 
country or manifest broader sectoral development 
aspiration in a longer term (i.e., beyond 2030). 
It is also uncertain whether identified projects 
satisfy the criteria of economic efficiency as well 
as financial viability and sustainability. 

	 One thing comes out very clearly from the wide  
variations in the estimates of the investment 

Figure E5. Summary of annual 
investment needs under two methods 
USD billion, 2019-2030

Top-down 
method

Bottom-up 
method

Capital 
expenditure  

(2016/17)

Minimum annual 
expenditure

Maximum annual 
expenditure

4.36

20.55

2.0
2.64

16.55

Source: Author’s estimation.



 N e p a l  I n f r a s t r u c t u r e  2 0 3 0 :  I n v e s t m e n t  a n d  F i n a n c i n g  N e e d s

xxxiv

requirements from the two methods: that is,  
further research is warranted to examine the 
criteria and process through which projects 
are identified and included in the sectoral and 
national infrastructure development plans. In 
particular, it is worth analyzing if the criteria to 
define the infrastructure needs are scientific and 
whether the present portfolio of projects satisfy 
the criteria and are not merely a compilation of 
identified projects.

A Strong Case for the Role of the 
Private Sector
n	 Given the size of the Nepalese economy (NPR 

3007 billion (USD 30 billion) in 2017/18 and 
NPR 34643 billion (34 billion USD) in 2018/19) 
and the magnitude of the estimated investment 
gap considering availability of funding sources, 
the government alone cannot fill the gap through 
public expenditure. The capital expenditure, 
roughly 30% of the total budget of the country 
is not enough, given the significant size of 
estimated investment gap. There is also additional 
pressure on capital expenditure as a result of the 
new federal structure, which has increased the 
recurrent expenditure. The government also 
cannot fill the gap by borrowing more as the 
current debt to GDP ratio (27%) is already high, 
and increasing it would negatively affect capital 
formation and growth of the country.

n	 There is an ample opportunity for the private 
sector to fill the estimated gap. The private sector 
can  either invest solely  or enter public private 
partnership (PPP) with the government. It also  
has an important role  in supplying construction 
materials needed to build  the infrastructures. 
Currently, the private sector in infrastructure 
investment in Nepal is active in hydropower 
generation projects through Independent Power 
Producers (IPP), a role that can  be extended into  
other sectors like transport (with PPP models 
other than BOOT), water and sanitation, and 
urban development (for instance, real estate, 
urban transport, solid  waste management, etc.).

n	 There are many constraints to investment and 
reaping its benefits, the key one being financing 
infrastructure development. The country 
also faces other challenges like: unfavorable 
investment climate, such as lengthy approval 
process and bureaucratic hurdles due to unaligned 
institutional arrangements, ineffective policy 
design and enforcement, and lack of technical 
skills to plan, design, and set up infrastructure 
projects.

n	 To increase the role of the private sector there is 
a need to create a favorable investment climate 
through policy and institutional reform and 
innovation in financial instruments. 

Policy, Institutional and Financial 
Reform, and Strategies 
n 	 Formulate a unified infrastructure policy with 

one window system to reduce the duration of 
approval process and obtaining permit, and 
reduce confusion and contradiction among 
the competing acts, policies, and concerned 
ministries.

n 	 Effectively enforce the recently enacted Public  
Private Partnership and Investment (PPPI) Act 
(2019) with the provision for PPP unit at the 
Investment Board of Nepal, one stop service, 
unsolicited proposals, Viability Gap Funding 
(VGF), and revolving fund for land acquisition.

n	 Effectively enforce the newly enacted FITTA 
(2019) with provision for FDI approval within 
a week, one stop center at Department of 
industries, 100 % foreign investment, venture 
capital fund, etc.

n	 Formulate enabling policies to facilitate land 
acquisition and forest clearance for infrastructure 
projects.

n 	 Review and revise the Public Procurement 
Act  (2007) and Rules (2008) to discourage 
the awarding of contracts to abnormally low 
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bids. Such practices do not take into account 
the quality and effective execution of projects. 
Awarding contracts beyond the capacity and 
need of the government must be restrained.

n 	 Establish clearly-defined roles and responsibilities 
between the three levels of the government to 
achieve the goals of infrastructure development.

n 	 Establish an electricity regulatory authority 
and empower it with the capacity to eliminate 
impediments to the private sector’s investment 
in generation, transmission, and distribution of 
electricity.

n 	 Introduce a new system of road classification 
and prioritization based on functionality, 
connectivity, and volume of traffic as opposed to 
the current system of administrative hierarchy.

n 	 Review and redefine the strategy in road 
construction system – which involves track 
opening followed by upgrading and then 
surfacing – for effective and efficient construction 
and completion of roads.

n   Effectively regulate groundwater extraction to 
ensure sustainable supply of drinking water.

n 	 Improve the system of collection, treatment, and 
disposal of fecal sludge through construction of 
collection centers and treatment plants at the 
strategic locations.

n 	 Introduce other modalities of financing 
infrastructures such as project financing (or non-
recourse financing), debt financing (which is 
underdeveloped in Nepal, but has the potential 
for long-term infrastructure investment), 
diaspora financing, Viability Gap Funding, 
Infrastructure Development Fund, etc.

n	 Build capacity of the construction industry so 
that Nepal can build infrastructure with its own 
capital and human resources.

n	 Encourage the use of modern technology,  such 
as tunnel boring machine to build infrastructure.

n	 Enforce effective prioritization and selection 
of projects, better coordination among 
stakeholders, and effective management of 
existing infrastructures to make the most of the 
investments.

There is ample 
opportunity 
for the private 
sector to fill 
the estimated 
investment gap. 
To increase the 
role of the private 
sector there is a 
need to create 
a favorable 
investment 
climate through 
policy and 
institutional 
reform and 
innovation 
in financial 
instruments.
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Infrastructure – considered in this study 
as energy, transport, water and sanitation, 
and urban development – is essential 
for the economic growth of a country. 

Infrastructures feature as inputs in the 
production of goods and services, help raise 
productivity, lower the cost  of production and 
distribution, improve the standard of living, 
and help in reducing poverty. Overall, they  can  
function as an engine of growth.

The  importance of infrastructures in the 
economic development of Nepal is reflected in 
the choice of the National Pride Projects of the 
country (for details of National Pride Projects 
in the priority sector, see Annex  A1), but in 
order to reap the benefits of infrastructures it is 
essential to invest in them. Such an  investment 
is important for Nepal to:

n	 achieve sustained economic growth rate,
n	 improve the standard of living by providing 

access to basic services,
n	 achieve SDGs (see  Annex A2 for 

SDG indicators and targets related to 
infrastructure), 

n	 graduate to the status of middle income 
countries by 2030, and

n	 graduate to the status of rich nations by 
2043 as laid out in the long-term vision of 
the fifteenth plan1.

1.1 WHY IS THIS STUDY NEEDED?
Despite growing acknowledgement of the 
need for increased investment in Nepal’s 

infrastructure by 2030, investment needs and 
gaps in the priority sectors are far from obvious. 
It was in such a context that, the Confederation 
of Nepalese Industries (CNI) and the Institute 
for Integrated Development Studies (IIDS) 
conceived and proposed this  study. The  
study examines the current state of infrastructure 
in Nepal in relation to its neighboring  
countries, assesses the constraints and challenges 
to infrastructure investment, estimates the 
investment needs and investment gaps,  presents 
a strong case for the private sector to fill in  
the investment gaps,  and provides a way 
forward.

The reports available on infrastructure 
investment needs published by the Asian 
Development Bank (ADB) and the World 
Bank cover either Asia or the whole world. 
An overall view of the world or Asia cannot 
be a substitute for the detailed analysis of an 
individual economy’s sectoral infrastructure nor 
can it account for country specific challenges, 
geographical terrain, policies, and institutions. 
This study tries to fill that void for Nepal.

While filling that void, the study also intends  
to benefit the academicians, policymakers, 
and entrepreneurs. It informs policymakers on 
the estimated infrastructure investment needs 
and gaps and the need of policy, institutional,  
and financial reform to facilitate infrastructure 
investment. For the entrepreneurs and business 
community, it highlights the opportunities 
in investment in infrastructure in the priority 
sectors.  

1. Introduction

1.  NPC, 2019.
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1.2 WHAT does THIS STUDY 
CONTAIN?
Chapter 1 is an introduction. Chapter 2 
discusses in detail the role  of infrastructure in 
development of the country. Chapter 3 provides 
a general overview of the state of infrastructure 
in the country, followed by an in-depth 
discussion of each priority sector.

Chapter 4 first discusses methodology used 
for the estimation of infrastructure investment 
needs. This is followed by the discussion of the 
estimate of investment needs. Two methods are 
used to estimate the investment needs by 2030. 
The first one is top-down (or macro-economic) 
method (similar to the one used by ADB in 
2017), which estimates the  need under three 
different GDP growth scenarios- normal (at 
5% growth), optimistic (at 7.5% growth), and 
highly optimistic (at 10% growth). The highly 
optimistic growth also is in line with the long-
term vision laid out in the draft approach paper 
of the fifteenth plan, which aims at 10.5% 
growth by 2043 (NPC, 2019).

The second one is bottom-up method that uses 
demand for end-use services for the estimation 
of the infrastructure investment needs. In the 
absence of detailed data needed to estimate 
the demand for end use services, the bottom-
up method in the present study uses the 
information ongoing projects, projects in the 
pipeline, and  projects required to meet the 
international target (i.e., SDGs) to estimate 
the investment needs. In both methods the 
underlying assumption is that infrastructure 
projects will not  incur time and cost  overruns.

Nepal is at a key juncture of its political 
history with ample opportunities for economic 

growth by investing in infrastructure. However, 
there are many constraints to investment and 
reaping its benefits, the key one being financing 
infrastructure development. The country 
also faces other challenges such as the lack 
of a conducive climate for investment, and 
lack of effective institutions, poorly designed 
policies and its enforcement, and paucity of 
technical skills to plan, design, and construct 
infrastructure projects.

Chapter 5 discusses the role  of the private 
sector in filling the investment gap  in 
infrastructure. The private sector can  invest in 
infrastructure on its own  or by entering into  
Public Private Partnership (PPP) agreements 
with the government. It can  also  supply 
construction materials and contracting services 
needed for the infrastructure projects. Chapter 
6 discusses policies and strategies required 
to promote investment in infrastructure, the 
current capacity of government and non-
government sources of funding and the need 
and scope for Foreign Direct  Investment 
(FDI), and other financial instruments. The 
chapter also discuses innovative ways  of  
planning, executing, and managing the 
infrastructure to get the most out  of 
investments. For example, proper coordination 
and cooperation among stakeholders can reduce 
time and cost overruns in projects; proper 
management of the existing infrastructure 
and traffic can reduce traffic congestion; and, 
managing electricity leakages, using energy-
efficient appliances, can  reduce the need to build  
new  ones. Effective management can  increase 
the productivity of the existing infrastructure 
by 40% and reduce the need to build the  new  
ones2. Finally, the report presents conclusion in 
Chapter 7.

2. Dobbs et al., 2013.  
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2. Infrastructure and its 
Role in Development

2.1. ROLE OF INFRASTRUCTURE  
IN GROWTH

Nepal’s  economy has grown slower compared to 
its South Asian neighbors’. It has not followed 
the path of structural transformation that 
other fast  growing emerging economies have 
experienced. On the contrary, it has stuck at a 
“growth plateau”. While many countries have 
experienced rapid economic growth with modest 
reduction in poverty, the country is showing 
the opposite trend: slower growth with brisk  
reduction in poverty and income inequality. Still, 
Nepal remains one of the poorest and slowest 
growing economies. Its economic growth has 
hovered around an average of 4% in the last  
twenty years3.  In this  sense, further progress 
and sustained economic growth in Nepal 
require targeted policies and investments. The 
World Bank (2014) emphasize the importance 
of three “I”s – Investment, Infrastructure, and 
Inclusion— for the development of Nepal and  
recommends that, to take a major development 
leap toward middle income status, the country  
should achieve annual real  GDP growth rate of 
around 7%.

There have been various constraints on growth 
in Nepal: modest natural endowments, 
challenging topography, extractive political 
regimes, low level of physical and human capital, 
and a prolonged period of political transition. 
The current state of Nepalese economy is also 
a result of poorly designed and implemented 
policies that have resulted in weak performance 

of the agriculture sector, low public investment, 
low capital accumulation, and low productivity 
growth4. Political instability and co-ordination 
failure are  the major challenges to economic 
growth in Nepal and the country should focus 
on agriculture, tourism, transport, and energy 
sectors for development5.

There are several ways  of assessing the 
contribution of infrastructure to an economy. 
It is widely acknowledged that infrastructure 
directly contributes to the production of goods 
and services and can  enhance the efficiency 
of productivity of other factors of production. 
For example, infrastructure plays  an important 
role  in production (energy) and distribution 
of goods (roads) and also  has implications for 
the overall well-being of households (electricity, 
access to market, access to safe drinking water 
and proper sanitation, and to well-designed 
cities). Infrastructure also  affects productivity 
and output as an additional input in the process 
of production (energy), reducing transaction 
and other costs of production (communication 
and transport), and allowing for more efficient 
use of productive resources6.

One  way to assess the relationship between 
infrastructure and its role in development is to 
examine the relationship between Infrastructure 
Index, GDP per capita and poverty rate. There 
is a strong positive correlation between GDP 
per capita and indicators of infrastructure stock 

3.	 World Bank, 2018. 4.	 Cosic, Dahal , and Kitzmuller, 2017.
5.	 Basnett et al., 2014 and NPC 2017b.
6.	 Dethier and Moore, 2012.
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and a negative relationship between poverty rate 
and indicators of infrastructure stock7. 

2.2. ROLE OF THE PRIORITY 
SECTORS IN GROWTH
Access to energy (electricity, fuel, etc.) is 
important in productive activities and 
improving the standard of living. Low level of 
electricity generation has not only constrained 
economic growth in Nepal but  also  its social 
development. Easy access to energy is also  a 
key factor for a ‘smart civilization’ with smart 
cities8. There is a positive association between 
Human Development Index (HDI) and per 

capita electricity consumption9. Lee (2005), 
studying the relationship between per capita 
energy consumption and the GDP of eighteen 
countries concludes that there is a long- term 
relationship between energy consumption and 
GDP of a country.

Transport infrastructure contributes to the 
economy through connectivity by facilitating 
the movement of goods and services. It also  
helps in providing access to health, education, 
markets, and services. Synergies created by 
connectivity of people, location, and goods and 
services can create jobs and industrial hubs. 
One  obvious benefit of better transportation 
network is saving of travel-time, which can 

In 2014,  China  established the USD 40 billion 
Silk Road  Fund  to invest in several key projects, 
collectively known as Belt and Road  Initiative (BRI). 
This initiative will see the development of six major 
economic corridors— the New Eurasian Land  Bridge,  
China–Mongolia–Russia, China–Central Asia–West-
ern Asia, Indo-China Peninsula, China–Pakistan, and 
Bangladesh–China–India–Myanmar.

These corridors are anticipated to be the major 
economic hub of energy and industrial clusters which  
will be created using rail, roads, waterways, air, pipe-
lines, and information highways. By connecting and 
enhancing the productivity of the countries along 
the new  Silk Road,  China  hopes that the economic 
benefits of cooperation can  be shared and the circle 
of friendship further expanded and strengthened.

In Nepal, the Ministry of Finance (MoF) has received 
development proposals from in-line  ministries, 
following the news of the BRI. Prioritizing the goal  of 
connectivity, proposals related to road, rail, hydro-
power, transmission line and communication projects 
have been forwarded to the MoF for selection and 
the discussions regarding viable  projects will be held 
in-line  with the common interests of both Nepal and 
China.  The proposals have prioritized Kyirong-Kath-
mandu- Pokhara-Lumbini Railway, Kyirong-Kathman-
du Highway, Nepal-China transmission line, Sunkoshi 
Marine Diversion, irrigation and drinking water 

projects in some mid-hill  areas. Although, Nepal has 
been pushing for massive USD 1 trillion  connectiv-
ity projects with China  since 2013,  the framework 
agreement was  finally signed only in May 2017.  The 
initiative has to take off the ground since officials of 
the countries are yet to hold discussions after the 
Government of Nepal selects the priority projects.

BRI can  prove to be extremely profitable for Nepal in 
terms of infrastructure and trade expansion. Partici-
pating countries like Nepal, which  have little to very 
low capacity to build  national infrastructures on their 
own,  can  benefit immensely by gaining easy and fast  
access to projects and their products could become 
easily tradable in the international market.

Nepal has ample opportunities to reap the benefits of 
being geographically located between two big giants 
in terms of global trade. To best utilize  the potential 
of prospective sectors such as hydropower, tourism, 
and agriculture, Nepal needs huge investments in 
mega infrastructural projects. Development of those 
sectors is only possible with a wide  network of sea 
and land routes across many countries. Therefore, 
joining  the BRI initiative has the potential to bring 
investments and experience from across the world 
to Nepal.

Sources:  https://thehimalayantimes.com/business/government-obtains-
belt-and-road-initiative-development-proposals/

https://thehimalayantimes.com/opinion/obor-initiative-implications-nepal/

Box 1 CAN NEPAL BE A PART OF REGIONAL CONNECTIVITY WITH BRI ?

7.	 ADB, 2017.
8.	 NPC/ADB, 2016.
9.	 UNDP, 2012.
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result in efficiency and reduction in production 
cost. Banister and Berechman (2001) argue that 
investment in transport infrastructure can be a 
supporting factor for economic development if 
other conditions like highly skilled  work force, 
availability of funds for investment, and suitable 
policy and regulatory environment are met. The 
study also  acknowledges the close correlation 
between growth in freight and passenger traffic 
and GDP of a country.

Water and sanitation play an important role  
in economic growth through improvement in 
health and productivity resulting from access to 
safe drinking water and proper management of 
sanitation. One  benefit of safe drinking water 
and properly managed sanitation is prevention 
of communicable diseases that can  result from 
low quality and unsafe drinking water and 
unmanaged sewage system. It also  improves the 
standard of living with better access to safe piped 
water and safer management of wastewater. 
Overall,  improved water and sanitation can  
enhance productivity and improve the standard 
of living by preventing diseases contracted from 
unsafe drinking water and poor sanitation10.

Urbanization and growth of a country go 
together. It helps create agglomeration 
economies that foster economic growth. No 
country has ever reached middle-income status 
without a significant population shifting into 
cities.  Very few countries have reached income 
levels of USD 10,000 per  capita before reaching 
about 60% urbanization. In other words, 
urbanization is necessary to sustain growth11.

Although a simple statistical relation between 
urbanization level and GDP does not  establish 
causality, it does suggest that urbanization 
is a very strong indicator of all aspects of 
productivity growth over  the long run12.

 The economic role  of cities in the context of 
Nepal needs to be understood with reference 
to the fact that urbanization in Nepal has 
occurred without industrialization. Also, Nepal 
joins several African countries in illustrating a 
different phenomenon — urbanization without 
growth (Figure 1) — where urbanization 
proceeds rapidly but  per  capita income remains 
stagnant. This is contrasted with the pattern of 
other countries (Figure 2: for example, China) 

Figure 1. Urbanization and per capita GDP in Nepal (1960-2015)
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Urbanization 
in Nepal has 
occurred without 
GDP growth. This 
is different than 
the pattern of 
other countries 
where GDP per 
capita increases 
faster than 
the rate of 
urbanization.

10.	 Hutton et al., 2004.
11.	 Annez and Buckley, 2009.
12.	 UN-Habitat, 2013.
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Figure 2. Urbanization and per capita Gdp in China (1960-2004)
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where GDP per capita is increasing faster than 
the rate of urbanization. The y-axis in the figure 
starts from 100.

Whereas China’s rate of urbanization was 16% 
and GDP per capita USD was 448 in 1960, 
in 2004 the rate of urbanization was 39% and  
GDP per capita USD was 5,33313. In Nepal, 
the rate of urbanization is increasing faster than 
GDP per capita. In 1960 rate of urbanization 
was 3.6% and  42% in 201514, GDP per capita 
was USD 267 and 689 respectively (GDP per 

capita in 2010 constant price obtained from 
WDI).

In Nepal, whenever new municipalities are 
declared, the level of urbanization jumps 
abruptly to a new  height in official figures. 
This however, is a populist political decision 
and most of the municipalities are still 
predominantly rural in character.  In fact, 
there are rural areas within municipalities and 
urbanized areas within Gaunpalikas (so-called 
rural municipalities). All in all, Nepal is still in 
an early  phase of urbanization.

13.	 Annez and Buckley, 2009.
14.	 Census data cited in Subedi 2014 and NPC, 2016.
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11
15	 Also includes investment made by NEA in addition to budget allocation in energy sector.

Table 1: Summary of GDP and infrastructure stock of Nepal and  other relevant countries

Country GDP PER CAPITA IN 
USD (2017)

GDP growth rate (%) INFRASTRUCTURE  
SCORE (OUT OF 100)

2017 2016

Bangladesh 1,516 7.28 7.1 31.5

India 1,942 6.68 7.1 51.4

Lao PDR 2,457 6.89 7 34.2

Nepal 849 7.91 0.6 17

Pakistan 1,547 5.7 5.7 35.1

Sri Lanka 4,073 3.31 4.4 54.6

Thailand 6,595 3.91 3.2 62.2

Vietnam 2,342 6.81 6.2 56.3
Source: ADB (2017), World Bank national account data, Global Competitiveness Report 2017-18.

3. 
Current State and  
Challenges of Infrastructure 
Development in Nepal

This section presents the current 
state of infrastructure and discusses 
the challenges of infrastructure 
development in the country. The 

discussion begins with a general overview of 
the state of infrastructure followed by an in-
depth discussion on the state of infrastructure 
in each priority sector, including at the federal 
level. To assess the state of infrastructure of the 
country and compare it with other countries, 
the study looks into  infrastructure score, capital 
expenditure, Gross Fixed Capital Formation 
(GFCF), and access to basic services to 
electricity, paved roads, safe drinking water, etc.

3.1. CURRENT STATE OF 
INFRASTRUCTURE
The current state of infrastructure of the 
country is far from satisfactory. Table 1 
summarizes the GDP per  capita, GDP growth 

rate, and infrastructure score (one of the 
components of global competitiveness ranks). 
Nepal’s infrastructure score at 17 fares poorly 
compared to other countries, indicating its 
weak infrastructure stock. Nepal’s  GDP per  
capita (USD 849) is also  comparatively lower.

3.2. CAPITAL EXPENDITURE 
AND GROSS FIXED CAPITAL 
FORMATION (GFCF)
Capital expenditure and GFCF are proxies 
for investment in infrastructure. Government 
expenditure in Nepal is divided into  capital 
and recurrent expenditures. Capital expenditure 
includes expenses on vehicles, land, and 
buildings. The total capital expenditure in the 
priority sectors in the six fiscal years 2011/12 
to 2016/17 was USD 7.03 billion15. Of the 
priority sectors, energy and transport showed 
higher capital expenditures compared to water 
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and sanitation and urban development sectors. 
The capital expenditure in energy was USD 
3.95 billion, in transport USD 2.30 billion, in 
water and sanitation sector USD 0.60 billion, 
and in urban development 0.16 billion, (MoF, 
2018).

For the fiscal year 2016/17 capital expenditure 
in transport was USD 0.82 billion, 3.12% 
of the GDP16. For energy sector, it was USD 
0.86 billion, 3.27% of GDP. Details on capital 
expenditure of the priority sectors as percentage 
of GDP and in billion USD for the six fiscal 
years are presented in figures 3a. and 3b. 
However, according to the estimate of spending 
required on infrastructure from studies by 
Andres et al. (2014) and Bhattacharya (2010), 
this  level of spending is low.

The GFCF is the net value of assets acquired 
during the accounting period and records the 
value of fixed asset investment. The record is 
classified generally into construction, machinery 

and equipment, and other categories (including 
research and development). However, not  all 
the fixed assets are infrastructure investment17. 
Despite this, GFCF is a good indicator of 
the level of investment in infrastructure. 
Larger GFCF values indicate a higher level of 
investment in infrastructure. ADB (2017) uses 
various measures such as: i) budget spending plus  
private participation in infrastructure; ii) GFCF 
plus  private participation in infrastructure; and 
iii) GFCF on construction excluding buildings. 
The general level of GFCF of Nepal (nearly 6% 
of the GDP) is lower compared to that of India 
(nearly 8%) and China  (nearly 16%).

3.3. STATE OF ENERGY 
INFRASTRUCTURE
The major sources of energy in Nepal are 
firewood, agri-residue, animal waste, coal, 
petroleum products, and electricity. Firewood 
is the largest source of energy (68%) in Nepal, 

Figure 3a. Capital expenditure in priority sectors as percentage of GDP for fiscal years 2011/12-2016/17
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Source: MoF(2018), NEA (2018).

16.	 Economic Survey  (Ministry  of Finance, 2016).
17.	 For instance, housing or dwelling.
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whereas electricity constitutes only 4% of the 
total energy supply (MoF, 2017).  Although the 
contribution of electricity in total energy supply 
is lower compared to other sources, it has the 
highest potential to catalyze economic growth 
and improve the standard of living.

With a huge hydropower generation potential 
(economical) of around 43,000 MW, Nepal 
has so far been able to generate less than 
1,000  MW. According to the Nepal Electricity 
Authority (NEA), there are 88 hydropower 
plants in operation with a combined generating 
capacity of 967.85 MW. Of these plants, 
60 belong to independent power producers 
(IPPs) contributing 441 MW to the Integrated 
National Power System (INPS). Furthermore, 
there are 113 hydropower plants of varying 
capacities at different stages of construction, 
expected to generate 3,080 MW. Among these, 
102 IPP plants are expected to generate 2,042  
MW.  There are also two thermal plants (with 
NEA) with a combined capacity of 53.4 MW 
(NEA, 2017).

Only 76.3% of the total households in Nepal 
have access to electricity (MoF, 2017).  Limited 
access to electricity has resulted in low level 
of economic and social development. The 
consumption level for those with access to 
electricity is also  low compared to other 
South Asian countries. Per capita electricity 
consumption in Nepal is 130 kWh compared 
to India,  Pakistan, Bangladesh, and Sri Lanka  
(780, 459, 290 and 530 kWh respectively) 
(ADB, 2016).   Furthermore, until 2016,  Nepal 
faced a severe constraint in electricity supply 
resulting in 3-4 hours of daily loadshedding 
during the wet  season, and upto 18 hours in 
the dry season.

The total circuit  length of the national 
transmission system is 3,465.76 km. An 
additional 3,205  km is now under construction 
(NEA, 2017). Currently, there are 2.79 million  
(out  of 5.4 million) households connected to 
the NEA power system (NEA, 2016).

Nepal has a potential of generating 
approximately 1,830  MW of electricity from 

Figure 3b. Capital expenditure in priority sectors in  billion of USD for fiscal years 2011/12-2016/17
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With a huge 
hydropower 
potential of 
around 43,000 
MW, Nepal has so 
far been able to 
generate less than 
1000 MW.
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concentrating solar energy and about 2,100 
MW from grid connected photovoltaic system.

Additionally, Nepal has the potential to produce 
nearly 3,000  MW of electricity from wind  
energy (AEPC, 2008).

One important indicator for efficiency of the 
power sector is the percentage of electricity lost in 
transmission and distribution. Nepal loses nearly 
30% of the total electricity generated. To put it 
in context, the average electricity loss  of OECD 
countries is 6% (ADB, 2017).   The rate of loss  of 
electricity is declining, albeit at a very slow pace.

There is also  a constraint to the storage of 
petroleum products. Nepal Oil Corporation 

(NOC), which is a monopoly supplier, currently 
has a storage capacity of only 71,622 kiloliters 
at 10 different locations (NOC, 2017).  Among 
these, Kathmandu and Amlekhgunj are the major 
storage hubs. However, they are barely able to 
meet 20 days’ worth of national demand (NOC, 
2017). Nepal has, so far, no network of pipelines 
for transportation of the petroleum products. 
However, NOC and Indian Oil Corporation 
(IOC) have initiated the preparation of a detailed 
project report for a 41-km  long petroleum 
pipeline network of which 39 km will lie in 
Nepal and the remaining 2 km in India.

Energy  in Federal Nepal18

The hydropower potential and generation 
capacity vary across the seven provinces in 
Nepal. While Province 1 has the highest 
potential, Province 4 is the largest supplier to 
the national electricity grid. Provinces 6 and 7 
have a considerable hydropower potential but  
insignificant generation capacity at present. 
There are no hydropower plants in Province 2. 
Figure 4 shows the province-wise distribution 
of hydropower potential and current electricity 
generating capacity across Nepal.

Figure 4. Hydropower potential and  generation capacity by province in percentage

Province 1  Province 2 Province 3 Province 4 
(Gandaki)

Province 5 Province 6 
(Karnali)

Province 7 
(Sudurpaschim)

 Area (%) 17.6 6.56 13.79 14.76 13.32 20.67 13.27

 Population (%) 17.1 20.4 20.9 9.3 16.9 5.8   9.6

 Electricity Generation (%) 13.06 0 36.87 46.55 2.26 0.39 0.88

 Hydropower Potential* (%) 25.66 0 16.54 19.94 6.53 18.27 13.05

Source: Regmi  & Vinaik (2017); *Kandel,(2018).

n	 Hydropower Plants (88 plants- 967.85 MW)

n	T ransmission Lines (3465.76 km)

n	 Distribution Networks (NEA connection 3.26 
million  – 3.06 million domestic consumers 
out  of 5.4 million households)

n	F ossil fuel storage capacity (71,622 kiloliters)

Box 2 AVAILABLE ENERGY 
INFRASTRUCTURE

18.	 Although officially, Province 4 has been named Gandaki Province, Province 6 Karnali Province, and Province 7 Sudhurpaschim 
Province, for consistency, we have retained the earlier (numerical) nomenclature.
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3.4. STATE OF TRANSPORT 
INFRASTRUCTURE
Nepal’s  transport infrastructure is dominated by 
road networks, which provide for the movement 
of approximately 90% of all passengers and 
freight. The road infrastructure in Nepal is 
categorized into Strategic Road Network 
(SRN) and Local Road Network (LRN). SRN 
comprises national highways and feeder roads 
and LRN district, urban, and village roads. The 
objectives of SRN are to provide: a) important 

road linkages to the border areas with China;  
b) connect major river corridors; and c) develop 
Mid-Hill and Postal Highways. LRN is divided 
into  Village Road  Core  Network (VRCN) and 
District  Road  Core Network (DRCN) which 
connects at local levels.

The road network has grown from 276 km in 
1956  to around 69,000 km in 2017. LRN 
constitutes a significant proportion (82%) of 
Nepal’s road system. of which around 51% 

Table 2: Types and  condition of Strategic Road Network (SRN) by physiographic region (2016)

REGION TOTAL 
LENGTH  
(IN KM)

% ROAD CLASS
BLACK 

TOPPED
% GRAVEL % EARTHEN %

Mountain  
(16 Districts)

1,644 13.19 614.36 9.65 95.1 5.50 935.5 21.4 709.46

Hill 
(39 Districts)

6,593 52.86 3,183.56 49.99 567.25 32.83 2,842.34 64.9 3,750.81

Tarai  
(20 Districts)

4,235 33.96 2,571.06 40.37 1,065 61.67 599.03 13.7 3,636.80

Total (Nepal) 12,473 100.0 6,368.98 100.0 1,728 100.0 4,376.87 100.0 8,097

Source: DoR  (2016).

 

 
Figure 5. Map of road  connectivity in Nepal

Source: DoLIDAR, DoR.

The road networks 
in Nepal is 
dominated by fair 
weather roads 
which are seasonal 
and operational 
only during rainy 
season. Only 33 
percent of total 
road networks are 
all-weather roads.
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(57,632 km) is seasonal19 and operational only 
in dry season. The current length of SRN is 
12,473 km.

Out of the 14,900 km of SRN identified, 
315 km is under construction. Two mountain 
districts — Humla and Dolpa — are yet to be 
connected to the SRN.

Taking into consideration both the road 
networks, the total road density is only 15 
km/100 sq km in the mountains, 83.43 km/100 
sq km in the hills and 69.53/100 sq km in Tarai. 
Paved roads, normally all-weather roads, have 
a density of 15.78  km/100 sq km. Although 
Nepal’s total (paved and unpaved) road density 
(48.78  km/100 sq km) is larger than that of 
other mountainous countries such as Bhutan 
(20km/100 sq km) and Pakistan (32km/100sq 
km), effective transport service is limited only 
to around 50 % of the networks.

The road system in Nepal has been developed 
and built in stages. The first stage begins with 
track opening, followed by upgrading activities 
such as gravelling, construction of drainage 
structures along with river crossing structures 
and then bituminous pavement. The GoN has 
focused more on building new  roads in the 

rural areas, rather than upgrading earthen tracks 
to all-weather roads. The present road system 
consists of 64% of SRN and 31.7% of LRN 
in paved condition (bituminous and graveled). 
The rest is in earthen condition. Only 4% of 
LRN and 51% of SRN are bituminous paved.

Maintaining gravel surface pavement remains a 
challenge due to excessive rain  during monsoon 
and complete dry spells afterward. After three 
to four  years of operation, the gravel surface 
reverts back  to the earthen stage owing  to the 
excessive loss  of gravel.

Out  of the total SRN, around 53% of the 
roads are in the hill followed by 34% in Tarai 
and only 13% in the mountain. A significant 
proportion of mountain roads are in earthen or 
track condition. Table 2 presents the types and 
condition of SRN in these three regions.

The road network in Nepal is dominated by 
fair weather roads which  are seasonal and 
operational only during the dry season. Only 
33% of the total road network are all-weather 
roads, the rest fair-weather. Sixty-eight % of 
LRN is fair-weather, out  of which  more than 
51% need major investment to make them 
operational. Local village roads mostly fall 

Figure 6. Road network developed by Department of Road for fiscal years 2001/02-2015/16

Source: MoF (2016).
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19.	 Assessment carried out  by DoLIDAR (Department of Local Infrastructure Development and Agriculture Roads) in 2016/17.
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The present road 
system consists of 
64% of SRN and 
31.7% of LRN in 
paved condition 
(bituminous and 
graveled). The 
rest is in earthen 
condition. Only 4% 
of LRN and 51% of 
SRN are bituminous 
paved.
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Figure 7. Total  roads (SRN and  LRN) in provinces by physiographic region

Source: DoR (2016) and  DoLIDAR (2016).
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under this  category. According to the Ministry 
of Finance (MoF) Economic Survey (2016/17), 
65% of the roads built by the Department of 
Roads (DoR) (including district road network) 
are all-weather. During the early years of planned 
development, (FY 2001/02 to FY 2006/07), 
road work grew by around 2.2% annually. After 
FY 2006/07 it rose to 6%. Figure 6 depicts the 
focus and priority received by road up-grading 
activities after FY 2006/07.

Following  the approval of the Strategic Plan20 
for SRN, major efforts have been put into 
upgrading and widening of the existing SRN to 
higher lane standards. The East-West Highway  
is being upgraded to four-lane standards. The 
design work  of the Narayanghat-Butwal 
Section has been completed and is awaiting 
construction.

Roads in Federal Nepal
According to the Constitution, highways 
come under the jurisdiction of the Federal 
Government whereas LRN has been entrusted 
to local governments21. Figure  7 presents the 
road network distribution in each province 
based on terrain conditions. The hills constitute 

a significant proportion of road networks (58%) 
in all provinces except Province 2. Province 2, 
with only Tarai districts with a flat terrain, has 
31% leaving 10% to the mountain, mostly in 
the form of track and operational only during 
the winter season. Considering the distribution 
of all-weather and fair-weather roads (SRN and 
LRN) in the provinces, Provinces 1, 3, and 4 
have a significantly higher share of fair-weather 

Source: DoR (2016).

Figure 8. Total  roads (SRN and LRN) by province
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20.	 Approved by the GoN, 2014 Development and Agriculture Roads) in 2016/17.
21.	 Schedules 5,6,7,8, and 9 of the Constitution define the roles and responsibilities of road network among the three tiers of the government.
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Source: DoRs (2011)  and DoLIDAR (2016).

Figure 9. Road density by province
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Headline numbers on infrastructure investments 
needs usually highlight the quantity of 
infrastructure required to sustain economic 
growth. But a higher quantity of investment may  
not necessarily translate to greater returns from 
infrastructure in the long run.

Equal  attention should be devoted to the quality 
of the infrastructure that is built.  After all, higher- 
quality infrastructure is generally more durable, 
resilient, and efficient.

Quality  infrastructure may  cost  more in the 
beginning but  is worth the extra investment. 
Infrastructure of lower quality tends to deteriorate 
faster, making it more expensive to maintain, and 
eventually replace. In other words, you get what 
you pay for…

…We (authors of the blog, Janine Elora Lazatin  
and John Paul  Flaminiano) begin our  comparative 
exercise by estimating two types of composite road 
densities for developing Asia (excluding the People’s 
Republic of China)  and for OECD countries. First, 
we derive the “unadjusted road density” by taking a 
simple sum of road densities for each type of road. 
Then,  we come up with an “adjusted road density” 
by putting a larger weight on motorways. Our 
exercise suggests that there is a 9.05 km per  10,000 

sq km difference between adjusted and unadjusted 
road densities based on our  model.

If we apply this  gap  to developing Asia’s land area 
and assume a uniform unit  cost,  this  would mean 
that there is an additional 90,026 km worth of roads 
that needs to be financed for developing Asia to 
meet the OECD’s quality-adjusted road density level.

Our simple illustration using road density 
demonstrates that we need to adjust for quality 
when estimating infrastructure investments. 
Failure to consider quality may  result in a 
persistently large gap  between a country’s true 
infrastructure investment needs, and how  much it 
currently invests or should invest in the future.

Adjusting for quality matters. If countries in 
Asia and the Pacific truly want to close their 
infrastructure gap,  future investments should 
avoid  scrimping on quality. Low-quality 
infrastructure can  be seen as better than no 
infrastructure at all. But in the long run,  only 
high-quality infrastructure can  sustain the region’s 
sustainable economic growth.

Source: https://blogs.adb.org/blog/why-asia-needs-invest-
quality-infrastructure 
Published: Friday, 05 May 2017.

Box 3 WHY ASIA NEEDS TO INVEST IN QUALITY INFRASTRUCTURE ?

Quality 
infrastructure 
may cost more 
in the beginning 
but is worth the 
extra investment. 
Infrastructure of 
low quality tends to 
deteriorate faster 
making it expensive 
to maintain and to 
replace. 
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roads compared to the remaining provinces, 
summarized in Figure  8. In terms of province-
wise road distribution, Province 3 claims the 
highest road density (84.83  km/100 sq km), 
and Province 7 the lowest. In fact, the road 
densities in Provinces 6 and 7 are less  than the 
national average (47.88  km/100 sq km.). The 
proportion of all-weather road network in each 
province is lower than 50%. The road density 
(km/100 sq km) of each province is compared  
in Figure 9.

Figure 10 provides an overall outlook on road 
density in the provinces. Province 4, with a 
kilometer for  211 people, stands highest in 
road density ranking 7th (5 km/100 sq km) 
in forms of all-weather road density (km of 
road per 100 sq km) and  Province 2 figures 
lowest (1 km for 823 people), ranking second 
in forms of all-weather road density (31.1 
km/100 sq km). Looking at the current state 
of road development in provinces, adopting the 
currently followed standardized strategy may 
not be appropriate in managing and developing 
road networks in every province. Provinces 3 

and 4 need strategies for upgrading the roads 
from fair-weather to all-weather and Provinces 
2 and 7 need strategies to increase road length.

3.5. STATE OF WATER AND 
SANITATION INFRASTRUCTURE 
Nepal has made substantial progress in the past 
few decades in providing access to basic water 
supply and sanitation services. The Millennium 
Development Goals target for Nepal of 53% 
coverage of both water supply and sanitation 
was surpassed by the end of the 2015. The 
current reported coverage is 95% in basic water 
supply and 98% in sanitation22 (NPC, 2019).  
However, this does not account for quality of 
services of the water supply and sanitation.  As 
of 2017, only 27% of water supply is safely 
managed, a slight improvement from 24% in 
2000 (WHO & UNICEF, 2017).

According to the National Water Policy (2005) 
coverage targets for 2017, 27% of the population 
should have access to medium or high-level 

Figure 10. Ranking of provinces by road  density

Source: DoR (2061) and DoLIDAR (2016).
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22.	 Other surveys such as the Demographic and Health Survey  (DHS), Multiple Indicator Cluster Survey  (MICS), 
etc.also report a coverage figure of more than 80 % for water and sanitation services in Nepal.

Out  of the total 
SRN, around 53% 
of the roads are in 
the hill followed 
by 34% in Tarai 
and only 13% in 
the mountain. 
A significant 
proportion of 
mountain roads 
are in earthen or 
track condition.
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The Lekhnath Water Users and Sanitation 
Committee (WUSC) provides 68 liters per capita 
of water per day on average to its consumers, 
comprising 76.5% of the total population 
within its service area, at a daily average of 14 
hours throughout the year. Both production 
and consumption are fully metered. Financial 
management is good with an operating ratio of 
0.46, accounts receivable equivalent of 0.70 month, 
and collection efficiency of 97.4%. The average 
tariff of NPR 17.74, or $0.16 per cubic meter, results 
in surplus after meeting Operation & Maintenance 
expenses. The staff per 1,000 connections ratio 
is also good at 3.6—the seventh lowest of the 37 
water utilities benchmarked by the Sector Efficiency 
and Improvement Unit (SEIU) in 2015. It also 
operates a computerized billing system that enables 
customers to pay their water tariffs online.

Though better performing in all respects than an 
average South Asian water utility, Lekhnath WUSC 
is constantly working to improve results. The WUSC 
is currently considering extending supply hours 
and coverage, developing new water sources, 
and investing in a back-up power generator. It is 

designing an additional overhead storage tank 
required to cater to the growing demand and 
population. The WUSC continues to train staff on 
utility management and improve water quality 
monitoring. With a new utility support unit now 
established under DWSSM and soon to be fully 
operational, Lekhnath WUSC may get a lot more 
help in carrying out what needs to be done next.

The Lekhnath water supply scheme is also the 
first insured project in the water supply sector 
in Nepal, whose insurance coverage includes its 
major infrastructure components and transmission 
pipelines against earthquakes, floods, and 
landslides.

But the Non Revenue Water (NRW) percentage in 
Lekhnath water supply is still high at 31% for which 
effective technical and managerial instruments 
must be designed and implemented.

Source:
MoWSS (2016). This initiative is a part of “Small Towns Water 
Supply and Sanitation Project” (STWSSP) funded by ADB 
and implemented by the Department of Water Supply and 
Sewerage Management (DWSSM).

Box 4 LEADING BY EXAMPLE – LEKHNATH WUSC SHOWS THE WAY

Source: MDG Progress Report (2013), NPC/UNDP.

Figure 11. Water coverage by source and  region
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drinking water supply service. Piped water, 
considered to be the safest source, varies across 
the rural-urban setting in terms of coverage. 
While 58% of the population in the urban areas 
has piped water services, the figure is only 41% 
for rural areas (Figure 11). In areas without 
access to basic water supply, water sources are 
either natural springs and spouts, or shallow 
groundwater wells, and hand pumps. Despite 
attempts to improve water quality, only 27% of 
the water systems are reported to comply with 
the national water quality standards.23 

Nepal has come a long way in improving 
access to basic sanitation24  with coverage 
raised to 97% in 201925 from 62% in 2011.  
The country has witnessed a robust social 
momentum and transformational improvements 
in basic sanitation with several districts and 
municipalities being declared Open Defecation 
Free  (ODF) zones, following the launch of 
Sanitation and Hygiene Master Plan  in 2011. 
In the case of rural sanitation, as is the focus 
of the Master Plan, the country has adopted a 
sanitation ladder approach of gradually moving 
from ODF to a total sanitation community. 
However, CBS  (2011) states that only 30% of 
the urban households are connected to sewerage 
or septic tank. This implies that wastewater has 
not received a priority.

Issues of access and quality
An improved drinking water source is defined 
as one that is not  only protected from outside 
contamination but  also  from fecal matter 

contamination through appropriate safety 
measures. Coverage figures may drop sharply if 
normalized based on this  definition. Mediocre 
situation of water supply in Kathmandu — the 
biggest urban center in the country — raises 
questions about the relevance and interpretation 
of such  statistics.

The quality of supplied water is still a matter of 
concern to consumers. Contaminated water and 
unsafe sanitation have increased the vulnerability 
of population to diseases like cholera, diarrhea, 
dysentery, hepatitis A, typhoid, polio etc.  One 
study by WHO Nepal (2018) states that almost 
240 million people are affected globally by 
schistosomiasis – an acute chronic disease caused 
by parasitic worms contracted through exposure 
to infested water26. It recounts the recent cholera 
outbreak in Rautahat, as also Hepatitis A and E 
outbreaks in Biratnagar in 2014.  

There is high  prevalence of arsenic (As) in 22 
districts of Tarai, with sporadic cases reported 
in Kathmandu. Public water supply in 
Kathmandu, in general, is highly contaminated 
(mainly by pathogens) and people have to resort 
to expensive coping mechanisms like filtering 
and boiling  to keep water safe. Water quality, for 
these reasons, should receive priority during the 
next decade. This would require precautionary 
methods through adoption of water safety plans, 
and establishment of additional water treatment 
plants. Tables 3 and 4 summarize the various 
parameters of different quality levels  of water 
supply and sanitation proposed by this study to 
facilitate planning and continued assessment.

Table 3: Service level of water supply

LIMITED BASIC IMPROVED

•	 Partially protected source
•	 No disinfection
•	 Partial supply

•	 Protected source
•	 Disinfected and basic 

treatment
•	 HHs connection – 45 lpcd*
•	 Intermittent daily supply

•	 Treated to National Drinking Water 
Quality standards (NDWQS)

•	 Fully plumbed
•	 100 lpcd
•	 Continuous

*Note: lpcd denotes liters  per  capita per  day.

23.	 Fourteenth Plan  (2016/17-2018/19), National Planning Commission.
24.	 Basic sanitation is the lowest-cost technology ensuring use of toilets.
25.	 Fifteenth Plan (2019/20-2023/24), National Planning Commission.
26.	 Country Cooperation Strategy 2018-2022 position paper prepared by WHO 

in Nepal for Program Category –  Cat 3 Environmental Health (WASH).

Piped water, 
considered to be 
the safest source, 
varies across 
the rural-urban 
setting in terms 
of coverage. 
While 58% of the 
population in 
the urban areas 
has piped water 
services, it is only 
41% for rural 
areas.



 N e p a l  I n f r a s t r u c t u r e  2 0 3 0 :  I n v e s t m e n t  a n d  F i n a n c i n g  N e e d s

22

Wastewater management
For all practical purposes, waste-water 
management system in Nepal can  be 
considered to be in infancy. Very few systems 
have been constructed and few of those 
constructed are in successful operation. Some 
successful examples are— treatment of hospital 
wastewater in Dhulikhel, industrial wastewater 
in Hetauda, a small community wastewater 
system in Siddhipur (Lalitpur),  etc.  A fecal 
sludge treatment plant is in successful operation 
in Lubhu, Lalitpur. The Department of Water 
Supply and Sewerage Management (DWSSM) 
is also  piloting non-sewered sanitation programs 
in Kakarvitta and Charali in Jhapa, taking into 
consideration the applied regulations across 
sanitation service chains, effective operation of 
treatment plants, and partnership between the 
public and private sector.

Water treatment systems in Nepal are rare, the 
sewers are discharging openly into  natural bodies. 
Kathmandu Valley has 4 pond-based treatment 
units, in Dhobighat and Kodku-Balkumari (in 
Lalitpur), and Sallaghari and Hanumanghat 

(in Bhaktapur). However, the total treatment 
capacity of these plants is a mere 19 MLD27.

Further, most of these systems are dysfunctional. 
The treatment plant just upstream of Guheshwori, 
constructed to treat sewerage before discharging it 
into   the Bagmati River, has a treatment capacity 
of 17 MLD and is only partially functional.

A Sewerage Master Plan  for Kathmandu 
projected to the year 2030 — Kathmandu 
Valley Wastewater Management Project — has 
been prepared under an ADB Loan28. The scope 
of this  project includes rehabilitating existing 
network, laying new  interceptors along the major 
rivers, expansion of networks, refurbishment of 
existing treatment plants, and construction of 
new  treatment plants. The cost  of the project 
is approximately USD 817 million. The plan 
projects a population of 4.5 million  by 2025  
and assumes that 70% of it will be covered 
through a sewerage network, with 30% relying  
on onsite sanitation systems. The master plan 
has made an inventory of wastewater treatment 
systems in the Kathmandu Valley (see Table  5).

Table 4: Service level of sanitation

ON-SITE  
SANITATION

ON-SITE CONNECTED 
WITH TREATMENT

SEWERED WITH PRIMARY  
TREATMENT

SEWERED WITH SECONDARY 
TREATMENT

•	Septic  tank

•	Soak away  
and soak pit

•	 Septic  tank

•	 Regular desludging 
services

•	 Safe fecal sludge 
management

•	Connected sewer 
network

•	Pond or wetland system

•	Connected sewer network

•	Reactor-based treatment

•	Treated to National  
Wastewater Effluent 
Standards 

Table 5: Wastewater treatment plants in Kathmandu Valley

PARAMETER   HANUMANGHAT SALLAGHARI KODKU DHOBIGHAT GUHESHWORI

Year of Establishement 1975 1983 1982 1982 2001

Capacity (MLD) 0.5 2 1.1 15.5 16.4

Area of WWTP (ha) 0.7 3.3 6.5 30.4 5.0

Population 4,000 20,000 8,000 40,000 198,000

Source: Draft  Sewer Master Plan  Review Report, Kathmandu Valley Wastewater Management Project (2016).

27.	 Million liters  per  day.
28.	 ADB Loan No. 3000NP.
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Water and  sanitation in  
Federal Nepal
The recent restructuring of state presents an 
opportunity for improvement in the current 
situation in the sector. It is highly likely that 
water supply and sanitation will be amongst 
the first-priority issues to be addressed by these 
municipalities. The central government’s role  
in the sector includes program development 
and investment in quality water and sanitation 
services. The federal role will also be that of a 
facilitator, engaging mainly in building local 
capacities to deliver safely managed water 
supply and sanitation services and addressing 
the broader issues of pollution control of natural 
water bodies and climate change. However, 
metropolitan and sub-metropolitan cities 
would still require significant central support to 
implement their programs.

In the rural areas, programs are more likely to be 
focused on building new  systems for “reaching 
the unreached” and improving the functionality 
of water systems already commissioned. 

Additionally, works related to catchment 
management, source protection, and local 
actions to mitigate climate change impacts are 
also  likely to gain momentum.

The realization of Sustainable Development 
Goal 6 – Ensure availability and sustainable 
management of water and sanitation for all – 
and associated activities, will be pursued as a 
national agenda, but it will be implemented 
locally. The range of activities, where private 
sector inputs are desired and mutually beneficial, 
needs to be explored and designed.

Upgrading the levels  of services, based on 
municipal water supply and sanitation plans, is 
likely to be the agenda for many municipalities. 
Most of the activities are likely to be related 
to strengthening reliability and continuity of 
the systems and ensuring availability of the 
adequate quantity of safe water. Accordingly, 
many municipalities will prepare a plan for 24 
hours supply of safe drinking water. They will 
also need  to mobilize resources and political will 
toward city-wide inclusive sanitation services

3.6. STATE OF URBANIZATION 
Urbanization is a global phenomenon. Today,  
more than half of the world’s population live 
in cities.29 The share of urban population is 
expected to increase to 66% by 2050  with 
urban growth concentrated in Asia and Africa 
(UN DESA, 2014).  The two neighbors of 
Nepal – China and India  – are projected to add 
696 million  urban dwellers by 2050.30  Nepal’s 
own  urbanization may  not be as significant as 
that of its neighbors, yet it is one of the most 
rapidly urbanizing countries in the world.

Urban growth in Nepal is primarily 
characterized by: (i) an increase in the number 
of municipalities; (ii) an expansion in urban 
areas; (iii) a relatively steady increase in the 
population of designated urban areas in the 
initial years; and (iv) an explosion in the 
population in recent years (Subedi, 2014).  
Measuring urbanization in terms of municipal 
population—in contrast to the designated 
urban areas meeting minimum criteria related 
to population, infrastructure, and revenue— 
affects the analysis of urban growth in the 
country. Although this  is a contested method, 
there is no denying that urban growth in Nepal 
has been mostly haphazard where declaration of 
municipalities is mostly a political decision.

Infrastructure and services in most 
municipalities, including established cities, 
are inadequate in terms of both quantity and 
quality. Numerous challenges still exist  in 
meeting even the basic needs of the burgeoning 
urban population including housing, drinking 
water and sanitation, jobs,  transportation, and 
healthcare, among others.

In 1981,  there were 23 municipalities which  
were home to 6.4% of the total population 
of the country. In 1991,  the number of 
municipalities increased to 58 and remained 
unchanged till 2011.  However, the share of 
population living in municipalities rose from 
13.9 to 17.1% at a significant growth rate of 
3.38% per annum. With 293 municipalities 
in the country today (see  Figure 14), about 
two-thirds of the national population are 
estimated to live in municipalities. Out  of the 

29.	 In 2014,  the share of urban population stood at 54 % (UN DESA, 2014).
30.	 Between 2014  and 2050,  China,  India,  and Nigeria will account for 37 % of the projected growth of the world’s urban population 

with India  adding 404 million  urban dwellers, China  292 million,  and Nigeria 212 million  by 2050  (UN DESA, 2014).

Urban growth in 
Nepal is primarily 
characterized by 
an increase in 
the number of 
municipalities
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With widespread development in the information, 
communication, and technology (ICT) sector, the 
concept of Smart City (SC) has gained momentum 
worldwide. An SC is an urban development 
vision to improve the quality of life by using 
urban informatics and technology to improve the 
efficiency of services and meet residents’ needs 
(UN-ECOSOC, 2016).

The urgent need for cities in developing countries 
is to provide adequate urban infrastructure to 
match the rapid pace of urbanization. In meeting 
infrastructure demands, smart infrastructure 
applications can enable cities to achieve 
leapfrogging in technology. Keeping this in mind, 
the Government of Nepal announced, through 
the Budget of Fiscal Year 2016/17, development 
of three SCs, namely Lumbini, Nijgadh, and the 
defined area of Gorkha, Lamjung and Tanahu 
districts with Palungtar at the center. More 
recently,  ten more municipalities have been added 
for development as SCs.

SCs can either be built from the start — such cities 
are designed to attract businesses and residents 
with a master plan that uses ICT to deliver efficient 
citizen benefit services — or existing cities can 
be ‘smartized’ step-by-step using retrofits and 

upgrades. However, for established cities, setting 
up smart technology in areas like water, power, and 
transport takes longer as these cities were not built 
keeping technology advancement in mind. 

SCs exploit technology to offer high quality of 
life for residents — in electricity, water supply, 
sanitation and recycling, traffic and transport 
systems (that use data analytics to provide efficient 
solutions to ease commuting), automated building 
security and surveillance systems (requiring 
minimal human intervention), and Wi-Fi-powered 
open spaces and houses that ensure always-on, 
high-speed connectivity.31 

PPP allows the government to tap the private 
sector’s capacity to innovate, invent, and bring 
in efficiency. Greater involvement of the private 
sector in the delivery of services is another 
instrument as it brings enables higher levels of 
efficiency. However, certain concerns need to be 
addressed: defining the scope properly, setting of 
dispute resolution mechanism at the local level, 
designing PPP projects that enough flexibility 
is available, ensuring full transparency and 
accountability, shortening the procurement cycle, 
and facilitating due recognition to quality rather 
than only profit.

Box 5 Smart City Development in Nepal

Figure 12. Municipal population growth trend

Source: Based on CBS data cited in Subedi (2014) with added input. 
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31.	 http://www.livemint.com/Specials/HucTFmqE2wflhIpVTcv0XN/Smart-cities-to-soon-become-a-reality-in-India.html.
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293 municipal bodies, there are 6 metropolitan 
cities, 11 sub-metropolitan cities,  and 276 
municipalities. Figure 12 shows the changing 
number of municipalities and their population 
size since the 1952/54 census.

Despite priorities accorded to urban 
development, “urbanization in the country has 
not  been able to produce favorable impacts in the 
peripheral rural areas” (DUDBC32, 2007).  The 
National Urban Policy, 2007  (DUDBC, 2007) 
cites  the following two reasons for rural areas 
not adequately benefiting from urbanization in 
Nepal: (i) minimal investments (from public 
and private sectors) in small towns, resulting in  
inadequate provision of physical infrastructure 
and low economic growth; and (ii) inadequate 
road networks and communication facilities 
resulting in  weak  rural-urban trade linkages.

Urbanization in Federal Nepal
Province 2 has the highest (73) number of 
municipal bodies and Provinces 6 and 7 have 
the lowest number of municipal bodies with 
24 in each (Figure 13 and Table 6). However, 
in terms of the distribution of municipal 

population among provinces, Province 3 claims 
the highest share (24.45%) and Province 6 
the lowest (4.59%). In terms of the share of 
municipal population out of the respective 
provincial population – a proxy indicator for 
urbanization level – Province 6 is the least 
urbanized whereas Province 3 is the most 
urbanized. The population analysis is based on 
the 2011  Census.

Haphazard urban growth across the country 
has expanded habitation even in unsafe and 
geologically fragile areas, including river banks 
and landslide-prone slopes. Lack of affordable 
housing in urban and urbanizing areas has 
resulted in the growth of informal settlements 
and urban slums, often situated in marginal 
lands with poor housing quality and limited 
access to basic services and infrastructure. On 
top  of that, poor quality of infrastructure has 
made both the infrastructure and the dependent 
population more vulnerable to climate risks.

Many municipalities are,  in fact, urbanizing 
rural areas and often the places where regional 
in-migration is high and are likely to grow  
into towns and cities  sooner than later. New 
municipalities have been formed either by 

Figure 13. Province-wise distribution of municipal bodies
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Table 6: Municipal population in province

PROVINCES   TOTAL NO. OF MUNICIPALITIES
TOTAL MUNICIPAL 

POPULATION (2011 
CENSUS)

DISTRIBUTION 
AMONG 

PROVINCES  (%)

SHARE IN TOTAL 
PROVINCIAL 

POPULATION (%)

1 49 (including Biratnagar MC and 
Itahari and Dharan SMCs) 2,642,524 16.09 58.69

2
73 (including Birgunj  MC and 
Janakpur, Kalaiya, and Jitpur-Simara 
SMCs)

3,724,854
22.67 69.23

3
49 (including Lalitpur, Kathmandu, 
and Bharatpur MCs, and Hetauda 
SMC)

4,016,862 24.45 73.80

4 (Gandaki)
32 (including Pokhara-Lekhnath MC 
and Butwal,  Tulsipur, Ghorahi, and 
Nepalgunj SMCs)

1,464,654
8.92 61.73

5 32 2,321,266 14.13 52.33

6 (Karnali) 24 754,241 4.59 48.47

7 (Sudurpaschim) 34 (including Dhangadhi SMC) 1,503,379 9.15 59.63

Total 293 (including 6 MCs and 11 
SMCs) 16,427,780 100.00 62.67

Acronyms: MC – Metropolitan City; SMC – Sub-metropolitan City..

Figure 14. Municipalities in Nepal 

Municipalities in Nepal
(Total = 293)



 N e p a l  I n f r a s t r u c t u r e  2 0 3 0 :  I n v e s t m e n t  a n d  F i n a n c i n g  N e e d s

27

amalgamating several Village Development 
Committees (VDCs) or by dissolving and/ 
or integrating VDCs into neighboring 
municipalities. Urbanization in Nepal, which 
has been mostly haphazard, is characterized 
by inadequate and sub-standard urban 
infrastructure and services. In an assessment 
of basic urban infrastructure in the earlier 
58 municipalities for the National Urban 
Development Strategy (NUDS), 2017,  only 
26 (45%) municipalities scored 50 or more out  
of a total 100. There are wide  deficits as well 
as geographical disparities in the availability 
of basic urban infrastructure (housing, roads, 
water supply and sanitation, sewage drainage, 
electricity, and solid waste management, among 
others). According to MoUD (2017), only 
one-third of the households in urban Tarai 
have access to piped water supply compared to 
81% in urban hills. The quality and quantity of 
drinking water is insufficient in all the urban 
regions. Likewise, little more than half of the 
urban households have access to sanitation 
system. Out of the previous 58 municipalities, 
only six had sanitary landfill sites and five 
practiced controlled waste dumping. The 
average road density in the urban areas is 
significantly low: 3.26 km/sq km. Lack of 
affordable housing, resulting in  the growth of 
squatter settlements and urban slums, is a major 
emerging concern in many urban areas.

3.7. CHALLENGES IN 
INFRASTRUCTURE DEVELOPMENT 
Clear policies, political stability, choices in 
financing options, and investment-friendly 
bureaucracy are the foundation of overall 
infrastructure development in any country. They 
also constitute important criteria for investment 
in infrastructure by the private sector. However, 
these are clearly  lacking  in Nepal and the 
country has a low level of infrastructure 
development as discussed in previous sections. 
There are numerous problems and challenges 
at all levels and stages of infrastructure 
development. Though not comprehensive, the 
study has identified the following challenges in 
infrastructure investment and development in 
the country.

Lengthy approval processes
The current system of governance and 
bureaucracy of Nepal causes delay in, and 
has opaque requirements for, approval and 
permits. There is inefficiency in the processes 
of licensing, construction, and operation of 
project resulting from delayed decision, lengthy 
approval processes, duplication of  efforts to get 
approval (same process of approval from two 
different authorities), frequently changing of 
laws and policies on an ad hoc basis, etc. See 
Box 6 for example. 

A hydropower developer needs to go through 
7 ministries and 23 government departments 
to develop a hydropower project in Nepal. 
The processes of obtaining permit, license, 
and acquiring land are difficult  due to legal 
inconsistencies, lack of coordination among 
the governing bodies/ministries, and overall 
ineffective governance. Some of the ministries 
and other institutions that a hydropower 
developer needs to go through in the process 
of project development are:

•	 Ministry of Energy,  Water Resource & 
Irrigation: License, Project Development 
Agreement.

•	 Ministry of Forest and Environment: 
Deforestation, Environment Impact 
Assessment.

•	 Ministry of Industry, Commerce and 
Supplies: Registration of Company, Foreign 
Investment.

•	 Ministry of Federal Affairs & General 
Administration: Local taxes.

•	 Ministry of Home Affairs: Explosives and 
safety.

•	 Ministry of Finance and NRB: Foreign 
exchange.

•	 Nepal Electric Authority: Power.

Box 6AN EXAMPLE OF APPROVAL 
PROCESS IN HYDROPOWER 
PROJECT 
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Multiple policies with overlapping 
authorities 
Lack of a national unified policy on infrastructure 
development and investment is a major hurdle 
for infrastructure development in Nepal. There 
are multiple acts and policies on sectorial 
infrastructure, domestic investment, and 
foreign investment. Some of them dealing with 
infrastructure in Nepal are: Land Acquisition 
Act (1977); Hydropower Development Policy 
(HDP) (2001); Foreign Investment and 
Technology Transfer Act (FITTA) (2019); 
Public Private Partnership and Investment Act 
(PPPI) (2019).

Due to such multiple policies, there is 
overlapping of authorities, as also inconsistency 
in regulation between the authorities. The 
authorities, moreover, have regulatory powers 
depending on the nature and size of the project, 
exacerbating the uncertainty of the project.  
For example, the provision on issuance of 
hydropower license is contradictory to the new 
PPPI Act (2019) which  authorizes IBN to issue 
generation license for project above 200 MW, 
which contradicts the current provision of the 
Electricity Act (1992) authorizing the Ministry 
of Energy, Water Resources, and Irrigation to 
issue license for all hydropower projects. Such  
ambiguities in policies pose a major hurdle  in 
infrastructure investment since they create risks 
for the investors.

Inability to mitigate investment risk
Infrastructure projects in Nepal are exposed 
to various risks, namely: political factors; 
ambiguous laws and regulations; risks of 
fluctuations in environment, and interest rates 
and exchange rates; and risks to the constant 
revenue stream. Mitigating these risks  is a 
major challenge for infrastructure development 
in Nepal. Such  risks  affect the bankability of 
projects as also the willingness of investors to 
invest. The project development agreement of 
Nepal does not  have provisions to account for 
various risks  to protect investors nor does it 
meet the international standards.

Hedging regulations do protect investors 
from probable losses arising from exchange 

rate fluctuations for foreign investment in 
some identified critical infrastructure projects. 
Investors can pay a hedging premium to the 
NRB and the bank can offer protection to 
investors from risk by fixing the exchange 
rate to the rate of loan availing date. Such 
protection should be extended to other projects 
as well to increase the bankability of Nepalese 
infrastructure investment.

Limited financing options
Access  to finance is important for the 
development of infrastructure. However, 
lack of clear guidelines on raising capital for 
infrastructure projects and limited financing 
options are the major hurdles in infrastructure 
development. Generally, infrastructure projects 
in Nepal are financed through debt and equity 
financing. One  of the major issues with debt 
financing is the capacity and willingness of 
Banks  and Financial Institutions (BFIs) to 
finance the infrastructure projects since the 
projects are a long-term investment. This apart, 
NRB regulates BFIs on their portfolios, limiting 
their investment on infrastructure projects.

On the equity side, preference shares are 
the financing option. There are regulations 
on maintaining the debt-equity ratio by the 
company investing in infrastructure.

The current equity issuing guidelines rely heavily  
on the traditional balance sheet. According to 
the Company Act 2006,  for the issuance of 
share at a premium, a company needs to have 
a three-year track record of net profit. Such 
guidelines undermine the prospect of premium 
pricing based on the future return and future 
revenue stream of the project.

BOOT model as the only form of 
Public Private Partnership (PPP)
The enactment of the Hydropower Development 
Policy in 1992 and the Electricity Act in 
1992 triggered private sector participation in 
infrastructure. The Electricity Act recognizes the 
BOOT modality for developing hydropower 
projects. BOOT model with limited terms 

Lack of clear 
guidelines on 

raising capital 
for infrastructure 

projects and 
limited financing 

options are the 
major hurdles 

in infrastructure 
development.
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(for example, 35 years for development of 
infrastructure project) as the only form of 
PPP can  also  be a challenge for infrastructure 
development in the country. Although this 
model has been successful in the development 
of hydropower by the private sector, it may not  
be ideal  for all types of infrastructure needs. 

For example, road projects may not  be feasible 
under the BOOT model due to the risks  to 
revenue streams.

Besides the above-mentioned challenges, 
each priority sector faces specific challenges, 
summarized in Table  7. 

Table 7: Key challenges specific to the priority sectors

SECTORS   CHALLENGES

Energy

n	 Understanding future demand (or demand forecast)
n	 Inadequate supply of electricity and reliance on the traditional source for 

energy
n	 High cost of energy import
n	 Leakages in energy supply
n	 Inefficiency in energy use
n	 Lack of  integrated planning and execution of projects

Transport

n	 Under-utilization of existing networks
n	 Administrative,  rather than economic/strategic classification of roads
n	 Majority of roads are fair-weather roads (seasonal)
n	 Road  networks vulnerable to climate change and disasters
n	 Difficulty of maintaining the existing road networks due to ineffective asset 

management, which results in higher maintenance cost
n	 Traditional approach to road construction – cutting high  slopes and filling 

valleys
n	 Absence of short-term and long-term plans and progress of projects 

dictated by available resources (or budget allocation)

Water and Sanitation

n	 Larger disparity in access to basic water supply and basic sanitation across 
the country

n	 Water supply and sanitation system in need of major repair and re-
construction

n	 Poor condition of water treatment plants
n	 Unplanned densely-populated urban areas
n	 Poorly  designed and constructed drainage systems
n	 Disposal of waste water without proper treatment
n	 Unregulated extraction of ground water in urban areas

Urban development

n	 Haphazard urbanization
n	 Urbanization without economic growth of the country
n	 Poor quality of basic infrastructure (roads, hospitals, schools, water and 

sanitation, solid  waste management, etc)
n	 Shortage of funds in municipalities
n	 Acquisition of private lands

Although BOOT 
model has been 
successful in the 
development 
of hydropower 
projects by the 
private sector, it 
may not  be ideal  
for all types of 
infrastructure 
needs.
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Estimating 
Infrastructure 
Investment Needs 
and Gaps

Investment and 
Financing Needs
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This section presents a brief   
overview of the estimation 
methodology used in the study, 
estimates of infrastructure 
investment needs by 2030  

and investment gap. The estimates are 
generated using two methods: top-down 
(macroeconomic), method similar to the one 
used by ADB (2017), and a bottom up methods 
for each priority sector.

The top-down method estimates investment 
needs using the macro-economic  approach 
under three different GDP growth scenarios. 
The estimation is based on the relationship 
between GDP and variables that represent 
infrastructure investment (such as: road density, 
energy generated per capita, percentage of 
population with access to water, and sanitation 
services). However, these variables alone cannot 
capture all the complexities of infrastructure 
investment in the country such as issues of 
quality, energy generated with different mixes 
of run of the river or storage project, level and 
types of services provided by infrastructure, 
terrain conditions, urban development goals, 
etc. To account for these issues, the present 
study also estimates the investment needs using 
the bottom-up method, which in theory uses 
demand for end-use services as the basis for the 
estimation of the investment needs. However, 
due to lack of detailed data on demand for 
end use services, the bottom-up method in 
this study estimates the investment needs by 
considering  ongoing projects, projects in the 
pipeline, and projects required to meet the 
international target (i.e., SDGs). 

An underlying assumption in both the methods 
is that the project would not incur time and 
cost  overrun. Although projects in Nepal do 
incur time and cost overrun, the study did not 
account for it due to time, budget, and data 
constraints. The estimated needs will increase, if 
the projects incur time and cost overrun.

4.1. TOP DOWN (MACRO-
ECONOMIC) METHOD
The top-down method estimates infrastructure 
investment needs using a relationship between 
GDP and the variable that represent the level 
of infrastructure road density (kilometer of 
road/1000 sq.km), kilowatt of electricity 
generated per capita, and percentage of 
population with access to drinking water and 
sanitation. In the present study, this method 
has been used to estimate the investment needs 
under three different GDP growth scenarios: 
normal growth at 5%, optimistic growth at 7.5% 
and highly optimistic growth at 10% per annum. 

Two sets of investment needs are estimated: 
baseline and climate adjusted estimate. The 
approach to estimating baseline investment 
needs is similar to those used by ADB (2017), 
Ruiz-Nunez and Wei (2015), ADB and ADBI 
(2009), Bogetic and Fedderke (2006), Fay and 
Yepes (2003), and Fay (2000). Generating 
baseline estimates first requires estimating the 
relationship between the physical infrastructure 
stocks (for example, kilometers of roads or 
megawatts of electricity generated) and the key 
economic and demographic factors that influence 
demand and/ or supply of infrastructure 

4 Estimating Infrastructure 
Investment Needs and Gaps
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services, including lagged infrastructure stock, 
per capita gross domestic product (GDP), 
population density, share of urban population, 
and the shares of agriculture and industry in 
GDP. The study uses the real GDP, share of 
agriculture value-added in GDP (AGR), share 
of industrial value-added in GDP (IND), share 
of population in urban areas (URBAN), and 
population  density (POPDEN), kilowatts 
of installed electricity generation capacity per  
capita, kilometers of road per  1,000  sq km of 
land area, percentage of population with access 
to water, and percentage of population with 
access to sanitation. The data was obtained from 
the World Development Indicators (WDI) of 
the World Bank, annual reports of NEA, and 
the Economic Surveys of the MoF. The sample 
ranges from FY1971 to FY2016 for energy and 
transport sectors, and from FY1992 to FY2015 
for water and sanitation sectors. The starting 
and end periods of the samples are determined 
by the availability of data for infrastructure 
stock variables representing these sectors.

The regression estimates generally suggest 
that, ceteris paribus, while a country’s 
infrastructure stock increases with GDP per 
capita, the incremental needs decrease with 
the existing stock of infrastructure. Future 

physical infrastructure stocks are then estimated 
using projections of those same economic 
and demographic factors. Annual needs for 
additional infrastructure are calculated as a 
year-by-year difference in infrastructure stocks. 
Empirically estimated unit  costs are then applied 
to the annual increments in infrastructure stock 
to derive the monetary values of new investment 
needs. The methodology is discussed in detail in 
Annexes A3 and A4.

Similar to ADB (2017 and 2016), two 
additional infrastructure-related investments 
are considered: environmental risk mitigation 
and climate proofing to estimate infrastructure 
investments with climate change adjustments. 
The adjustments required for the baseline 
estimate to account for climate change are:  
7.8% for transport, 0.4% for energy, and 1.9% 
each for water and sanitation.

Figure 15 shows that investment need (as a 
percentage of estimated GDP under three 
growth scenarios) ranges from 8.14 to 9.23% 
for baseline estimates and from 8.66% to 9.85 
for climate adjusted estimates.

Figures 16 and 17 present the result of the 
total  investment need under different growth 
scenarios. The estimated total investment need 
ranges from USD 29.72 billion to 45.25  billion 
in the baseline estimates and from USD 31.61 
billion to 48.34  billion in the climate-adjusted 
estimates. Among the priority sectors, the 
largest need is in the transport (USD 22 billion 
to 41 billion) followed by sanitation.

The investment need in the transport is around 
ten times higher than that in other sectors. 
For water and sanitation, the need does not  
vary under different growth scenarios as the 
indicator is a percentage of population with 
access to water and sanitation and the current 
value is close to 90%.

According to the ADB (2017) estimate, the 
largest investment need remains in the energy 
sector followed by the transport sector. There 
is a certain difference between the estimate of 
this study and the ADB estimate. The ADB 
estimate for transport includes roads, railways, 

Investment need 
(as a percentage 

of estimated 
GDP under three 

growth scenarios) 
ranges from 8.14 

to 9.23% for 
baseline estimates 

and  from 8.66% 
to 9.85 for 

climate adjusted 
estimates.

Figure 15. Investment need as percentage of estimated GDP 
with and  without climate change adjustment
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Growth (10%)

9.85 9.31
8.71 8.66

8.14
9.23

Optimistic Growth 
(7.5%)

Normal Growth 
(5%)

12

10

8

6

4

2

0

  With climate change adjustment     Without climate change adjustment

Source: Author’s estimation.
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airports, and sea ports whereas this study only 
includes roads. The ADB study also covers  
the communication sector, which this study 
does not. 

In general, it is estimated that 1% of GDP  
growth requires investment of at least 1% of  
GDP in infrastructure (Bhattacharya, 2010). 
Yepes (2008) estimates that a low-income country 
should invest 7% of GDP in infrastructure and 
5.5% in maintenance, totaling to 12.5% of 
GDP on infrastructure.33  Andres et al. (2014) 
also  estimate that Nepal needs to invest 8 to 
12% of GDP34 in infrastructure. The overall 
top-down estimate of investment need (as % of 
GDP) is within the range, which is 8.14% to 
9.85% of the estimated GDP. 

4.2. BOTTOM-UP METHOD
Ideally, the bottom-up method estimates the 
need of investment in the selected infrastructure 
sectors on the basis for demand for relevant 
end-use services. For example, the level of 
lighting, heating, cooling and cooking needs 

would be included in estimating the electricity 
supply capacity requirements; similarly, the 
transport infrastructure requirements would 
consider the level of mobility needed by people 
in terms of passenger-kilometer travel and need 
for transport of goods in freight-kilometers). 
Thus unlike in the top-down method, the need 
for infrastructure facilities in the bottom up 
method is derived on the basis of the demand 
for relevant end use services. In doing so, the 
bottom-up method would normally consider 
the appropriateness of different technology 
options, e.g., different modes of transport (road, 
rail, water and air transport) and vehicular 
options for providing the transport services. 
The bottom-up method can also consider 
more explicitly the variations in quality aspects 
of infrastructures as well as the effects of 
geographical variations.

The bottom-up method in this study estimates 
the investment needs by considering  ongoing 
projects, projects in the pipeline, and projects 
required to meet the international target (i.e., 
SDGs).

Bottom-up 
method to 
estimate 
investment 
needs considers: 
ongoing projects, 
projects in the 
pipeline, sector 
development 
plans and 
strategies, and 
government and 
international 
targets to be met 
by 2030.

33.	 This number estimated using macro-economic model linking per  capita income growth to demand for infrastructure services.
34.	 Infrastructure investment need in the study estimated from 2010-2020.

Figure 16: Investment needs in priority sectors without climate change adjustment (in 
USD billion 2010  prices)
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Not all projects and their costs have been taken 
into account in the estimation exercise due to 
time, data, and budgetary constraints. Table  8 
summarizes the projects and targets considered 
for each priority sector.

Energy
Investment needs in the energy sector are 
estimated considering energy demand for 
meeting universal energy access targets as a 
part of SDG, completing ongoing projects 

Table 8: Summary of factors considered for bottom-up estimation of investment needs

SECTORS   PROJECTS AND TARGETS CONSIDERED

Energy

n	 Meeting universal energy access target as a part of SDG: 13,000 MW

n	 Completing identified projects in the pipeline: 15,000 MW

n	 Meeting the maximum demand of electricity forecast for 2030 by the Water 
and Energy Commission Secretariat (WECS): 18,000 MW

Transport

n	 Giving continuity to current programs

n	 Projections based on SDG targets

n	 Upscaling investment to achieve economic growth and prosperity

n	 Climate proofing

Water and Sanitation
n	 Estimation based on cost  per  capita for programs in water and sanitation 

projects based on the Sector Development Plan  (SDP) and SDG

n	 Climate resilience and social  development factors

Urban development

n	 Estimates on needs based on the estimates of Town Development Fund  
(TDF) which  are based on the National Urban Development Strategy 
(NUDS)

n	 Considers four  scenarios: meeting 100%, 90%, 75%, and 60% of 
infrastructure needs of NUDS by 2030

n	 Baseline and climate change-adjusted estimates

The bottom-up 
method in energy 

sector considers 
meeting targets 

of 13,000 MW, 
15000 MW and 

18,000 MW with 
different mixes of 

RoR and storage 
hydropower 

projects.

Figure 17: Investment needs in priority sectors with climate change adjustment (in USD 
billion 2010 prices)
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and projects in the pipeline, and meeting the 
maximum demand for electricity forecast by 
the Water and Energy Commission Secretariat 
(WECS). 

Meeting universal energy access targets: The 
present level of electricity supply in Nepal 
is 4631.5 GWh (NEA, 2016). Nepal needs 
around 19,000 to 38,000 GWh of electricity to 
meet the basic needs in cooking and lightning 
by 2030. Whereas the country  needs 62,240 
GWh to fulfill the needs of modernizing society 
by 2030, it is more than 13 times the current 
level of energy supply, implying  10,000 MW 
to 13,000 MW would be needed to meets 
universal energy access targets. The study 
considers the maximum of this range to estimate 
the investment needs.

Generation projects: The Department of 
Electricity Development (DoED) has granted 
survey licenses to projects with accumulative 
capacity of 12,421.44 MW and construction 
licenses to projects with a total capacity of 
3,892.629 MW (DoED 2017).  Additionally, 
there are projects with a total capacity of 
generating 3,090.62 MW under different 
stages in construction, comprising 1,047.10 
MW (11 projects) under NEA and 2,043.62 
MW (102 projects) under IPPs. This apart, 
60 projects have been planned and proposed 
with a total capacity of 3,680.51 MW out of 
which 51 (910.51 MW) belong to IPPs for 
which  financial closure is awaited. NEA has 
planned and proposed nine projects for future 
development. Additionally, 19 hydropower 
projects belonging to IPPs with a total capacity 
of 83.8 MW have been terminated due to 
various reasons, one being  inability to manage 
financing, even if the projects are technically 
feasible.

Additionally, 163 projects (10,363.25 MW) 
reserved by the government as of December 22, 
2017  (DoED, 2017) are in different stages but  
are yet to advance:

•	 110 GoN basket projects with capacity of  
3,240.54 MW. 

• 	 5 GoN studied projects with capacity   of 
1,294.02 MW.

•	 48 GoN under study projects with capacity 
of 5,828.69 MW.

Besides  these, IBN has signed power  
development agreements (PDA) for the 
development of the Upper Karnali  Hydroelectric 
Project (900 MW) and Arun Hydroelectric 
Project (900 MW) in addition to three other 
hydropower projects for FDI (IBN, 2017).

This method considers the scenario of 15,000 
MW if all identified projects in the pipeline are 
to be completed by 2030.

Transmission projects: DoED has issued 88 
survey licenses (more than 1500  km) and 90 
construction licenses for the construction of 
transmission lines  as of December 22, 2017 
(NEA, 2017). NEA and IPPs hold these 
licenses. Some of the transmission projects have 
either been completed or are under construction 
by the NEA. A USD 540 million  South Asia 
Sub-regional Economic Cooperation (SASEC) 
Power System Expansion Project (under ADB 
financial assistance) is developing transmission 
line projects in the major transmission 
corridors. The Office of Millennium Challenge 
Corporation (MCC) Nepal (under the US 
Government Grant Assistance) has, moreover, 
planned to execute the Mid-hill 400 KV 
transmission line network, on which  the GoN 
and MCC have signed a USD 500 million  
compact agreement. There are seven sub-station 
improvement projects and 28 transmission 
line projects with different voltage levels with 
the NEA. Additionally, the following projects 
have been planned by the NEA for future 
construction.

At present, about 3.06 million households 
are connected to the grid and around one 
million  households are electrified from off-grid 
systems. To electrify the additional households 
investment of USD 772 to 967 million  
(average USD 870 million) would be needed 
by 2030 (Author’s Calculation, See Annex 
table  A 5.4).  To this  end, NEA has identified 
pipelines of transmission lines and substation 
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projects (see  Table  9). Based on the available 
unit  cost estimation, USD 651.25 million  for 
transmission lines  and USD 676.85 million for 
substation projects will be required, totaling to 
USD 1.33 billion. Based on NEA transmission 
and substation projects, these requirements 
may  be on the lower side,  considering the total 
national requirements.

Distribution of projects: Nepal has around 5.4 
million households. Depending on various 
growth scenarios, the population will reach 
somewhere between 31.5 and 34.7 million  in 
around 7 million households by 2030 (UN, 
2017). According to the government plan,  
25% of this population will be connected to 
renewable energy (hydropower and other off-
grid systems) and the remaining 75% to the 
grid. Around 5.25 million  households thus 
need to be connected to the grid. 

Projection of demand by WECS: WECS has 
projected electricity demand on the basis of 
various GDP growth scenarios (4.5%, 7.2%, 
and 9.2%) for 2015, 2020, 2025, and 2030. 

This study considers the maximum forecast 
of demand by 2030, which is 18,000 MW 
(WECS, 2017).

Thus, considering the various scenarios 
(universal energy access, projects in the 
pipeline,  and demand forecast by WECS) 
of energy demand, the investment needs are 
estimates based on meeting  the targets of 
13,000 MW, 15,000 MW, and 18,000 MW 
by 2030.  Table  10 shows the total figure for 
needs by 2030  to achieve the above mentioned 
capacity of electricity under different mixes of 
the run-of-the river and storage plants. These 
costs also include the figures required for 
transmission lines  and electricity distribution 
(grid and off-grid)  to meet the SDG target 
of reaching 99% electrification. The need for 
the period 2019-2030, ranges from USD 22 
billion to USD 36 billion. For details on per 
unit  cost  of grid and off-grid electrification, 
hydropower projects, and transmission lines, 
see Annex  A5. This estimate is close to the 
other estimates. According to the government 
estimate, it requires USD 20.2 billion to 

Table 9: Planned and proposed transmission projects

CATEGORIES  CAPACITY (KV) NUMBER OF PROJECT LENGTH (CKM)

Substation

Up to 400

Up to 220

Up to 132

5

18

21

-

-

-

Transmission Line

400

220

132

4

2

9

1.580

240

846

Source: (NEA, 2017).

Table 10: Investment required for electricity generation, transmission, and distribution,  
2019-2030  ( USD billion)

Anticipated 
Generation 

Capacity (MW)35

RoR 60%, 
Storage 40%

RoR 70%, Storage 30% RoR 75%, Storage 25%

13,000 23.63 22.60 22.09

15,000 28.88 27.63 27.00

18,000 36.76 35.16 34.37

Source: Author’s estimation.

35.	 Please note that 4,000 MW will have already been completed or on-going construction for which financial closure has already made 
secured.  It means for reaching 13,000 MW, investment will be needed only for 9,000 MW and so on.



 N e p a l  I n f r a s t r u c t u r e  2 0 3 0 :  I n v e s t m e n t  a n d  F i n a n c i n g  N e e d s

37

construct 11,396 MW from 180 hydropower 
projects (including public and private) in the 
pipeline (GoN, 2017). International Finance 
Corporation (IFC) estimates that  USD 22.5 
billion will be needed between 2018 and 2030 
to achieve the generation capacity of 12,000 
MW (IFC, 2017).

Nepal can  have around USD 1 billion 
annually to invest in hydropower from major 
institutional sources. The major sources include 
the government, banks and finance companies, 
Employee Provident Fund  (EPF), and Citizen 
Investment Trust  (CIT). The total government 
budget for electricity was  less  than USD 0.7 
billion in 2016/17.

The banking sector is, so far, investing a 
maximum of 3% of its total lending in 
electricity, gas, and water which  amounted to 
USD 387 million  in 2015.  The EPF Fund  is 
also investing around USD 250 million  per  
year in hydropower. While the CIT has not  
yet invested much in  hydropower as per its 
strategic business plan,  it intends to increase its 
investment from USD 12 million  in 2015 to 
USD 72 million  in 2019.  If these institutions 
increase their investment by 5% annually, 
around USD 17.7 billion will be available for 
investment in the sector. In such a case, the 
investment gap  would be:  a) USD 4.39 billion 
to 5.93  billion to reach the 13,000 MW target; 
b) USD 9.3 billion to 11.18  billion to reach the 
15,000 MW target; and c) USD 16.67  billion 
to 19.06 billion to reach the 18,000 MW target. 
The gaps differ for different mixes of run-of-the 
river and storage projects. Table 11 provides 
details of these gaps.

There may  not  be significant incremental 
investment requirements to address  impacts 
on climate change if these are addressed as a 
part of design practices and long-term planning 
processes. The level of investment shall  differ 
for different mixes of the run-of-the-river 
and storage plants. Furthermore, adoption of 
demand-side management practices and energy 
efficiency helps in saving investments in the 
long term. Incremental investments in such 
cases may  not  be needed to add to the existing 
costs to address the climate change impact.

Transport
To estimate the investment needs in transport, 
three scenarios have been considered. The 
first one gives continuity to the current road 
program. The other one is based on the SDG 
targets. The third scenario up-scales investment 
to meet the upcoming challenges of economic 
growth and prosperity. It is an outcome of 
extensive discussion on future demands in 
transport and services delivery.

The construction and upgrading cost  used 
to estimate financing need is based on the 
average estimated cost of construction of new 
fair-weather roads in 2017. In estimating 
the cost, the following rates from different 
project sources have been considered: a) terrain 
condition: mountainous, hills, and Tarai; b) the 
estimated cost  of Kathmandu – Fast Track; c) 
the contract cost of Narayanghat – Mugling 
Highway  Improvement Project; and d) the 
average estimated cost  of Narayanghat – Butwal 
Highway  Widening Project. Estimation of the 
investment need in the transport sector mainly 
focuses on road-transport and excludes the cost  

Table 11: Investment gaps in energy sector, 2019-2030  (USD billion)

Anticipated 
Generation 

Capacity (MW) 

RoR 60%, 
Storage 40%

RoR 70%, Storage 30% RoR 75%, Storage 25%

13,000 5.93 4.9 4.39

15,000 11.18 9.93 9.3

18,000 19.06 17.46 16.67
Source: Author’s estimation.

SDG has projected 
an additional 
construction of 
120,000 km by 
2030 to meet 
the transport 
requirement 
for Nepal’s 
socioeconomic 
needs.
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of projects envisioned such as the ‘Kathmandu-
Tarai Fast Track’ and ‘Second International 
Airport’. The estimation also  excludes air 
transport and other modes of transport such as  
railways and ropeways.

Giving continuity to the current road  program: 
The current road program36 focuses on: a) 
upgrading the East-West Highway  and other 
selected highways to four-lane standards; b) 
opening and upgrading Mid-Hill Highway; c) 
upgrading Tarai Hulaki Marg and associated 
north-south link roads; d) widening of roads 
to district HQs; e) track opening of north-
south link roads to the northern border, etc.  
These programs are part of the ‘Strategic Plan’ 
for Strategic Road  Network approved by the 
government in FY 2015/16. The strategic plan 
has envisaged an expenditure of NPR 620 
billion (USD 6.2 billion) in five years. In line 
with the strategic plan,  the transport sector 
needs around NPR 124 billion (USD 1.24 
billion) annually.

In addition, LRN needs can be identified by 
gradually increasing the road stock that is 
operational round the year. There are around 
29,000 km37 of District  Road  Core  Network 
(DRCN) which  urgently needs major 
investment to upgrade it to a serviceable and 
all-weather condition.

Projecting resource demand based on SDG 
target: The SDG has projected an additional 
construction of 120,000 km by 2030  to match 
the transport requirement for Nepal’s  socio- 
economic need. In addition, it also  projects 
around 25,000 km of roads to be upgraded to 
all-weather standards. Based on the country’s 
population of 2018,  the target of providing 1 
km of road to 133 people looks highly ambitious 
and unrealistic.

If road extension continues without proper 
attention to the upkeep of roads, it could 
lead to a rise  in demand for rehabilitation or 
reconstruction at four-to-ten fold38 the cost of 
maintaining the roads. In meeting the SDG 
targets, the standards adopted play  a key role  

in deciding  the total resource demand. If 
the roads are to be built and upgraded to the 
DRCN standards, the government will have to 
spend a minimum of NPR 440 billion39 (USD 
4.40 billion) per  year till 2030.

Upscaling investment to meet the challenge of 
economic growth and  prosperity: The third 
scenario in road development and management 
is an outcome of extensive discussions of future 
demands in transport and service delivery.

Estimate on investment gaps is based on the 
availability of funds determined by the current 
trend of funding and budget allocation. Over  
the last  5 years, a significant amount (exceeding 
NPR 60 billion) has been pledged for contracts. 
This is in addition to the fiscal allocation to the 
transport sector. The government is finding it 
difficult  to mobilize additional resources to the 
tune of NPR 60 billion (0.6 billion USD). Table  
12 summarizes the investment needs and gaps 
in the transport sector. A majority of investment 
gaps  in the transport sector lie in meeting the 
SDGs  and upscaling investment need. From the 
investment requirement estimated, it is evident 
that the total required investment is USD 84.88  
billion, of which the fund  available is USD 36 
billion. This is enough to fully finance only the 
current program and partially cover the SDGs 
and up-scaling of road infrastructure to meet 
the economic growth desired. Details of the 
estimation are presented in Annex  A6.

Water and sanitation
The bottom-up estimates of investment needs 
for water and sanitation infrastructure are 
based on meeting the Sector Development 
Plan  (SDP) and SDG targets by 2030.  The 
estimation is based on the cost  per  capita for 
various interventions in water and sanitation 
projects. Water and sanitation components 
include safe piped water supply system, waste 
water with treatment system, industrial waste 
water treatment, and public toilet and drainage 
system. The percentages of population to be 
covered are subdivided into urban municipalities 

The bottom-
up estimate 

on investment 
needs for water 

and sanitation 
infrastructure are 
based on meeting 

the Sector 
Development Plan 

and SDG targets 
by 2030.

36.	 As outlined in Strategic Plan  of MoPIT, 2073  (or 2015/16).
37.	 DoLIDAR estimates.
38.	 Various past studies have concluded that the cost  of rehabilitation/reconstruction is four  to ten times the cost  of maintenance.
39.	 The construction and upgrading cost is based on the average estimated cost  of new  construction of  fair-weather roads in 2017.
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and rural municipalities. The total population is 
assumed to be 60% spread out  in urban areas 
and 40% in rural areas by 2030.

The water supply target has been sub-divided 
into  limited (partially protected source, no 
disinfection, partial supply in some vulnerable 
areas), basic (piped to premises, 65 lpcd, 
intermittent and meeting the National Drinking 
Water Quality  Standards (NDWQS)), and 
improved (internally plumbed, 100 lpcd, 
continuous and meeting NDWQS) facilities.

The wastewater system is subdivided into  onsite, 
onsite with septage treatment, and sewered 
with primary and secondary treatment. The 
industrial wastewater treatment requirement 
is based upon the assumption that about 100 
units will be covered by 2030.  The public 
toilet (one  unit  for a population of 5,000) 
coverage is assumed to be 60% and 20% of the 
population in urban and rural areas respectively 
and drainage in low-lying areas with 20% and 

10% coverage of population in urban and 
rural municipalities respectively. Estimates on  
investment needs in USD are based on per 
capita per  unit  cost. There are climate-resilient 
as well as social  development factors to be taken 
into  account. In this study, cost increments of 
10% for climate resiliency and 5% for social 
development a year were assumed. Table 13  
presents the investment needs and gaps by 2030, 
calculated accounting for climate proofing and 
social development cost per year. Cumulative 
costs for 2020, 2025, and 2030 are depicted in 
the subsequent columns in the table which also 
presents the available fund based upon GoN 
funding trend and gap in funding. The details 
of estimation are presented in Annex  A7.

Figure  18 shows the investment need of USD 
31.8 billion by 2030  and investment gap  of 
USD 11.72 billion based on the estimated 
investment requirement and funding available 
through government’s budget.

Table 12: Summary of investment needs and  gaps in transport sector, 2019-2030 ( USD billion)

PROJECTS and 
TARGETS 

INVESTMENT REQUIRED AVAILABILITY OF FUND40 GAP

WITHOUT 
CLIMATE 

PROOFING

WITH 
CLIMATE 

PROOFING

WITHOUT 
CLIMATE 

PROOFING

WITH 
CLIMATE 

PROOFING

WITHOUT 
CLIMATE 

PROOFING

WITH CLIMATE 
PROOFING

Giving continuity 
to the current 
program41

12 - 12 - -

Resource demand 
based on SDG target

48 51.22 12 12.80 36 38.41

Upscaling 
investment to meet 
the upcoming 
challenges in 
economic growth. 
5.24% of GDP at 5% 
growth, 5.12% of 
GDP at 7.5% growth, 
and 3.55% of GDP at 
10% growth)

24.88 26.55 12 12.80 12.88 13.74

Source: Author’s estimation.

40.	 Availability based on current trend of funding.
41.	 The annual budget based on current trend of budget allocation.
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The lack of infrastructure impedes economic 
growth and improvement of the country’s living 
standard. The lack of infrastructure in Nepal is 
a severe challenge. Infrastructure itself cannot 
become a goal. The goal should be development 
of infrastructure to empower the country. There 
is now growing awareness of the need of quality 
infrastructure investment to achieve development 
goals of the country. But what does quality 
infrastructure investment entail?

It is important to remember that infrastructure 
has to be easy to use, safe, disaster-resilient, and of 
high quality as well as in harmony with the local 
environment, community, and local livelihood. In the 
course of designing and planning, it is important, 
moreover, in the course of  future construction and 
maintenance work to ensure that infrastructure is 
cost-effective and generates local employment and 
facilitates technology transfer apart from complying 
with high quality international standards and rules. 
All of this must be done  from the planning stage. It 
is also necessary to utilize private sector funding and 

know how. Quality  infrastructure investment takes all 
of these factors into account.

Quality  infrastructure may be costly in the 
beginning, but yields benefits in the long run. The 
benefit of quality infrastructure can be economic 
efficiency, convience and comfort, sustainability, 
safety and disaster resilent.

Economic efficiency: efficiency and durability 
reduce environmental burden and social costs  (for 
example, through an effective design that requires 
little land expropriation);

Convenience and comfort: service reliability and 
compatibility with customers reduce user burden 
(e.g., traffic congestion), and enhance  ease in 
operation and maintenance work; 

Safety and resilience against natural disasters.

Source: White paper on development cooperation (2015), 
MoFA, ODA, Tokyo, Japan.

Box 7 INVESTMENT IN QUALITY INFRASTRUCTURE

Urban development
The estimate for investment needs for urban 
infrastructure is based on figure available from 
the Town Development Fund (TDF) (2016). 

An earlier draft of NUDS (2017) calculated 
infrastructure investment needs for the erstwhile 
58 municipalities and the newly-declared 72 
municipalities for a period up to 2030/31. 
TDF (2016) has updated estimates to cover the 
newly-declared municipalities, totaling to 217. 
However, the number of municipalities has now  
reached 293 where about  two-thirds of the 
total population now  live. Arguably, municipal 
population is an imperfect proxy indicator 
for the level of urbanization, particularly in 
Nepal’s  context where most municipalities are 
predominantly rural in character. However, for 
this study, we assume that all municipalities are 
properly urbanized in due course of time so that 
municipal populations can truly represent the 
level of urbanization. It is also  expected that 
there will  be no dramatic change in the number 
of municipalities in the near future.

In this  study, the infrastructure investment 
needs estimated by TDF (2016) have been 
reworked to cover all the 293 municipalities. 
Two sets of estimates are generated: (1) baseline 
estimates and (2) climate-adjusted estimates to 
incorporate the effects of climate change. 

Figure 18: Investment needs and  gaps in water and  
sanitation sector (USD billion)

2020

3.93 1.83

2.11

13.22

31.9

20.13

7.07 6.15

11.7

2025 2030

35

30

25

20

15

10

5

0

* Based upon the yearly  allocation of budget for the water sector by GoN

  Requirement     Projected Availability*      Gap

Source: Author’s estimation.
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Some of the original steps followed by TDF 
(2016), relevant to this  study, are summarized 
below:

1.  The indicators and targets for the desired 
level of infrastructure to be achieved by 
2030/31 are shown in Table  14.

2.  Four  scenarios, namely, meeting 100%, 
90%, 75%, or 60% of infrastructure needs 
by target year,  have been considered.

3. 	 Estimates have been made with 2015/16 as 
the baseline year.

4.	 Net infrastructure financing requirement 
is estimated by deducting investments 
to be made through municipal revenue, 
intergovernmental fiscal transfer (IGFT), 
and market borrowing.

Following  the aforementioned steps, this  study 
makes the following modifications:
•	 Investment needs from 2018/19 are 

considered based on the 2015/16 prices.
•	 The projections made for the old 58 

municipalities are adopted from TDF 
(2016), but  the projections for other 235 
municipalities have been reworked on the 
basis of population.

The baseline estimates are adjusted by adding 
the costs of climate mitigation (for instance, 
for more efficient and cleaner power generation 
and electricity transmission) and adaptation (in 
particular, for “climate proofing”, by making 

infrastructure more resilient to the climate 
change impacts). 

Taking reference of estimates in ADB (2017) 
for South Asia, the baseline estimates have been 
adjusted by a multiplication factor of 1.159  (or 
additional 15.9%) to adjust for climate change, 
which includes climate mitigation and climate 
proofing costs, but excludes other adaptation 
costs not  applicable to Nepal, especially those 
associated with sea level rise.

Without adjusting for  climate change the total 
infrastructure investment needs for the period 
2018/19–2030/31 are estimated to be 66.75  
to 75.84  billion USD, if 100%  of the targets 
presented in Table  14 are to be met by 2030/31 
(see  Table 15). This figure includes the costs 
for unleashing local and regional development 
potential, including specialized infrastructure 
needs for provincial capitals (25–35%) and 
costs for project preparation, implementation/ 
management safeguards, institutional 
development, building community resilience, 
and land provisioning and rehabilitation 
support (22–32%). Following  TDF (2016), 
it is expected that 32% of the investment will 
be met through municipal revenue, IGFT, and 
market borrowing. The net investment needs 
then turn out  to be USD 45.39 to 51.57  
billion. The PPP contribution is expected to be 
worth USD 1.36-1.55 billion (or USD 104.6 

Table 13: Investment required and gaps in water and  sanitation sector, 2019- 2030  (USD billion)

S. N. INFRASTRUCTURE 2020 2025 2030

1 Safe piped water supply system 2.388 8.029 19.374

2 Wastewater with treatment system 1.289 4.333 10.457

3 Industrial wastewater treatment 0.004 0.015 0.036

4 Public  toilet 0.013 0.044 0.105

5 Drainage system 0.237 0.797 1.925

Total 3.932 13.219 31.898

Availability of Funding 1.83 7.07 20.13

Gap in Funding 2.11 6.15 11.77
Source: Author’s estimation.

The total 
infrastructure 
investment 
need in urban 
development 
for the period 
2018/19–2030/31 
is estimated 
to be 66.75  to 
75.84  billion 
USD (baseline 
estimate), if 100%  
of the NUDS 
targets are to be 
met by 2030/31
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Table 14: Urban development indicators and  targets to be achieved by 2030/31

S. N. INDICATORS TARGETS

1 Road  density (new roads and 
upgrading)

Minimum 7.5 km per  sq km (old 58 municipalities) and 
5 km per  sq km (new municipalities)

2 Piped water supply coverage 80% of urban households with 100 liters  per  capita per  
day supply

3 Toilet facilities connected with 
sewerage system 100% of urban households

4 Road  length covered by storm 
drainage Minimum 60% (minimum 20% in core areas)

5 Electricity  connection 100% of urban households

Landfill sites 100% of municipalities

Source: Based on MoUD (2017).

-119.2  million per  annum) for PPP projects in 
the urban infrastructure sector.

Table  15 also  includes estimates for other 
scenarios whereby 60%, 75%, and 90% of the 
targets would be met. Climate change-adjusted 
estimates are also  presented in the table. 
Accordingly, the net investment needs inclusive 
of climate change-adjustment would be USD 
52.61-59.77  billion, out  of which PPP projects 
could cost USD 1.58-79 billion at an assumed 
share of 3%.

4.3. SUMMARY OF INVESTMENT 
NEEDS FROM TWO METHODS
This section recapitulates estimated investment 
needs in the four priority sectors. The 
investment need based on the two methods is 
vastly different, one reason being, the different 
level of infrastructure stocks considered. In the 
top-down method, the infrastructure stock is 
predicted under three GDP growth scenarios 
from 2019 to 2030. The stock is then converted 
into monetary value to get the need. In the 
bottom-up method, the cost of implementing 
various ongoing and upcoming projects in each 
sector are considered (see Table 16). The stock 
of infrastructure considered in the bottom-up 
method is significantly higher and accounts for 
quality, level of services, mixes of RoR, storage 
projects, etc.

For example: in water and sanitation sector, 
the infrastructure variable considered in the 
top-down method includes only the percentage 
of population with access to water whereas in 
the bottom-up method considers the identified 
projects for safe piped water supply system, 
waste water treatment system, industrial 
wastewater treatment etc.

The bottom-up method also considers projects to 
meet SDG targets in the respective sectors. The 
infrastructure stock needed to meet SDG targets 
are significantly higher than the infrastructure 
stock estimated to meet GDP growth targets 
by 2030. The preliminary estimate of need 
made by the National Planning Commission 
for 2016-2030 to meet SDGs is NPR 1770 
(USD 17.70) billion annually (NPC, 2017b), 
which is close to annual (assuming equal annual 
investment need over the period) investment 
need estimated  from the bottom-up method, 
which is USD 16.55-20.55 billion.

Details for estimated investment needs and 
level of infrastructure stock by 2030 for both 
methods are presented in Table 16.

The substantial difference in the results of the two 
methods in terms of investment requirements also 
reflects fundamental differences between the two 
methods. More specifically, the differences in the 
results are due to the way bottom-up methods has 
been used in the study. The bottom-up method 

The investment 
gap in each  

priority sector 
(2019-2030) is 

high relative 
to the GDP 

and budget of 
the country. 

Investment gap 
in the  transport 

is 48.88 billion 
and in urban 

development 
is  51.57 billion 

(maximum gap in 
range). In water 

and sanitation, the 
gap is USD 11.77 

billion and in 
energy USD 19.06 
billion (maximum 

gap in range).
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in the present study has considered the inventory 
of various kinds of projects (existing projects, 
projects in the pipeline as well as the perspective 
projects identified by different government 
agencies, and projects to meet international 
targets). However, it is uncertain whether all 
these projects represent the real needs for socio-
economic development of the country or reflect 
sectoral development aspirations in a longer term 
(i.e., beyond 2030). It is also uncertain whether 
all the identified projects satisfy the criteria 
of economic efficiency, financial viability and 
sustainability.

As stated earlier the top-down method is 
based on some macroeconomic variables and 
broad sector specific indicators. Thus the data 
requirements in the top-down method are 

relatively less challenging than in the bottom-up 
method. The top-down method can therefore 
be more conveniently applied to compare the 
investment needs for infrastructure across 
different countries as there is much uniformity 
in the types of the variables considered. The 
top-down method has been used by multilateral 
funding agencies (e.g., ADB) to assess the 
investment needs for infrastructure in the case 
of Asian developing countries.

4.4. INVESTMENT GAP IS 
SIGNIFICANT: WHAT IS NEXT?
The investment gap for the period of 2019-
2030 was calculated by taking into account the 
estimated infrastructure investment need  and 

Table 15: Investment needs and gaps in urban development (2018/19 - 2030/31) (USD billion)

ParticularS Physical Target

100% 90% 75% 60%

(1) Without  adjustment in climate change 

Desired level of selected infrastructure# 45.41 40.87 34.06 27.24

Unleashing local and regional development 
potential including specialized infrastructure 
needs for provincial capitals (25-35%)*

11.35 to 
15.89

10.22 to 
14.30

8.51 to 
11.92

6.81 to 
9.54

Project preparation, implementation/ 
management safeguards, institutional 
development, building community resilience, 
and land provisioning and rehabilitation support 
(22-32%)*

9.99 to 
14.53

8.99 to 
13.08

7.49 to 
10.90

5.99 to 
8.72

Total financing needs 66.75 to 
75.84

60.07 to 
68.25

50.06 to 
56.87

40.05 to 
45.50

Financing to be met through municipal revenue, 
IGFT, and market borrowing* 32% 41% 53% 61%

Net financing needs 68% 59% 47% 39%

Net financing needs 45.39 to 
51.57

35.44 to 
40.27

23.53 to 
26.73

15.62 to 
17.74

(2) With  adjustment in climate change 
(additional 15.9% cost)

Total financing needs 77.36 to 
87.90

69.62 to 
79.1

58.02 to 
65.91

46.42 to 
52.73

Net financing needs 52.61 to 
59.77

41.08 to 
46.67

27.27 to 
30.98

18.10 to 
20.57

Note: All figures are in billion USD unless otherwise mentioned. # See Table 14.* Based on TDF (2016) with some adjustment. Source: Author’s estimation.
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Table 16: Summary of investment needs and infrastructure stocks from two approaches (USD billion)

SECTORS ESTIMATE 
FROM

TOP-DOWN 
METHOD

ESTIMATED INFRASTRUCTURE 
STOCK  UNDER THREE GDP 

GROWTH SCENARIOS

ESTIMATE 
FROM 

BOTTOM-UP 
METHOD

 PROJECT   CONSIDERED IN  
BOTTOM-UP METHOD

Energy 1.52-1.79 0.44,0.47 and 0.51 Kw of 
electricity generated per capita

        23-36 Bottom-up estimation considers achieving 
13000,  15,000, and 18,000 MW with 
combination of RoR  and storage projects

Transport 22.76-41.06 381.1, 455, and 542 km per 
1000 sq km of land area

84.88 Primarily considers road upgrading, expansion, 
and construction projects. Construction of 
additional 120,000 km of road by 2030 to meet 
the SDGs.

Water and

Sanitation

5.45-5.55 100% of population with 
access to water and 45.8% 
of population with access to 
sanitation

31.89 Based on targets of SDGs and Sector 
Development Plan

Urban

Development

N/A N/A 40.05-75.84 Bottom-up estimation considers achieving 60, 
75, 90, and 100 % of targets set  by NUDS

projection of available funds for investment 
in infrastructure by 2030. Most  of the source 
of fund for investment is public investment 
through capital expenditure allocation in the 
priority sectors. For energy, there are also other 
sources of funding such as Employee Provident 
Fund, Citizen Investment Trust, BFI’s, and 
investment from the private sectors. For other 
sectors, the government is the major source of 
financing.

The investment gap in each  priority sector 
(2019-2030) is high relative to the GDP and 
budget of the country. Investment gap in 
the  transport is 48.88 billion and in urban 
development is  51.57 billion (maximum gap in 
range). In water and sanitation, the gap is USD 
11.77 billion and in energy USD 19.06 billion 
(maximum gap in range). A detailed summary 
of the gaps is given in Table 17.

To put the investment needs in Nepal’s context, 
with the country’s GDP at NPR 34643 billion 
(34 USD billion) (nominal GDP), one can 
take an example of the investment gap in the 
transport sector which is USD 48.8 billion. If 

that gap is to be filled equally over eleven years, 
the additional fund required in addition to 
current and projected budget allocation in the 
transport sector comes to USD 4.43 billion 
annually. The current budget (FY 2018/19) 
is NPR 1315 billion (USD 13.15 billion) of 
which capital expenditure is NPR 313 billion 
(USD 3.13 billion). The budget set aside for 
the transport sector is USD 1.09 billion (MoF, 
2018).

The component of loan and grant is USD 
3.1 billion which is 22% of the budget in 
FY 2018/19 (MoF, 2018). If the estimated 
investment gap is to be filled by the government 
through public expenditure, it can only be done 
with additional borrowing, since increasing the 
revenue to boost-up economic growth to fill the 
gap or reducing expenditure in other categories 
is not a viable option. Increasing fiscal deficit 
raises the ratio of debt to GDP which in 2017 
was 26.8, projected by the World Bank to rise 
to 34.4% in 2019 and to 37.6% in 2020.42 
Additional debt impacts the economy in a 
negative way. High borrowing leads to high debt 
and hinders capital accumulation and growth. 

42.	  https://kathmandupost.ekantipur.com/news/2018-04-19/wb-warns-of-alarming-rise-in-debt-to-gdp-ratio.html
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Table 17: Summary of available fund for investment and investment gaps in priority sectors, 2019-2030 (USD billion)

SECTORS AVAILABLE 
FUND FOR 

INVESTMENT

PRIMARY 
SOURCE OF 

FUND

ESTIMATED
INVESTMENT GAP 

REMARK

Energy 17 Government 
Budget, 
Private sector, 
EPF, CIT

4.39-5.93 (to achieve 13,000 MW)

9.30 -11.18 (to achieve 15,000 MW)

16.67-19.06 (to achieve 18,000 MW)

Bottom-up estimation considers achieving

13,000,  15,000,  and 18,000 MW with 
combination of RoR  and storage projects.

Transport 36 Government 
Budget

48.88 Primarily considers road upgrading and 
expansion and construction projects

Water and

Sanitation

20.12 Government 
Budget

11.77 Based on targets of SDGs and Sector 
Development Plan

Urban

Development

25-42 Municipal 
revenue

15.62-51.57 Bottom-up estimation considers achieving 
60, 75, 90, and 100% of targets set  by 
NUDS

The new federal structure of Nepal puts pressure 
on budget allocation into infrastructure 
investment as the new structure has increased 
the size of government expenditure (which 
could be mostly administrative expenses). The 
current budget currently allocated USD 1.13 
billion to the seven provinces and USD 1.95 
billion to the 753 local bodies (MoF, 2018).

Three observations follow from the discussion 
done so far: i) the size of the investment gap 
over eleven years is significantly high relative to 
the size of economy and budget of Nepal; ii) 

borrowing and grant are not feasible options 
to fill the investment gap; iii) the new federal 
structure  puts additional  pressure on the 
government’s administrative expenses that 
could potentially take away resources from 
infrastructure investment. These observations 
imply that the investment gap is beyond the 
GoN’s capacity to fill. Other options to fill the 
investment gaps lie in active investment from 
the private sector, domestic and foreign, which 
calls for  a conducive environment for private 
sector investment in infrastructure.

If the estimated 
investment gap 
is to be filled by 
the government 
through public 
expenditure, it 
can only be done 
with additional 
borrowing, since 
increasing the 
revenue to boost-
up economic 
growth to fill the 
gap or reducing 
expenditure in 
other categories 
is not a viable 
option.
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Role and 
Opportunities for
the Private Sector

Investment and 
Financing Needs

 N e pa l  I nf  r a s t r u c t u r e  2 0 3 0 
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The government has always been 
a major player in constructing, 
financing, and maintaining 
infrastructure projects. It makes 
investments in infrastructures 

by allocating budget for capital expenditure in 
its fiscal administration. The major sources of 
funding for these investments are the revenue 
it collects from the public, loans from public 
or international donor agencies, and aid from 
different countries. The size of the county’s 
GDP was a mere NPR 3007 billion (USD 30 
billion) in 2017/18 and NPR 34643 billion 
(USD 34 billion) in 2018/19. The annual 
budget presented by the government is around 
half of this43. Likewise, the GoN has been 
allocating around 30% of the total fiscal outlay 
under capital expenditure44. Capital expenditure 
on the priority sectors for FY2016/17, viz. 
energy, transport, water and sanitation, and 
urban development are merely 3.27%, 3.12%, 
0.87, and 0.28% of GDP respectively45. 
Further, under-spending of capital expenditure 
allocation is a recurring problem owing  to 
structural flaws in the process of budget 
formulation and implementation46. Compared 
to the role  of government, that of the private 
sector in infrastructure development is limited. 
During the six years between 2007  and 2012,  
private sector investment in infrastructure was  
merely 0.66% of GDP, whereas for India  it was  
2.57% (Andres et al., 2014).

The estimates on investment needs and gaps 
running to billions  of dollars, the government 

alone does not  have the capacity to finance. 
This makes a strong case for the increased active 
role  of the private sector in the country.  The 
government can  facilitate the private sector’s 
role in investing, constructing, and maintaining 
infrastructure, while itself assuming the role of 
a regulator for quality control. The following 
sections highlight in some detail the roles and 
opportunities in investment for the private 
sector investors.

5.1. ROLES AND OPPORTUNITIES 
IN THE ENERGY SECTOR
Among the priority sectors, the private sector 
today wields a strong presence in the energy 
sector. According to the  estimate, there will 
be a need of USD 22-36  billion47 investment 
in  energy by 2030.  The estimated investment 
gap is  USD 4.39-19.06 billion. This creates an 
opportune situation for the private sector to 
step in by upscaling their role  from supplying of 
324 MW to becoming a major energy supplier.

It is unlikely  that the private sector can invest 
in transmission in the absence of wheeling 
charge and wheeling mechanisms. However, 
with unbundling of NEA and formation of 
the National Transmission Grid Company 
(NTGC), a separate entity to work for 
development and operation of transmission 
lines, the role of private sector looks promising 
in building transmission lines. 

5 Role and Opportunities for
the Private Sector

The government 
can  facilitate the 
private sector’s 
role in investing, 
constructing, 
and maintaining 
infrastructure, 
while itself  
assuming a role 
of a regulator for 
quality control.

43.	 Budget of Nepal for Fiscal Year 2018-19 is USD13.15 billion.
44.	 It is worthwhile mentioning that not  all of the capital expenditure goes to infrastructure. For example, motor vehicles purchased by 

the government is also  accounted under the capital expenditure heading.
45.	 Economic Survey  (MoF, 2018). 
46.	 Nepal Economic Outlook, 2017-18.
47.	 According to the bottom- up estimate.
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The new  area of investment for the private sector 
could be action in electricity distribution in 
which the government can  allow and encourage 
it to invest. But because of the high  cost  of 
mini-grid development and low applicable tariff  
rates in rural areas, it may not be feasible for the 
private sector to invest in mini-grids.

Additionally, increase in the demand for 
infrastructure will certainly increase the 
demand for construction materials. The volume 
of input materials needed to generate 1 MW of 
hydroelectricity has been extrapolated from the 
volume of requirements to build 13,000-18,000 
MW of hydropower projects by 2030, presented 
in Table  18. These figures, however, should be 
taken as indicative as the real  requirements of 
the construction materials vary significantly 
from one project to another, contingent on the 
location, type,  size, and design considerations.

5.2. ROLES AND OPPORTUNITIES 
IN the TRANSPORT SECTOR
The transport sector receives one-third of the 
total capital expenditure allocation. There 
is a significant contribution of development 
partners (40%) in the sector. In the coming 
years, the demand for investment in the sector 
is expected to increase significantly due to 
i) equitable demand of provincial and local 
governments for roles in developing, expanding, 
and managing transport networks; ii) demand 
for resources for “National Pride” projects; 
iii) scaling up of investment by development 
partners; and iv) the need for meeting the 

cost of projects contracted under multi-year48 
scheme, but  without a credible financing plan.

The investment gap  in the sector by the year 
2030  has been estimated to be USD 48.88 
billion. To fill it,  the only viable  option for 
the government is investments from the private 
sector. Although the scope is limited compared 
to that in  energy, there is still significant 
scope for the private sector to enter into  PPP 
agreements with the government and/or to 
finance projects on their own. However, the 
private sector has a limited role  in investment 
in transport, may  be due to uncertainty of 
generating constant revenue streams.

For example, the idea of toll roads has not  taken 
hold in Nepal, probably due to uncertainty 
regarding consumers’ willingness to pay. Thus,  
unlike  in energy, private sector involvement is 
insufficient in transport. Given these constraints, 
private sector investment can be solicited by 
providing  annuity mode of payment that can  
be used for all types of transport infrastructures 
where the recovery of investment is a challenge. 
The government can offer transport projects to 
the private sector for investment and the private 
sector can  use the annuity payment modality to 
recover their investments, generating reasonable 
profits. This mode of payment will also provide 
relief  to the budgetary pressure to some extent.

Expansion in the transport sector will also  
create additional demand for construction 
materials. Construction of roads, bridges, etc.  
requires substantial account of construction 
materials, including crushed aggregates, 

Table 18: Estimation of construction materials for energy sector, 2019-2030 (in MT*)

CONSTRUCTION 
MATERIAL TYPE

AVERAGE MAXIMUM MINIMUM

Cement 11,579 19,010 4,614

Steel 20,699 80,018 354

Sand and stone 44,194 69,439 22,155

Explosives 72 160 9
* Note: MT = Metric  Ton .� Source: Authors estimation based on survey (2017) for per megawatt unit material requirements.

Investment gap of 
USD 4.39 to 19.06 

billion creates 
an opportune 

situation for the 
private sector to 

upscale their role 
in energy sector. 

Private sector can 
increase their role 

in generation, 
transmission and 

distribution.

48.	 Over the last  5 years significant amount (exceeding NR 60 billion) has been pledged for contracts under multi-year contracts in 
addition to the fiscal allocation to the transport sector. The government is finding it difficult to in mobilize additional resources to the 
tune of NR 60 billion.
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Table 19: Summary of role  of private sector engagement in transport sector

S.N. POTENTIAL PROPOSAL ACTIVITY

1 Constructing a cluster of 
bridges using latest innovative 
technology like pre-cast 
beams, and pre-cast slabs 
under the single contract.

•	 Facilitating private industry to start developing 
technology to produce bridge units in a mass scale 
production

•	 Establishing at least one unit  of industry  in every 
province

•	 Promoting use of ready mixed concrete to give 
quality

2 Construction of bypasses 
on highways to avoid urban 
municipal boundaries.

•	 Increasing efficiency in the movement of freight and 
passenger services

•	 These locations can  be identified, and roads can  be 
constructed on the basis of the annuity mode of PPP 
or toll revenue

3 Establishing operating 
passenger commuter system 
between a) Itahari – Rani; b) 
Dhalkebar – Bhittamod; c) 
Hetauda – Birgunj;  d) Butwal  
– Bhairahawa; e) Kohalpur 
– Nepalgunj; f ) Atariya  – 
Dhangadi.

•	 An appropriate mode of transport (based on 
mass transit) to be identified and infrastructure 
investment on annuity mode of PPP

•	 Separate operating mechanism can be developed 
under the revenue sharing model

4 Establishing appropriate 
mode of mass transit system in 
Kathmandu Valley:

•	 Investing in creating appropriate infrastructure for 
public transport system (example: erecting pole and 
wiring system for the operation of electric trolley 
system)

•	 Operating electric trolley like public transport 
system running over  the infrastructure created

5 Financing North-South Trade 
link

•	 It can be done on an annuity basis

6 Upgrading the part of existing 
network to the Economic 
Corridor as discussed in this  
report

•	 Investment on annuity mode of PPP

7 Maintaining Road  Network •	 Road  maintenance contract on a performance basis; 
Private investors allowed to maintain road network 
(more appropriate for urban roads)

•	 Payment based on performance indicators

8 Maintaining bridges •	 Bridge maintenance contract on a performance 
basis;  Private investors allowed to maintain road 
network (more appropriate for urban roads)

•	 Payment based on performance indicators

cement, reinforcement, shuttering materials, 
concrete, etc.  This provides huge opportunity 
for expansion of industries that supply these 

inputs. Table  20 provides  an estimate of the 
materials required in line with the estimated 
infrastructure investment need.

Government can 
solicit the private 
sector investment 
in transport 
infrastructure 
using annuity 
payment 
modality to fill the 
investment gap of 
USD 48.88 billion.
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Table 20: Estimation of construction materials for transport sector, 2019-2030 (in MT) 

CONSTRUCTION MATERIAL TYPE REQUIREMENTS FOR 2019  – 2030*

AVERAGE Minimum Maximum

Course Aggregates for base 4.5 5.5 6.36

Surfacing Aggregates for Asphalt Concrete 5.0 4.0 6.57

Steel 120 100 150

Cement 1,500 1,000 1,929

Bitumen 300 240 360

*The requirements estimated for construction materials for transport sector are  based on: Average 10 m bridge length per  km of road length for strategic 
road network. Estimates of 814 bridges required for DRCN (based on a study carried out  by Local Road  Bridge  Program (LRBP) and quantity calculated 
using the standard norms in practice. � Source: Author’s estimation.

The SCADA system has been piloted in water 
supply and sanitation sector projects in two 
small towns – Karaiya Makrahr (Rupandehi) and 
Mukundapur (Nawalparasi). The Karaiya Makrahr is 
a groundwater-based system while Mukundapur 
is a combination of both groundwater and gravity 
systems. There are more than 1,500 household 
connections in Karaiya and 3,000 in Mukundapur.

Advantages
•	 Reduced requirement of human resource for 

system operation.

•	 Effective in reducing leakages.

•	 System’s pressure and quantity information 
available whenever required.

•	 Successful in reducing Non-Revenue Water 
(NRW).

•	 Different DMA demand known quickly, 
which improves valve operation as per  the 
requirement.

•	 Operator does not  need to go to each 
component thus making the operation and 
supply easy and reliable.

Box 8 SCADA IMPROVES EFFICIENCY 
OF SYSTEM OPERATIONS

5.3. ROLES AND OPPORTUNITIES 
IN the WATER AND SANITATION 
SECTOR

The role  of the private sector in the water and 
sanitation sector is limited in Nepal. Given 
the estimated investment need of USD 31.89   
billion in the sector, an investment gap  of 
USD11.7749 is significant. This opens up 
huge opportunities and scope for investment 
by the private sector which can engage itself 
in providing safe-water services, wastewater 
management services, chlorine gas  production, 
etc.  It can also  be a part of supplying innovative 
technologies and equipment required.

Construction and operation of wastewater 
systems are generally more complex and 
expensive than a water supply system. 
Innovative approaches and operation skills 
need to be identified to attract investment in 
the sector. Private sector investment and/or 
PPPs in high  population density areas look 
promising. However, investment must be 
backed by sound analysis of risks and returns. 
Investment requirements are contingent upon 
the size, population density of towns, economy, 
and choice of collection and treatment 
methodologies. Quick costing tools must be 
applied to understand the level of investment in 
other towns as well. A ladder approach of onsite 
systems, DEWAT and fecal sludge management 
systems with treatment systems, and fully 
sewered towns are the potential approaches to 

49.	 From  bottom-up estimate.
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waste water systems. Alternatively, the issue 
could be approached by the categorization 
of townships, metropolitan cities,  sub-
metropolitan cities, municipalities, and rural 
settlements.

The private sector can  also enter into  BOOT 
contract or PPP agreements with the government 
for investment in water and sanitation sector. 
It can  also  sub-contract water and sanitation 
services to improve operation and performance 
and reduce the costs of the existing systems. 
Since the municipalities are facing  shortage 
of human and capital resources, it is highly 
likely that they will try to attract and entrust 
the private sector with building, operating, and 
maintaining water and wastewater operations. 
Such partnerships with the private sector seem 

easier to implement in the new  federal structure 
with a much smaller size of local administration.

Chlorine gas  production plant: Many water 
systems in the country use bleaching powder 
– chlorine solution for disinfection – in 
treatment. However, it is being imported from 
India50 since the country does not  have any 
chlorine production plant. Owing  to import 
dependency and security concerns associated 
with its transport, smooth availability of 
chlorine gas  for disinfection of water in 
treatment plants remains a major challenge. 
Given the need for significant treatment units 
throughout the country to improve quality of 
water and sanitation, the private sector can  
explore the score for establishing a chlorine gas 
production plant in the country.

Table 21: Areas envisaged for private sector involvement in water and  sanitation sector

S.N. AREAS   ACTIVITIES PROSPECTS FOR PRIVATE 
SECTOR INVOLVEMENT*

EXTENT

INV DB OP SM

1 Reaching the unreached 
(coverage expansion)

Identification of sources and 
systems and appropriate 
technology

L L L L 3 million  people covered 
by supply initiatives

2 Improving system 
functionality

Improvement of over  40,000 rural 
systems and 100 urban systems

L M L M Selected municipalities

3 Augmented supply Abstraction, source, management, 
storage, and treatment

M M H H Metropolis, submetropolis, 
selected municipalities

4 Water treatment WTP, chlorine gas industry M H H H Metropolis, 
submetropolis, 
selected municipalities

5 Wastewater collection Laying RCC pipes, manhole 
covers, appurtenances, etc.

L L M H Submetropolis, large 
municipalities

6 Wastewater treatment Construction, operation, 
resource recovery, energy, 
equipment, and plants

M H H H Design and/or build 
treatment plants 
under partial funding, 
annuity, DBO, etc.

7 Sludge treatment

plants

Construction and operation of 
plants

H H H H Several municipalities, 
submetropolis

8 Climate change 
adaptation and 
disaster resilience

Source protection, demand 
management, etc.

L L M M Entire  country

*INV=Investment; DB=Design Build; OP=Operation; SM=Smart Management,  H=High; M=Medium; L=Low

50.	 www.hakahakionline.com/en/4762/indias-monopoly-in-bleaching-powder/

The private sector 
can enter BOOT 
contract or PPP 
agreements with 
the government 
for investment 
in water and 
sanitation sector. 
It can also sub-
contract water and 
sanitation services 
to improve 
performance and 
reduce the cost of 
operations.
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Innovative technologies: The private sector can  
supply innovative equipments and technologies 
required in the sector such as modern tools 
and equipment for excavation, Supervisory 
Control and Data Acquisition (SCADA) 
software, appropriate technologies for rugged 
and geographically challenged locations, such 
as using horizontal drilling, rain  water and fog 
water harvesting etc. 

Table  21, which presents the prospects for the 
private sector in the water and sanitation sector, 
shows the key areas envisaged for investment 

in the future (up to 2030), with involvement 
opportunities for the private sector, through 
investment, design-build,  operation, and smart 
management technology, to address the gap  and 
challenges in the sector. The private sector can also 
supply construction materials for building water 
and sanitation infrastructure. Table  22 provides 
estimates for the construction materials required  
to build  water and sanitation infrastructures. 
The major inputs (construction materials) needed 
for water and sanitation sector are cement, steel 
aggregates and sand, pipes, and accessories, and 
chlorine (for disinfection). This estimate is based 

The government has been making serious efforts 
to reclaim the water quality of the Bagmati River 
since as early as the mid-1990s by conceiving 
and implementing the Bagmati Area Sewerage 
Project. A High- Powered Committee for Integrated 
Development of Bagmati Civilization was formed, 
initially through a cabinet order, to implement 
and carry forward the project and other activities. 
The major task  entrusted to the committee was to 
construct a wastewater treatment plant with a capacity 
of 16.2 MLD. A plant comprising an oxidation ditch  
with extended aeration system fitted with mechanical 
surface aerators was commissioned in 2001.  The 
committee also laid 11 km of interceptor sewerage 
line between Gokarna and the treatment plant site 
in Guheswori to intercept and carry  sewerage to the 
treatment plant site; first along one bank and later 
along both banks of the Bagmati River. Furthermore, 
a 552-meter- long tunnel was constructed to carry 
the treated effluent to a discharge point in the river 
below the Pashupatinath Ttemple. Construction 
of the sewerage system and plant was carried out  
under normal government-designed, procured, and 
supervised civil works contract without any obligation 
for the contractor to meet output target or other 
operational liabilities.

The plant did not  operate successfully, mainly because 
of inadequate capacity of the operators. This was 
aggravated by erratic power supply and a combination 
of other technical and operational problems. No user 
charges were levied  and operation of plant depended 
entirely on government-allocated budget. High 
turnover of the skilled technical staff, which was due 
to lack of proper recognition and incentives, became 
a problem.

This plant was later decided to be expanded and 
rehabilitated by adding another unit of 16.2 MLD 
capacity. This would upscale total plant capacity to 
32.4 MLD by 2020.  Activated Sludge Process (ASP) 
would be used to biologically treat wastewater. 
This additional component would be fitted with 
pretreatment units, primary and secondary clarifiers, 
and effluence disinfection provisions before finally 
discharging sludge into the river. The sludge will 
be dewatered, digested, and sent to drying beds. 
Additionally, the plant would generate 321 KWH of 
energy internally during the sludge digestion process. 
The old oxidation ditch  would also be converted to an 
ASP of similar process.

The contract was awarded to VA Tech Wabag Ltd. 
(India) for approximately USD 25.6 million on August 
1, 2016 providing it with 720 days to complete the 
construction. Unlike the previous contract, the present 
contract follows  a Design, Build, Operate model with 
a strong design and operation focus – the contractors 
will not  only design and build  the plant, but  will also 
operate the plant for 10 years with several operational 
parameters and strict target values – specified for 
compliance. These include BOD5 (10 mg/L), SS (10 
mg/L), Ammonia Nitrogen (<50mg/L), and COD (<250 
mg/L) amongst others.

A contract under a similar model and arrangements 
has been awarded to SafBon  Water Service  (Holding), 
Shanghai, China to upgrade the non-functional 
treatment plants in Dhobhighat (Kathmandu), Kodku 
(Lalitpur), and Sallaghari (Bhaktapur) for a total 
contract value equivalent to USD 32 million.

Source: KUKL (2017).

Box 9 PRIVATE SECTOR INVOLVEMENT IN WASTEWATER TREATMENT—IS IT 
A TREND FOR THE FUTURE ?

The private 
sector can  supply 

innovative 
equipments and 

technologies 
required in 

the water and 
sanitation 

sector such as 
modern tools 

and equipment 
for excavation, 

Supervisory 
Control and 

Data Acquisition 
software, 

horizontal drilling, 
etc.
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upon the population to be served and the projects 
urban or rural base. But, it may depend on various 
factors like scale, location, components, treatment 
requirements, etc.

5.4. ROLES AND OPPORTUNITIES 
IN THE URBAN DEVELOPMENT 
SECTOR
Urban development requires huge investments 
which cannot be met by the government 
alone. The NUDS, 2017  has clearly  laid the 
government’s expectations from the private 
sector regarding its role  in urban development. 
So far, investment from the private sector in 
urban development is limited and its presence is 
scanty, with organized private sector dominant 
in the real estate market and in the form of  
informal private groups or individuals involved 
in the development of land and construction of 
buildings.

Public  transportation system is significantly 
dependent on small-scale private entrepreneurs 
who  run  their business under a syndicate. 
Organized private investment in public 
transportation is still sparse.  However, recent 
crackdown by the government against the 
syndicate system in the transport sector is 
expected to boost the entry of private companies 
into  the transport market. Other examples of 
private sector involvement in the urban sector 
are mostly in the form of PPP. For example, the 
PPP agreement between Lhotse Multipurpose 
Pvt. Ltd. and Kathmandu Metropolitan City  
(see  Box 10). The presence of the private sector 
in urban public service delivery in Nepal has so 
far been nominal. In  India,  the private sector 

has been  engaged in the public service domain 
as well through PPP projects in the water 
supply as well as sanitation urban transport 

Table 22: Estimation of construction materials for water and  sanitation sector, 2019-2030 (in MT)

CONSTRUCTION  
MATERIAL TYPE

AVERAGE MAXIMUM MINIMUM

Cement 2,000 3,000 1,500

Steel 8,000 10,000 5,000

Aggregate and Sand 10,000 20,000 7,000

Pipes and Accessories 5,000 8,000 3,000

Chlorine (Bleaching powder) 1,000 2,000 700
Source: Author’s estimation.

The Gongabu-based New Bus Park is the most 
important intra-city terminal in Kathmandu. A 
private firm – Lhotse Multipurpose Pvt. Ltd. – has 
been operating the Bus Park since 2000, under a 
PPP agreement with Kathmandu Metropolitan 
City (KMC). As per  the agreement, the company 
will pay NPR 9.8 million annually during the 
contract period and hand over the bus park to 
KMC after 45 years of operation. Currently, Lhotse 
Multipurpose has been paying around NPR 8.1 
million annually in revenue to KMC.

In 2015, KMC reached an agreement with Lhotse 
Multipurpose Pvt. Ltd. to upgrade the New Bus 
Park  to international standards within four years. 
The upgraded bus park premises will house 
commercial complex, hotels, restaurants, state-
of-the-art facilities like lockers and washrooms for 
passengers, and a garden. After the completion 
of the upgrading works, the bus park will have 
parking space for 800 buses against the current 
capacity of around 450.  At present, more than 
1,400 long and short route buses operate to and 
from the capital.

Source: https://thehimalayantimes.com/
kathmandu/new-bus-park-state-art-facilities

Box 10NEW BUS PARK TO HAVE 
STATE-OF-THE-ART FACILITIES
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Box 11 EXAMPLES OF URBAN-SECTOR PPP INITIATIVES IN INDIA

Water Supply and 
Sewerage Project (Salt 
Lake, Kolkata)

It is a combined Water Supply-cum-Sewerage Project for the entire township through PPP under the 
Build, Operate, and Transfer (BOT) format. Implementation and management of the project has been 
handed over  to a competitively selected private agency for an initial period of thirty years, subject to 
renewal for another thirty years.

Water Supply Project
(Chandrapur, 
Maharashtra)

This scheme was  initially being managed by the Municipal Council and was  bearing losses. Later,  it 
was  privatized by handing it over  to a private agency for ten years. The council no longer needs to 
spend any amount on the scheme. On the contrary, it receives an income of 15.9 million  for ten years 
from the private agency.

Water Management 
Contract (Source to
Tap) (Latur, 
Maharashtra)

This is India’s first Source-to-Tap Integrated Management Contract. A ten-year contract was  floated for 
the operation, maintenance, and repair of Latur  Water Supply Scheme. The contract covers bringing 
water from dams and weirs,  managing pumping stations, electrical installations and water reservoirs, 
connecting pipelines and distribution system, and collecting fees from users. A special-purpose 
company was set up by three private firms.

Water Supply and 
Sewerage Project
(Tirupur, Tamil Nadu)

It is the largest private sector investment in the urban infrastructure sector and the first water and 
sanitation PPP project in India.  It is promoted by the Government of Tamil Nadu and a private agency. 
It is also  the first water project in India  to be funded on a project finance, non-recourse basis.

Centralized 
Biomedical Waste 
Treatment Facility 
(Surat, Gujrat)

Surat Municipal Corporation set  up a Centralized Biomedical Waste Treatment Facility on BOOT basis. 
Operational since 2003,  the facility currently serves 1922  health-care units in and around Surat. This 
includes 638 hospitals, 165 pathology laboratories, 900 clinics, and 219 other units.

Integrated Solid Waste 
Management Project 
(Alandur, Pallavaram, 
and Tambaram 
Municipalities, Tamil 
Nadu)

This project addresses solid  waste management in three municipalities in Tamil Nadu. Half of the 
project cost  is shared by the Government of India  and Government of Tamil Nadu, and the remaining 
half is to be funded by PPP partner. The municipalities pay to the concessionaire in terms of tipping 
fee payable per  metric ton  of solid  waste generated by the respective municipalities.

Waste Management 
Facilities  (Haldia, West  
Bengal)

Haldia  Development Authority formed West  Bengal Waste Management Limited (WBWML) in 
joint venture with a private agency to develop and operate integrated common hazardous waste-
treatment, storage, and disposal facility on a seventy- acre land for the benefit of industries. WBWML 
will manage the facility for twenty-five years on BOOT basis. Post-completion, the monitoring period 
is twenty-five years.

City Bus Service  on 
PPP (Surat, Gujarat)

Till recently, the city of Surat had an insignificant public transportation system which  was  run  by 
the State Transport Corporation with fifteen buses on city routes. In August 2007, Surat Municipal 
Corporation started operation of city bus services through private agencies. Within a year,  102 buses 
were deployed that carried over  45,000 passenger-trips every day on forty-two routes in the city. By 
the end of 2008,  the number of buses reached more than 200.

Modern Inter-State 
Bus Terminal
(Dehradun, 
Uttaranchal)

Under the agreement, the developer is required to design, finance, build,  operate, and maintain the 
facility for the entire concession period of twenty years; extendable to up to thirty years.

Sardar Patel Ring Road
(Ahmedabad, Gujarat)

The extension of existing two lanes to four  lanes is carried out  as a PPP project under BOT model 
with a concession period of twenty years at a cost  of  3.78 billion. A private party is responsible for 
junction development, plantation along the road, toll tax collection, and signage development.

Establishment of High 
Capacity Wireless
Infrastructure
(Pimpri  Chinchwad, 
Maharashtra)

The project, with the cost  of  428.4  million  and duration of 10 years, envisages a city-wide high  
capacity wireless infrastructure through PPP model on a revenue-sharing basis. The private partner 
is expected to bear costs of infrastructure, bandwidth, management, human resources, maintenance 
of services, and collection of revenue, among others. The Municipal Council provides land on rent for 
setting up the infrastructure.

Source: MOUD and CII (n.d.).
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Table 23: Relevant NUDS strategies from the perspective of private sector investment

STRATEGIC THEME STRATEGIES ACTIVITIES

Urban systems

Identify and facilitate higher level 
functions and services in major 
regional urban centers and future 
provincial capitals. 

Improve connectivity and 
infrastructure standards in 
intermediate and small towns as well 
as toward Southern Tarai towns.

Prioritize infrastructure investment 
through government and/or 
provide incentives for private sector 
investment.

Develop local economic 
development plans in participation 
with the private sector.

Urban infrastructure

Promote private sector investment 
in both basic services (water supply, 
waste collection, and management 
including recycling, housing for 
economically weak  groups, rental 
housing, planned land parcels) and 
higher order infrastructures.

Provide incentives for private sector 
investment in urban infrastructure.

Urban economy

Facilitate formulation and 
implementation of local, regional, and 
provincial economic development 
plan.

Plan  and implement an urban 
regeneration program in the historic 
core areas and disaster-affected urban 
centers.

Develop economic development 
plans in participation with the private 
sector.

Promote public/private investment 
in urban regeneration through 
incentives.

Urban finance and 
investment

Mobilize  investment through 
alternative financing instruments 
including private sector involvement.

Prepare and internalize guidelines 
for financing methods; select viable  
urban PPP projects as pilot projects; 
and support municipalities/urban 
areas for implementation.

Urban land 
management

Establish and internalize Land  
Information System.

Facilitate private sector in 
establishing web-based information 
system on availability of land parcels 
to sell and buy.

Source: after MoUD (2017).

sectors and Nepal can  learn from its neighbor 
(see  Box 11 for some examples) and promote 
and increase the role  of the private sector in 
urban infrastructure development. Involvement 
of the private sector in effective water supply, 
organized urban public transport, organized 
inter-provincial transport, and solid  waste 
management is important and needed in Nepal.

As urban areas in Nepal are expanding and 
receiving more investments from government 
and development partners, it is an appropriate 
time for the private sector to increase their 
presence in the sector’s development. Some of 

the potential areas for private investment could 
be as follows:

• 	 Real estate: High-rise apartments, housing 
(including rental), commercial/office 
complexes, and rental housing in emerging 
cities.

• 	 Urban transport: City buses, inter-city 
buses or Rapid Bus Transit (RBT), Mass 
Rapid Transit (MRT) including smart 
technologies.

• 	 Roads: Toll roads in economically viable 
stretches.

• 	 Water and Sanitation: Operation and 
maintenance of water and sanitation 
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schemes, operation and maintenance of 
water filtration and wastewater treatment 
plants, and supply and delivery of fresh 
water.

• 	 Solid waste management: Collection and 
management of solid waste, operation, 
and maintenance of sanitary landfill sites, 
recycling centers, and/or material recovery 
facilities.

• 	 Power: Investment in hydropower projects, 
expansion of solar power system, smart 
metering, and smart energy management at 
household level.

• 	 Large-scale multidimensional urban projects: 
PPP components of large-scale government 
projects in the urban development sector.

The NUDS has also  estimated the investment 
required to achieve the desirable conditions in 
terms of infrastructure and service delivery for 
the next fifteen years (or up to year 2030/31).

As municipalities alone cannot meet investment 
requirements, other funding sources, including 
the private sector, have been identified to meet 
the investment deficit. The NUDS expects that 
about 60% of investment would come from 
the federal government through fiscal transfer, 
30% from development partners, 5% from 
the internal resources of the municipality, and 
the remaining 5% from the community and 
private sector. Community would be involved 
in projects like water supply, inner urban roads, 
drainage and sewerage, and the private sector 
in the construction of bus parks and other 
infrastructure services through PPPs.

The NUDS does not  mention  the potential 
investments from the private sector alone, 
without PPP modality. However, in terms of 
strategies, the NUDS has high  hopes from the 
private sector,  evident from Table 23.

Some of the 
potential areas 

for private 
investment 

in urban 
development 

sector could 
be: high-rise 
apartments, 
commercial 

complexes, Mass 
Rapid Transit, 

toll roads, supply 
and delivery 

of water, waste 
water treatment, 

solid waste 
management, 

expansion of 
solar power 

system, smart 
metering and 

or smart energy 
management etc.
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Way Forward for 
Infrastructure 
Development in Nepal

Investment and 
Financing Needs

 N e pa l  I nf  r a s t r u c t u r e  2 0 3 0 
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Nepal will need to invest 8.14 
to 9.85% of its GDP which  
translates to  USD 29 to 48 
billion51 from 2019  to 2030  
in infrastructure to achieve 

the desired economic growth, increase access 
to basic services, and improve the standard 
of living. With the current trend of budget 
allocation and limited role  of the private 
sector in infrastructure investment, it will 
be quite a challenge to meet the estimated 
investment needs. To meet the challenges and 
allow the private sector to fill the investment 
gap,  there is an urgent need for major policy 
and institutional reforms. This section discusses 
overall and sector-specific policy reforms, 
summary of financing capacity and financial 
instruments, and methods to get the most 
out  of infrastructure investment. Institutional 
arrangements and major policies governing the 
priority sectors are elaborated in Annex A9.

6.1. GENERAL POLICIES AND 
STRATEGIES
Unifying infrastructure policy and  
one window system
There is need for a unified national 
infrastructure policy and a single-window 
clearance system to reduce not  only the length 
of the approval process but  also  confusions and 
contradictions on policies among the concerned 
ministries. Such  a unified policy can  facilitate 
infrastructure investment by speeding up the 
process of obtaining permits and approval of 
solicited and non-solicited proposals, among 
others. Since such a policy can mitigate some of 
the risks  that might arise due to the constantly 

changing infrastructure investment policies, it 
can  also help attract FDI.

New institutional set-up in Federal 
Nepal
The institutional set-up in federal Nepal is 
important to create an environment conducive 
to facilitating investment in infrastructure by 
the private sectors (foreign and domestic). The 
institutional set-up should clearly  define the 
roles and responsibilities of different levels  of 
government and   complement these roles to 
achieve the national infrastructure visions and 
targets.

A central agency with the requisite authority 
and capacity is urgently needed to design and 
implement projects aimed at the social  and 
economic development of the country. Such an 
agency should comprise highly trained technical 
professionals and policy experts. The technical 
professionals would support in planning, 
designing, and managing projects based on 
the visions and goals set  by the policy experts. 
Such an agency should also help prioritize and 
strengthen the national project banks.

Enactment of new Land Acquisition, 
Resettlement, and  Rehabilitation Act
Acquiring land for infrastructure projects has 
been one of the biggest challenges in Nepal. 
It is not easy to acquire private land for large 
projects, since the compensation demanded is 
often exorbitant, an issue which is even more 

6 Way Forward for Infrastructure 
Development in Nepal

 The institutional 
set up should 
clearly  define 
the roles and 
responsibilities of 
different levels  of 
government and   
complement these 
roles to achieve 
the national 
infrastructure 
visions and 
targets.

51.	 Estimate from top-down (macroeconomic) approach under three GDP growth scenarios: 5%, 7.5% and 10%.
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critical  in urban areas where land is in short 
supply and prices remain high.

The government is now planning to enact a new  
law replacing the existing Land  Acquisition 
Act (1977) in line with the Land Acquisition, 
Resettlement, and Rehabilitation Policy (2014). 
The Act is expected to ensure an easy, simple, 
and effective procedure for land acquisition. 
The Act has, among other things, envisaged 
ensuring timely  acquisition of land for 
infrastructure projects, a scientific mechanism 
for land valuation, and providing compensation 
(or land in suitable areas) to families for the 
land acquired at par with the market price. This 
will pave the way for infrastructure developers 
to acquire land without affecting the livelihood 
of the affected and/ or displaced population. 
To this  end, the policy has stressed the need 
to assess the economic and social  impact of 
development projects. Based on the levels of 
risk, projects will be categorized as:

• 	 High-risk projects: Projects which  displace 
50 or more households in the mountainous 
region, 75 or more households in the hill 
region, and 100 or more households in  
Tarai.

• 	 Medium-risk projects: Projects which 
force relocation of less than 50 households 
in the mountainous region, less than 75 
households in the hill region, and less  than 
100 households in Tarai.

• 	 Low-risk projects: Projects which   cause 
productive property to shrink by up to 
10%.

For low-risk  projects, the policy needs a strategy 
on land acquisition and compensation. But in 
the case of high  and medium-risk projects, a 
detailed resettlement and rehabilitation plan 
must be designed.

The policy also  has a provision that allows 
the government to take action against those 
who try to disrupt land acquisition process or 
create hurdles for project developers that have 
acquired land by following the due process. This 
is expected to aid timely  completion of projects 
in the country.

Getting approval for forest clearance for 
infrastructure project is also a hurdle for 
infrastructure development. This can be addressed 
by applying a detailed Environmental Impact 
Assessment (EIA) of international standard and 
easing the process once the assessment shows that 
the environmental impact from forest clearance 
is minimal. However, detailed EIA alone may 
not be able to address the bureaucratic hurdle of 
forest clearance in Nepal.

Increasing the role of private 
sectors with effective enforcement 
of the Public Private Partnership 
and Investment Act (2019)
The GoN has long been trying  to promote PPP 
to engage the private sector in development of  
physical infrastructure projects in the country. 
The legal provisions regarding PPP have their 
roots in  the Private Financing in Build and 
Operation of Infrastructure (BOOT) Act 
(2006) and Rules (2007). The government 
also introduced the PPP Policy (2015) with 
provisions for unsolicited proposals, Project 
Preparatory Fund, Viability Gap Funding 
(VGF52), assurance that land acquisition will 
be done by the government, and demarcation 
of the responsibilities of PPP Center and PPP 
steering committee.

The recently enacted act is a product of two 
elements: the first one is to convert the PPP 
Policy (2015) into law and the second to 
empower IBN as an institution to facilitate 
private investors by reducing hurdles. This act 
supersedes the Investment Board Act (2011) 
and BOOT Act (2006). 

The Act has a provision for creating a revolving 
fund for land acquisition, VGF, and for sharing 
of risks  and benefits proportionately between 
the government and the private sector during 
and after the completion of the projects. VGF 
from the government projects is going  to make 
it feasible and commercially viable  for the 
interested private sector agencies to participate.

A central agency 
with requisite 
authority and 

capacity should 
help prioritize 

and strengthen 
national project 

banks.

52.	 Viability gap  is the difference between revenue required to make a project commercially 
viable  and revenue that is expected to be generated upon a project’s completion.
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The Act provides for  two wings at IBN: PPP 
center and investment center. The role of the 
PPP center is to identify, manage, and oversee 
PPP project. The center is also responsible for 
developing a PPP framework, support other 
agencies to implement PPP projects, act as a 
knowledge hub, and also function as a project 
bank. The act also has a provision for creating 
an effective one stop center with authority to 
issue survey license, sign MOU’s and other 
agreements related to infrastructure project, 
and grant investment approval. Effective 
enforcement of the newly enacted law will 
facilitate and help increase the role of the private 
sector in infrastructure investment. The act also 
authorizes IBN to remove procedural and other 
hurdles faced by the private investor.

Increasing the role of foreign 
investors with effective 
enforcement of the new Foreign 
Investment and Technology Transfer 
Act (2019) 
This act has a provision for approving FDI 
within a week of application, one stop service 
through establishment of a center at the MoI, 
provision for 100 % of foreign investment and 
technology transfer, repatriation of investment 
and profit in foreign currency,   investment 
through opening a branch or  by establishing 
venture capital fund, etc.

Increasing the role of industries 
with effective enforcement of the 
new Industrial Enterprise Act (2016)
This act provides for one stop service, contract 
manufacturing, import  of goods from foreign 
company for market development of new 
goods,  40% exemption  on income  tax rate  
for industries investing in construction of 
roads, bridges, tunnel, railways, etc. and 100% 
percent tax exemption for the first five years 
to manufacturing industries with investment 
of at least NPR one billion and providing 
employment to more than 500 individuals.

Transparent and  efficient 
procurement processes
Activities such as acquiring goods and services 
and commissioning of large infrastructure 
projects are governed by the Public Procurement 
Act (2007) and Rules (2008). In the absence 
of proper guidelines and technical notes to 
facilitate public procurement efficiently and 
transparently, users are not fully accustomed 
to effectively use public procurement process. 
Thus, there are problems in each stage of 
the procurement process, be it in planning, 
bidding, contracting, constructing, managing, 
or supervising. To make procurement process 
efficient, and transparent, improve the process 
of execution and completion of projects, and 
promote competitive role of the private sector, 
this  study recommends the following:

•	 Amend the current process of awarding  
contract to  the lowest bidder. The current 
process does not take into account the 
quality and effectiveness of execution of 
projects.

•	 Amend the current system of poor 
disclosure of information related to 
procurement processes to make it more 
transparent.

•	 Organize public and stakeholders’ 
engagement programs during the 
procurement process.

•	 Develop an efficient system of monitoring 
and supervision for timely  feedback and 
problem solving.

•	 Abolish the system of opening call for 
submission of bids beyond the need and 
capacity of government.

6.2. POLICIES AND STRATEGIES 
FOR THE ENERGY SECTOR
One strategy to improve infrastructure in the 
energy sector is unbundling of operations — 
generation, distribution, and transmission — of 
NEA. Another is establishing an independent 
regulator in the Nepalese electricity market. The 
recently enacted Nepal Electricity Regulatory 
Commission Act (2074) has fulfilled the first 

Current process 
of awarding 
contract to lowest 
bidder does not 
take into account 
the quality and 
effectiveness 
of execution of 
projects.
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need to some extent. An independent regulator, 
however, has yet to become functional. The 
Electricity Regulatory Authority should be 
made functional with immediate effect to deal 
with the following issues to facilitate private 
investment in the hydropower sector in Nepal.

•	 Institutionalizing forecasting of national 
electricity demand.

•	 Establishing electricity price supply curves;
• 	 Establishing average tariff   high   enough 

to meet the marginal cost  of electricity 
generation and transmission.

• 	 Eliminating impediments to private sector 
investment in generation, transmission, 
and distribution.

•	 Making   the power purchase agreement 
process public.

•	 Establishing a schedule of NEA 
determination regarding power purchase.

•	 Providing a guarantee of payment for 
evacuated power.

•	 Establishing a power wheeling charge. 
• 	 Establishing local compensation packages 

for affected population.
 •	 Institutionalizing policy monitoring and 

review procedures. 
•	 Promoting energy efficiency and renewable 

energy.

Furthermore, the strategy in the energy sector 
should also consider optimal utilization of 
the energy resources, systematic planning and 
efficient development of energy system and 
hydropower, competitive bidding (auctioning) 
in hydropower development, diversification of 
electricity supply mix, and climate proofing in 
energy infrastructure.

Additionally, policy changes should also focus 
on pro-active investment policies – such as tax 
incentives, risk mitigation, and eliminating 
administrative hurdles – to encourage private 
sector investment, and bilateral agreements 
with countries that can  facilitate cross, 
border electricity trade (e.g; BIMSTEC grid 
interconnection) with India,  China,  and 
Bangladesh.

6.3. POLICIES AND STRATEGIES 
FOR THE TRANSPORT SECTOR
To achieve the goals set  by the government 
(such as SDGs, Strategic Plans, National Pride 
Projects, etc.) and increase the role  of the 
private investor in the transport sector, the 
following strategies are deemed necessary:

Revision of current road classifications: The 
current classification of road systems in Nepal is 
based more on administrative hierarchy53 rather 
than the functionality of the road system. To 
improve efficiency and reduce transport cost,  it 
is necessary now  to introduce a new  and clearer 
road classification based on functionality, 
connectivity, and volume of traffic. The 
objective of building strategic highways (higher 
standard road) should be to:  a) enhance 
connectivity to the economic growth corridor 
and economic clusters; b) minimize economic 
losses due to frequent road closures; and c) 
promote and establish Nepal as a transitional 
hub for international trade between India  and 
China.  All roads connecting to the international 
border and facilitating international trade 
need to be further classified under “Economic 
Connectivity”.

Changes in practice of road construction: Road 
construction has been practiced in stages as 
a part of the strategy adopted by DoR. The 
process begins with track opening followed by 
upgrading and finally surfacing. This practice 
needs to be reviewed so that a complete road 
package, including the bridges, is delivered 
in time without causing inconvenience to 
the movement of goods and passengers. The 
existing roads need to be widened out  by setting 
higher standards to increase efficiency and lower 
overall transport cost. If widening does not  
provide space for improving overall efficiency, 
alternative alignment should be explored and 
selected.

Establishment of a backbone economic connectivity 
corridor to facilitate economic growth: North 
-South Corridors and East-West Corridors 
(East-West Highway and Mid-Hill Highway) 
need to be treated as a backbone for the entire 

53.	 As it stands, highway means a higher class  of road (road at the top  of the classification) 
but  it does not  necessarily reflect high  volume of traffic  or higher standards of roads.
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network development. Further development 
of these highways should be consistent with 
the International Highway standards with 
minimum traffic disruptions to reduce the 
economic losses caused by road closures.

Focus on urban transport: The urban sector 
in Nepal is one of the fastest growing sectors. 
Transport being a driver of growth for urban 
development, it must receive due priority in 
charting out the future course of transport 
development in the country. There is a need for 

Table 24: Common issues in transport sector

ISSUES CAUSES REMEDIAL ACTION REQUIRED

Less paved and under-
utilized road network 
resulting into higher 
transport cost

Roads needing 
early  rehabilitation/ 
reconstruction

•	 In major road corridors, 
commercial vehicles (trucks) 
are one way loaded but 
return empty

•	 Significant road sections 
remain unpaved

•	 Overlapping responsibilities

•	 Ineffective road 
maintenance practices

•	 Weak institutional 
accountability/capacity

•	 Overloading of vehicles

•	 Gradual paving of road surface

•	 Effective  implementation of 
Road  Asset  Management

•	 Bringing more clarity on road 
responsibility/ownership

•	 Introducing and implementing 
Road  Asset Management

•	 Exercising effective control of 
vehicle overloading

Premature road failures in 
economic and strategic 
corridors

•	 Frequent landslides or 
adverse geologically 
sensitive terrain conditions

•	 Rains concentrated during 
monsoon period

•	 Increasing investment cost  to 
keep operation and maintenance 
cost  to a minimum (minimum 
road closures in high  economic 
and strategic corridors)

Road  designed and 
built without adequate 
attention to road safety 
considerations

Low investment 
contributing to higher 
maintenance cost  with risk 
of frequent road closure

•	 Limited road safety audit 
practices

•	 Low institutional capacity

•	 Traditional approach in road 
construction: cutting high 
slopes, filling valleys,  etc.

•	 Mandatory road safety audit for 
high  economic and strategic 
corridors

•	 Maintaining and correcting road 
geometric profile properly

•	 Increase in investment in high  
economic and strategic corridors

Road  project initiated 
without the backing of a 
credible financing plan

•	 Absence of a short-and 
long-term plan  for progress 
on availability of resources

•	 Developing short-and long-term 
plans

•	 Project to be initiated only after 
committing to the credible 
financing plan

Project identification 
rarely based on objective 
assessment of network 
needs and priorities

•	 Ad hoc  planning

•	 Administrative  priority 
overtaking developmental 
needs

• 	 Developing a medium- and long-
term periodic plan/ Master Plan

•	 Updating and adhering to 
Priority Investment Plan

Vulnerability of roads and 
bridges facing  high  risk 
due to climate change and 
natural disasters

•	 Climate change: rise  and fall 
in temperature

•	 Incidence of flood  and slope 
failures

•	 Incorporating the cost  of 
mitigation measures as a part of 
the investment cost

Source: after MoUD (2017).
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doubling  urban road density by 2030.  For an 
effective delivery of transport services, a mass 
transit system also  needs to be promoted.

Institutional reform: Institutional reform is also 
required to:

• 	 Prioritize road maintenance activities 
based on strategic importance, traffic, and 
treatments;

• 	 Develop adequate capacity to manage road 
assets;

• 	 Ensure adequate funding to   carry out  
maintenance operation.

Furthermore, a clear policy on the role  of each 
tier  of government (federal, provincial, and 
local) in coordinating and managing a mass 
transit system is needed to attract investment 
in this  sector. The responsibility of strategic 
highways, which form the backbone for strategic 
connectivity and reduction of transport cost,  
should be that of the federal government. Roads 
connecting districts and provincial centers 
(intra- and inter-provincial) should be the 
responsibility of provincial governments.

These roads can be secondary road links to 
strategic highways. Furthermore, local road 
networks in urban and rural areas should be the 
responsibility of the local government. Some 
of the common issues and strategies/remedial 
actions in the transport sector are summarized 
in Table  24.

6.4 POLICIES AND STRATEGIES 
FOR the WATER AND 
SANITATION SECTOR
The government aims to achieve universal access 
to basic water services and make the country 
open defecation-free by 2021.54  The 15th Five 
Year Plan (2019) has a target to provide 40% 
of the population with improved water supply 
and provide 100% of the population with basic 
water supply. The plan also targets to treat 

20% of wastewater before it is discharged into 
natural water bodies. The 14th Plan55 is focused 
on (i) improving functionality; (ii) enhancing 
service levels and quality; and (iii) expanding 
and deepening water and environmental 
sanitation, in municipalities. The 15th Five Year 
Plan (2019) focuses on: (i) improving public 
health through the provision of adequate, safe, 
and reliable water supply; (ii) maintaining 
environmental cleanliness through provision 
of safely managed sanitation services; (iii) 
rendering water and sanitation systems climate-
friendly and disaster-resilient; and (iv) building 
the capacity of federal, provincial, and local 
bodies to provide effective water and sanitation 
services.  However, the overarching focus of 
the water supply and sanitation policies, so far, 
has been on providing universal access to these 
services. 

The sector now needs a policy shift  from 
universal access to improvement of water 
quality and standard of services.

The following strategies are   necessary to 
achieve the aforementioned goals:

• 	 Clarity in the roles and responsibilities of 
the  various levels  of governments.

•     Strong agencies at the local and provincial 
levels  to plan and implement programs, 
monitor service providers’ and users’ 
committees, etc.

• 	 Involvement of the private sector in 
undertaking professional development 
and activating smart water and wastewater 
management. They can also  be involved 
in building and operating treatment plants 
and commercially viable  collection and 
distribution systems, bulk water systems, 
etc.

• 	 Effective groundwater management with 
control over  arbitrary water extraction.

•	 Identification and mapping of the 
unreached population to make it easier to 
provide them with safe drinking water and 
sanitation services.

Some of the 
strategies of 

transport sector: 
revise current 

classification of 
road that is based 
on administrative 
hierarchy change 

the current 
practice of road 

construction 
which begins with 

track opening 
followed by 

upgrading and 
finally surfacing.

54.	 GoN, 2005, National Water Plan.  Kathmandu and subsequent target revisions in 2017.
55.	 Fourteenth Plan (2016/17-2018/19), National Planning Commission
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•	 Repair, maintenance, and rehabilitation of 
systems constructed in the past

• 	 Designing, building, and upgrading of new  
systems to increase quality of water service

• 	 Improving the system of collection, 
treatment, and disposal of fecal sludge 
by constructing collection centers and 
treatment plants at strategic locations

• 	 Inducing the sewer network to collect,  
transport, and safely  treat sewage from 
the populated areas before discharging into  
natural water bodies

• 	 Promoting PPP in wastewater collection, 
management, treatment, and recycling.

6.5. POLICIES AND STRATEGIES 
FOR THE URBAN DEVELOPMENT 
SECTOR
In the urban sector, each of the three tiers 
of the government has an important role to 
play. Although urban policies will continue 
to be framed at the federal level, individual 
municipalities will emerge as the dominant 
players when it comes to city planning and 
implementation of urban projects. However, the 
municipalities lack not only financial resources 
but also  technical capabilities to execute these 
projects. Consequently, the private sector will 
most likely be working with municipalities 
in the future to invest and provide technical 
assistance in these projects. Some of the 
strategies for urban development are:

• 	 Enforcement of the PPPI Act-2019 with 
provisions of VGF, sharing of risks and 
benefits between the government and the 
private sector, and easy land acquisition to 
increase the role  of the private sector in 
urban development.

• 	 Given the huge infrastructure required 
in the urban sector to attract private 
investment in urban development, there 
is a need to clearly  define the role  of the 
private sector in the Urban Development 
Act. The Act should also clarify the roles 
and responsibilities of the three tiers of 

government and the vertical and horizontal 
relationships among different governments 
regarding city and regional level planning 
and implementation of large scale 
infrastructure projects.

6.6 FINANCING  CAPACITY AND 
REFORM
Infrastructure projects can be either financed 
by the public sector (through tax revenue and 
foreign loans and grants) or by the private sector 
(through bank loans and equity). The public 
sector invests in infrastructure through capital 
expenditure, which hovers around 30% of the 
total budget.

The financial sector in Nepal is dominated by 
commercial banks, development banks, finance 
companies, micro-credit development banks, 
and savings and credit co-operatives. NRB has 
licensed 199 BFIs as of 201856. Other institutions 
that are part of the financial system and have the 
ability to invest in infrastructure are insurance 
companies, Employee Provident Fund  (EPF), 
Citizen Investment Trust  (CIT), Nepal Army 
Welfare Fund, and Hydroelectricity Investment 
Development Company Limited (HIDCL). 
The total capital base of BFIs in Nepal is 160 
billion (USD 1.6 billion) (Khatiwada et al. 
2015).

But a majority of funds in the Nepalese financial 
system are available only for short-term 
lending that can cause significant hindrance 
to investment in infrastructures, which they 
require for long-term investment. Long-term 
financing options provided by banks are in the 
form of fixed deposits with terms of five years or 
more. The funding options for private investors 
in Nepal are limited to banks as they have no 
access to sources such as CIT, EPF, HIDCL, 
and similar other funds.

Investment by BFIs in the infrastructure 
sector is around 15.5% of their total lending 
portfolio (Sigdel, 2016; NRB, 2016). There 

Water and 
sanitation sector 
needs shift in 
vision from 
universal access 
to improvement 
of water quality 
and standard of 
services.

56.	 https://nrb.org.np/bfr/bfi_list/List%20of%20BFIs_July2018.pdf.
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are limitations to investment due to restrictive 
banking laws on the exposure of loan and 
guarantee to individuals, groups or sectors. 
Commonly known as single obligatory 
limit, it limits the maximum amount of loan 
concentration to a single person (including 
groups) to not exceed 50% of the core capital in 
hydropower sector, 30% in productive sectors, 
and 25% in other sectors. The restriction also 
limits bank investment in infrastructures to 
40% of their lending portfolio. Currently, the 
total amount of loan  that the hydropower 
sector can  acquire from all commercial banks 
can  be totaled to NPR 40 billion (USD 0.4 
billion) (Khatiwada et al. 2015).

Insurance companies also invest in infrastructure 
in Nepal. As of 2016,  insurance companies 
have invested up to NPR 116 billion (USD 
1.16 billion) in assets, of which  NPR 100 
billion is by life insurance companies and the 
rest by non-life insurance companies. Insurance 
companies also  have a strict mandate which  
restricts their investment.57 The Life and Non-
Life Insurance Directive (2014) states that 
insurance companies can  invest a maximum 
of 5% of their total investment portfolio in 
productive and infrastructure sectors. Currently, 

investment by insurance companies in the 
hydropower sector is NPR 1.7 billion (USD 
0.017 billion).

EPF, an autonomous entity established in 1962,  
is a holder of long-term funds comprising 
the provident fund of civil servants, military, 
police, teachers, and some private companies. 
As of July 2015 NPR 24 billion (USD 0.24 
billion) is invested in hydro-power and 
aviation projects58. It has invested in projects 
like Chilime  hydropower project, Upper 
Tamakoshi hydropower project, and Nepal 
Airlines Corporation. Its total investment 
capacity is NPR190 billion.

CIT, established in 1990, mobilizes individual 
and institutional deposits for investments. As 
of 2014/15 the trust has allocated 12% of its 
investment portfolio in infrastructure projects 
like hydropower development59. It also  plans to 
invest in roads and transmission lines.  The total 
potential of CIT to invest in infrastructure is 
NPR 18 billion. Currently it has invested NPR 
1.2 billion in hydropower.

For further discussion of the financing capacity 
of various sectors in Nepal, see Dixit (2017).

Table 25: Summary of capacity of domestic funding sources

SOURCE TOTAL CAPACITY OF FUNDS REMARK

Government Revenue Capital expenditure allocation 
for the FY 2018/19 is 335 
billion (USD 3.35 billion)

The budget of the country is around 50% of 
the GDP and 30% of the total budget is capital 
expenditure, which has to be allocated to various 
sectors.

BFIs NPR 160 billion (USD 1.6 
billion)

Capital base in 2015. There is restriction on sectors 
that banks can  invest in and also  restriction on 
percentage loan that can  be given  to individual 
or groups.

Insurance companies NPR  116 billion (USD 1.1 
billion)

They can invest only up to 5% in productive/
infrastructure sectors. Capacity in 2016.

Employee Provident 
Fund  (EPF)

NPR 190 billion (USD 1.9 
billion)

Invests in hydropower sectors. Capacity in 2015.

Citizen Investment 
Trust  (CIT)

NPR 18 billion (USD .18 billion) Around 12% allocated to hydropower projects. 
Capacity in 2015.

57.	 Life and Non-Life Insurance Directive (2014).
58.	 http://web.epfnepal.com.np/ck/filemanager/userfiles/report/Annual_Report_7172.pdf
59.	 CIT- Five Year Strategic Plan  http://nlk.org.np/wp-content/uploads/2016/03/Five-Year-Strategic-Plan-of-CIT.pdf
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Summary of financing capacity and 
financial instruments
The total capacity of BFIs in Nepal is 
approximately USD 8.13 billion (from  
discussion in the previous section and 
summarized in Table 25). However, not  all 
funds can  be invested in infrastructure due to 
restriction on lending and investing regulations. 
According to the top-down estimate, the 
investment needs range from USD 29.72 to 
48.34  billion and the bottom-up estimate 
ranges from USD 182 to NPR226 billion 
for the period 2019-2030.  Thus, financial 
innovation and supportive financial policy 
reforms are required to meet the estimated 
investment needs by mobilizing  investment 
from the private sector (foreign and domestic). 

Nepal can follow the examples of other countries 
to make effective use of  the mechanisms already 
in place (such as Infrastructure Development 
Bank, Viability Gap Funding, equity fund 
for infrastructure) and set up new  financing 
instruments to fund infrastructure projects. 
Some of these instruments with relevant 
examples are discussed below.

A. Bond financing: Due to the longer time 
period of infrastructure projects as well as their 
longer repayment schedules, bonds can  be a 
suitable option to raise funds for infrastructure 
projects in Nepal. These bonds are best suited to 
be used by projects with clear revenue and cash 
flows, such as the hydropower sector and fast  
track toll road projects. The GoN can  also issue 
infrastructure bonds. Financial institutions 
entrusted and promoted by the government 
can serve as intermediaries to manage and 
administer the process of bond issuance.

The bond market is not yet fully developed 
in Nepal (only to the extent of government 
securities to meet short-term financing needs 
through short-term treasury bills), though this 
mode of financing is suitable for long-term 
infrastructure investment and is widely used 
internationally. Examples: green bond and long-
term infrastructure bond, panda bond, etc.

Green bond: Green bonds are simply defined as 
bonds issued by companies, municipalities, etc. 
to procure funds exclusively for projects that 
address environmental problems.

The Export-Import Bank of Korea (KEXIM) 
issued its inaugural global Green Bonds for USD 
500 million back in 2013. With the issuance, 
KEXIM became the first non-international 
financial institution to issue a global Green 
Bond. Before KEXIM, such bonds were used by 
multilateral financial institutions, such as ADB 
only. The proceeds from the issuance of bonds 
were used to finance projects that promote low-
carbon and climate-resilient growth, particularly 
in fostering renewable energy, reducing carbon 
emission, promoting energy efficiency, and 
encouraging environment-friendly industries.

According to their Green Fund Framework 
which guides their investment decisions, the 
sectors eligible for financing include new energy 
sectors, renewable energy sectors, such as solar 
power, geothermal, waste energy, etc., and 
mitigation sectors such as water supply, water 
sanitation, water treatment, etc.

The inaugural global Green bonds issued by 
KEXIM had the following features: Tenure: 5 
years; Coupon: 1.75%. Despite being a first 
offering, the demand for these green bonds was 
strong as they received orders of USD 1.8 billion 
from 100 investors against the issuance value of 
USD 500 million60. The sector allotment for 
the bonds was 55% to asset managers, 31% 
to banks, 5% to insurance and pension funds, 
4% to companies and 5% to “other” investors. 
These bonds had received an AA3 rating.

Long-term infrastructure bond series: The 
Government of India (GoI) has started giving 
permission to select companies to issue long- 
term infrastructure bonds from July 2010. To 
ensure that the bonds receive initial attention 
from the investors, GoI has also offered to 
provide tax benefits for subscription of up to 
INR 20,000. Following the initial nod by GoI, 
REC has registered itself as an Infrastructure 
Finance Company with the Reserve Bank 

60.	 https://www.climatebonds.net/2014/05/korean-exp-imp-bank-500m-green-bond-way-oversubscribed-95bps-over-ust-bingo-bravo
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of India (RBI). At the initial stage, Rural 
Electrification Corporation Ltd. (REC) issued 
bonds as unsecured redeemable non-convertible 
long-term bonds through private placement. 

The initial offering was made for a total value 
worth INR 50 crores with a par value of INR 
5,000 each. The issue was made with a green-
shoe option which means any amount of 
application oversubscribed than initial issuance 
will be retained for issuance of additional 
infrastructure bonds. The issue has received an 
AAA rating from CRISIL India, LAAA rating 
from ICRA, and AAA(IND) by Fitch which 
is the highest possible rating to obtain. It was 
issued with two options: Option I offered 
annual coupon at 8% per annum and buyback 
after 5 years and Option II offered Annual 
coupon at 8.10% per annum with no buyback 
option61. 

The issuer, i.e. the REC is one of India’s 
largest institutions owned by the Government 
of India. It is a public infrastructure finance 
company working in India’s power sector whose 
primary goal is to promote rural electrification 
projects across the country. It provides finance 
to Central/State Sector Power Utilities in the 
country, State Electricity Boards, Rural Electric 
Cooperatives, and Private Power Developers. 

Thematic Bond-Panda Bonds: A Panda bond 
refers to bonds issued by a non-Chinese 
issuer within the Chinese territory and is 
denominated in Chinese renminbi. The first 
Panda bonds were issued by the International 
Finance Corporation (IFC) and ADB in 
October 2005. The bond issued by the IFC had 
terms of 10-year maturity with a yield rate of 
3.4% amounting to 1.13 billion yuan. Another 
bond issued by the ADB had terms of 10-year 
maturity with a yield of 3.34% amounting to 
1 billion yuan. During the initial years of such 
issue, the proceeds from the issue were not 
allowed to be invested outside China, but this 
restriction was lifted in May 2010. 

In June 2016, Poland’s Ministry of Finance 
issued a Panda bond making Poland the first 

European sovereign government to issue such a 
bond. Later on, in March 2018, the Philippines 
also issued Panda Bond and raised 1.46 billion 
renminbi. Such Panda Bonds can be issued 
by any foreign institution, such as foreign 
governments, international development 
organizations, foreign financial institutions, and 
non-financial corporates. Recently, in December 
2018, Pakistan’s cabinet also approved the 
issuance of Panda bonds. The size of issuance, 
though, is not fixed for approval, but they 
expect to raise 500 million to 1 billion USD 
in various tranches62. This issue by Pakistan was 
continuation of its multi-prolonged approach 
for bridging the foreign financing needs of the 
country and also to build a sustainable level of 
foreign exchange reserves. 

Thematic Bond-ADB Water Bond: During the 
last decade, countries within the South Asian 
and the Asia-Pacific region have achieved a rapid 
and high level of economic growth inviting 
a high level of water insecurity in the region. 
The rapid economic growth along with rapid 
population growth has brought a high demand 
for industry, and for food and domestic supply 
along with a high level of pollution, natural 
hazards, and climate change. Many cities within 
the region are still suffering from a low level of 
water services though large capital investments 
are being made to improve urban water supply 
and sewage systems. 

ADB is working to increase access to clean water 
and sanitation, improve irrigation productivity 
and efficiency, and enhance overall water security 
within the region. It has already provided loans 
and grants for various components related to 
water service, such as projects in water supply 
and sanitation, irrigation and drainage, flood 
management, water resources management, 
and hydropower generation. To facilitate the 
financing of projects related to this sector, ADB 
has been issuing an innovative bond called ADB 
Water Bond. It  issued the first tranche of water 
bonds in 2010 and raised a total of 638 million 
USD. Since then, it has already issued a number 
of tranches of such bonds raising approximately  
1.5 billion USD (ADB, 2016). The amounts 

61.	 https://taxguru.in/income-tax/highlights-of-long-term-infrastructure-bonds-us-80ccf-of-rural-electrification-corporation-rec-limited.html
62.	 https://www.business-standard.com/article/international/pakistan-cabinet-approves-issuance-of-panda-bonds-in-chinese-

currency-118122800361_1.html
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thus raised  are used for various water-related 
projects within Asia and the Pacific region. 
Examples of the water projects initiated by 
ADB include Anhui Chao Lake Environmental 
Rehabilitation Project in China with a total 
loan package of 250 million USD from ADB, 
Dhaka Water Supply Network Improvement 
in Bangladesh with a total loan package of 275 
million USD, Guizhou Rocky Desertification 
Area Water Management Project in China with 
a total loan package of 150 million USD, and 
Integrated Participatory Development and 
Management of Irrigation Program in Indonesia 
with a total loan package of 500 million USD 
(ADB, 2018). 

Municipal Bond: Municipal bonds, which 
are commonly known as Muni bond or local 
authority bond, are issued by states/provinces, 
cities, counties, and other governmental entities. 
These bonds are issued to finance schools, 
highways, hospitals, sewers systems, and many 
other projects for public good. Institutional 
investors and the public can buy these bonds.

State/provincial or local government uses 
revenue from the project to repay the interest 
and principal on the bond. In the context of 
federal Nepal, this method of financing is 
promising especially for infrastructure projects 
related to urban development.

B. Infrastructure Development Fund:  These 
funds can  be established by banks or other 
financial institutions and can  work  in a way 
similar to the mutual funds.

Regional Infrastructure Development Fund: The 
project was introduced by the World Bank for 
Indonesia to increase access to infrastructure 
finance at the subnational level through a 
financially sustainable financial intermediary. 
It was set up by the Indonesian Ministry of 
Finance in partnership with the World Bank 
with the  primary objective to provide capital 
for municipal infrastructure lending. Lending 
through this fund was primarily made for the 
development of public market, hospitals, and 
roads. The fund is managed by PT. Sarana 

Multi Infrastruktur (PT.SMI). For the first 
phase implementation of the fund, World Bank 
and Asian Infrastructure Investment Bank 
(AIIB) will each provide USD 100 million for 
a combined total of USD 200 million which is 
equal to half of the initial capital of RIDF. 

In the first phase, the total fund available for 
lending is USD 400 million. PT. SMI will use 
money from the fund to provide senior debt 
to subnational governments in Indonesia for 
economically viable infrastructure projects. 
RIDF had utilized a mix of debt and equity 
as a capital investment for the fund. The debt 
component in the fund was managed through 
a two-stage loan process: the Government of 
Indonesia (GoI) represented by the Ministry 
of Finance (MoF) borrowed fund from WB 
and AIIB in foreign currency and then lent it 
to PT.SMI. The exchange rate risk generated in 
the transaction was borne by MoF. RIDF had 
adopted a ‘cost plus’ pricing policy which means 
the interest rate charged to the subnational 
government was based on the yield rate of a 20-
year Indonesian government bond called SUN.   

ASEAN Infrastructure Fund: ASEAN 
Infrastructure Fund is a dedicated fund 
established by member nations of the ASEAN 
and ADB. The fund provides loan to finance 
infrastructure investment projects in transport, 
energy, water and sanitation, environment and 
rural development, and social infrastructure 
sectors. This fund is an integral part of ASEAN’s 
effort to strengthen regional connectivity. It 
provides financing to sovereign or sovereign-
guaranteed projects in the ASEAN region. All 
ASEAN Infrastructure Fund-financed projects 
are also financed by ADB. Projects to be financed 
need to fulfill certain key criteria: financial 
sustainability indicators, clear environmental 
goal and targets, and a roadmap for attracting 
private capital investment.63

C. Infrastructure Development Financial 
Institutions: Such institutions with detailed 
workings of project prioritization, project 
selection, and project financing are needed to 
help finance infrastructure projects in Nepal.

NRB has relaxed the 
rules, which allow 
the  infrastructure 
bank to issue loans 
up to 90% of its 
credit to core capital 
and domestic 
deposit ratio.

63.	  https://www.adb.org/site/funds/funds/asean-infrastructure-fund
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Nepal Infrastructure Bank Ltd. has received the 
operating license in 2019 from NRB. The bank 
was established with joint investment from 
the government along with commercial banks, 
insurance companies, private business firms, 
group entrepreneurs, etc. The government owns 
10% of the bank’s stock. The central bank has 
relaxed the rules, which allow the  infrastructure 
bank to issue loans up to 90% of its credit to 
core capital and domestic deposit ratio.

The bank will have an authorized capital NPR 
40 billion (USD 0.4 billion), issued capital of 
NPR 20 billion (USD 0.2 billion), and paid up 
capital of NPR 12 billion (USD.12 billion).64 

The bank will be investing in infrastructure, 
particularly in construction, transportation, 
energy, urban development, special economic 
zone, information technology, etc. by making  
the required equity investment, opening letters 
of credit, and mobilizing long-term deposit.

D.  Private Equity/Private Equity Firms: This 
system of financing makes it possible to pool 
money from a group of investors to raise funds 
to invest in infrastructure. Mutual fund is an 
example of private equity.

Dolma Impact Fund: Dolma Impact Fund, a 
private equity fund from Europe, is investing in 
infrastructure in Nepal. The fund has investment 
commitment of USD 26 million in Nepal. The 
fund has investors from the Development Bank 
of Austria, Dutch Good Growth Fund, etc. The 
fund makes equity investment as a strategic 
partner in Nepal. Investment ranges from USD 
500,000 to 4 million.

The fund, which invested USD 3.2 million in 
Lower Likhu Hydropower Project with 28.1 
MW capacity, was developed by Swet Ganga at 
an estimated total cost of NPR 5 billion ( USD 
.05 billion). The fund founder has received 
3.2 million units of share of the company for 
investment in the project.65 

E.  Foreign Direct Investment (FDI): FDIs in 
infrastructure projects can  also  be an important 
source to finance infrastructure investment in 

Nepal. There is a need for reforming policies to 
attract FDI. All regulations that make it difficult  
for foreign banks to invest in the country have 
to be revised. For example: currently, foreign 
banks/institutions can  invest in Nepal only 
with the prior approval of DoI and NRB. The 
law also requires institutions to be registered in 
Nepal in order to provide loans to infrastructure 
projects.

F. Diaspora Financing: Remittance received 
can be turned into infrastructure investment 
by providing additional means to finance 
infrastructure to governments and companies 
and, in turn, rewarding the migrant workers 
with financial return. Some ways to use 
remittance for infrastructure investment are: 
diaspora bonds, diaspora investment funds, 
diaspora insurance and pension funds, diaspora 
direct investment, securitization of future 
remittance inflows (where banks can be allowed 
to leverage future remittance receipts to obtain 
capital), etc.

Diaspora Bonds: They refer to the bonds issued 
by a country to its diaspora population to tap 
their wealth in the adopted developed countries, 
issued in different ways by countries such as the 
State of Israel Bonds, Resurgent India Bonds 
(RIB), and India Millennium Deposit (IMD) 
from India, and Diaspora bonds issued by 
Lebanon and Sri Lanka, etc. India has issued 
these bonds on three different occasions,  raising 
almost 11.3 billion USD. The unique feature of 
the offer for investors living far from their land is 
that this investment represents their patriotism 
or desire to do “good” for their country. 

The most recent issuance was as an IMD 
scheme by the State Bank of India, launched 
on October 21, 2000 with a total value worth 
2 billion USD  equal to IR 9000 crores at the 
prevalent exchange rate. It was issued as five-
year foreign currency deposits, denominated 
in US dollars, pound sterling, and euro with 
an interest rate of 8.5%, 7.85%, and 6.85 % 
per annum payable half-yearly in the three 
currencies, respectively. Investment in these 
instruments was allowed only for non-resident 
Indians (NRIs)/overseas and corporate bodies 

64.	 https://kathmandupost.ekantipur.com/news/2019-02-13/nepal-infrastructure-bank-receives-operating-licence.html
65.	 https://myrepublica.nagariknetwork.com/news/dolma-impact-fund-becomes-swet-ganga-hydros-shareholder/
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(OCBS banks) acting in a fiduciary capacity 
on behalf of the NRIs/OCBs. Issued with the 
assurance that full repatriation of the principal 
and interest is possible, the transaction was 
managed by SBI Capital Markets who received 
an initial indicative commitment of 5 billion 
USD. 

Out of the total fund collected (2 billion 
USD), 40% was invested in government 
securities and the remaining 60%  was used 
to fund infrastructure projects. The fund was 
distributed through the list of participating 
banks who also worked to collect the funds. 
These collecting banks were given 50% of the 
amount mobilized by them as a five-year loan 
at 10% per annum and the funds so received 
by the participating banks were used to finance 
infrastructure projects. To further support  
successful implementation of the program, there 
were no statutory obligations other than 40% 
investment in government securities. There was 
also no CRR requirement on such funds.  

G.  Viability Gap Funding (VGF): VGF, 
is a grant to support projects economically 
justified but financially not viable, issued by 
the government for projects that will become 
feasible and commercially viable for the private 
sector. In particular, provision of funds not  
limited by annual budgetary allocation is ideal 
for private sector investment as it minimizes 
political risk.

VGF in Nepal: The government has decided 
to provide NPR 94 billion (USD .94 billion) 
as VGF for the development of the Budhi 
Gandaki Hydropower Project. This is a 1,200 
MW storage type project with estimated cost of 
NPR 270 billion (USD 27 billion). With VGF 
from the government, the developer will have 
to invest NPR 176 billion (USD 17.6 billion).66 

VGF in Vietnam: The Private Infrastructure 
Development Group (PIDG) through its 
Technical Assistance Facility (TAF) has 
provided Viability Gap Funding (VGF) for the 
construction of Coc San Hydropower project 
in Vietnam. This innovative gesture instrument 
provided support to offset the partial up-

front preparation cost listed as pro-poor 
infrastructure requirement that has to function 
in a challenging environment. The project was 
revitalized with a grant by TAF of 5 million 
USD in 2013. This worked to bridge the gap in 
funding of an infrastructure project at the time 
of financial closure. In addition to VGF grant, 
TAF also provided technical assistance and 
capacity building to the implementing agency, 
i.e. PIDG, to access the implementation of 
VGF grants.

Coc San hydropower project came to a halt in 
2011 due to its high cost which made the project 
financially infeasible for the private investors. 
In 2012, InfraCo Asia Development (IAD) 
came in as a majority shareholder of the local 
developer of the project Lao Cai Renewable 
Energy (LCRE). TAF provided  VGF grant to 
IAD to render the project financially viable. 
The grant was utilized by IAD to conduct an 
Environmental and Social Impact Assessment 
(ESIA) to  meet the IFC standards, with specific 
considerations for pro-poor benefits. With 
these results, IAD secured 23 million USD debt 
financing from Saigon and Hanoi Commercial 
Bank. This debt funding and equity funding 
of investors allowed the project to reach its 
financial closure to successfully.   

H.  ADB Local Currency Borrowings: One 
of the financing tools introduced by ADB 
targeting its developing members includes local 
currency borrowings, introduced to develop the 
member and domestic capital market. ADB 
has launched a broad program titled ASEAN 
+ 3 Bond Market Initiative with a primary 
goal to provide support for the development 
of the regional bond market. The mechanism 
established a 10 billion USD equivalent Asian 
Currency Note Program (ACNP) to issue notes 
in regional currencies.67 The program has thus 
been identified as a significant milestone for 
Asian Capital Market Development. By issuing 
bonds in local currency, ADB offers substantial 
benefits to potential investors, such as exposure 
to local currencies and interest rates along with 
a financial instrument of high credit quality, 
opportunity for investment diversification, and 
offer of longer-dated investment instruments. 

The GoN has 
decided to 
provide USD .94 
billion Viability 
Gap Funding for 
development of 
Budhi Gandaki 
Hydropower 
Project.

66.	 https://kathmandupost.ekantipur.com/news/2018-0217/rs94b-viability-gap funding-okayed-for-budhi-gandaki.html
67.	 https://www.adb.org/site/investors/adb-debt-products/local-currency-borrowings
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Since its introduction, it has already issued 
bonds in Hong Kong dollar, Malaysian ringgit, 
Philippine peso, Singapore dollar, Indian rupee, 
PRC yuan, etc. Most of the issues currently 
outstanding are in Indian rupee and PRC yuan. 

Recently, in January 2019, it has raised around 
80 million USD (equivalent to 30.4688 billion 
tenge) by issuing two tranches of local currency 
bonds in Kazakhstan. The terms and conditions 
of the bonds issued are: five and seven years of 
maturity with an option of early redemption 
“call” option from third and fifth years 
respectively. The bonds pay a floating interest 

rate which was dependent on the Kazakhstan 
Consumer Price Index (CPI). To make the 
instrument attractive for local investors, it was 
also listed on the Kazakhstan Stock Exchange.68 

I. Blended Financing: Blended financing 
is strategic use of concessional finance to 
catalyze additional private sector investment. 
Combining grants, budgetary support, and 
concessional assistance from development 
finance partners to create a bigger pool of fund 
to invest in infrastructure, it can help make 
project commercially viable by improving 
return of the investment.

Blended financing requires development finance 
institutions to work closely with commercial 
banks to enhance guarantee of products such 
as interest rate and foreign exchange swap 
guarantees, local currency guarantees, etc.

6.7. EFFECTIVE MANAGEMENT 
AND INGENIOUS WAYS
For infrastructure development, the means of 
increasing the productivity of infrastructure 
(such as effective prioritization and selection 
of projects, effective management of existing 
infrastructures, and effective coordination 
among the parties involved) are as important 
as the formulation of new  legal and financial 
policies. In general, countries tend to invest in 
poorly conceived projects, often influenced by 
political decisions, take long time to approve 
(possibly due to rent seeking opportunities), 
are not interested in innovation, incur time 
and cost  overruns, and do not  make most of  
the existing infrastructure assets. In this regard, 
Nepal is no exception.

A report published by the McKinsey Global  
Institute (MGI) in 2013  (Dobbs et al.) 
highlights the importance of making the most 
of infrastructure investment by increasing 
the productivity of infrastructure. The report 
argues that by improving and adopting the 
best practices in selecting and delivering 
new  infrastructure projects and by effectively 
managing the existing infrastructure, countries 

A survey of investors was conducted to assess 
the capacity, willingness, and constraints to the 
private sector, in investing in infrastructure. The 
objective was  to survey major investors (mostly 
members of the CNI) in Nepal. A summary of 
findings from the survey:

n	 Promising sectors: Energy  and urban 
development.

n 	 Willing to invest in: Solar, hydro, toll roads, 
road maintenance, construction of bridges, 
water utilities management, smart metering, 
urban traffic  management, and urban real  
estate.

n	 Current investment capacity: USD 5 to 50 
million.

n	 Preferred project duration: Three to seven 
years.

n	 Duration required for approval, license, and  
permit: 12 to 36months.

n	 Major policy hurdles: Public  Procurement 
Act, Land  Acquisition Act, lack of clear FDI 
regulation, absence of a  single window 
policy, delay in license and approval.

n	 Major non-policy hurdles: Lack of input, lack 
of skilled  labor.

n	 Major financial hurdles: Exchange rate 
risk, high  cost  of capital, interest rate risk, 
absence of a single institution with the 
capacity to finance mega projects.

Box 12 CAPACITY, WILLINGNESS, 
AND CONSTRAINTS OF  
THE  PRIVATE SECTOR

68.	 https://www.adb.org/news/adb-issues-first-local-currency-bonds-kazakhstan
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could obtain the same amount of infrastructure 
for 40% less investment. This arises from 
improved infrastructure productivity. The 
report recommends improvement in project 
design and selection, streamlining delivery, and 
making most out of the existing infrastructures 
to optimize the infrastructural need. Nepal can 
also adopt it to derive maximum benefits from 
infrastructure investment. Some of the benefits 
that could accrue are:

Prioritization and  selection of 
projects
Effective  prioritization of projects and efficient 
procurement system are important for a healthy 
capital expenditure (Dobbs et al., 2013). Project 
prioritization is critical for Nepal also, due to 
the fact that the country faces a situation of 
huge demand but  limited resources to finance 
the infrastructure.

The GoN in 2002 adopted the Medium Term 
Expenditure Framework (MTEF) for project 
selection and prioritization. But this framework 
is suffering from a number of inefficiencies and 
political interferences. There are cases where 
projects are listed in the yearly work plan and 
budgets but are not synchronized with the 
MTEF (Sigdel, 2014). Technically, under the 
MTEF, projects are categorized as P1, P2, 
and P3, where P1 projects are guaranteed for 
funding whereas the funding for P2 and P3 
projects depends on the availability of funds.

The process of prioritization and selection of 
project should be free from political agenda and 
political rhetoric, and should be based on the 
capacity of the government to fund. The current 
practice of selecting numerous small projects 
with no significant impact on growth and 
welfare should be replaced by fewer effective 
mega projects with multiple benefits.

There is also a need to change the national 
discourse on prioritizing projects. One of 
the common discourses relates to Nepal’s 
hydropower potential. Here the question that 
looms large is: Does Nepal need to harness its 
full hydroelectricity potential? Around 4000-
5000 MW of uninterrupted electricity should 

be sufficient to meet our needs. But if we were 
to realize our  full potential, what would we do 
with the surplus electricity? Would it serve for 
export? If so, are we capable of exporting it to 
India, China, and Bangladesh? If not, Nepal 
should focus on other infrastructure projects. 
Spending a billion dollars on the energy sector 
would yield results different from those yielded 
by spending the same amount on transport. 
Thus it is very important to come up with 
priority sectors to make appropriate investments 
and make the most of those investments.

Saving with better co-ordination 
among the parties involved
Infrastructure governance and delivery 
system need to be revised in Nepal for timely 
completion and effective benefit from the  
infrastructure projects. Authorities responsible 
for different types of infrastructure need 
to closely  coordinate with each other with 
common understanding of the socio-economic 
goals and roles of the infrastructure projects. The 
political  and technical responsibilities of those 
authorities must avoid conflicts of interests to 
reduce political interference in infrastructure 
development.

There is also need for a reliable database 
for oversight, long-term planning, and co-
ordination among the stakeholders involved. The 
database can  be centralized with information 
on the current state of infrastructure, ongoing 
projects, planned and proposed projects, 
and bids for proposals. This can  speed up 
infrastructure delivery process.

Lack of coordination among the involved parties  
and poor design, selection, and execution of 
projects cause time and cost  overruns. Even 
foreign contractors/companies with a good 
track record of completing mega projects in 
other countries are incurring time and cost 
overruns in Nepal. This clearly indicates lack 
of coordination among the parties involved. 
One  solution to the problem is a system of 
one window effective coordination among 
the ministries. For example, hydropower 
and transmission lines  projects require close 
coordination among the Ministry of Forest 

By improving 
and adopting the 
best practices 
in selecting and 
delivering new  
infrastructure 
projects and 
by effectively 
managing 
the existing 
infrastructure, 
countries could 
obtain the same 
amount of 
infrastructure 
for 40% less 
investment.
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& Environment, and the Ministry of Energy,  
Water Resource & Irrigation. This would speed 
up the process of land acquisition and forest 
clearance, not  just for hydropower projects 
but also  for other infrastructure projects. 
Coordination with the  parties involved can also  
put an end to the practice of late tender call, late  
payment to contractors, and delays in work.

Managing existing infrastructure 
Managing the existing infrastructure includes 
effective  utilization of assets, prevention of 
leakages optimal repair and maintenance, and 
smart management of demands.

Recently, there have been numerous road 
widening projects in operation in Nepal. 
However, in the absence of proper traffic  
management, congestion will increase fast 
and the benefits of road expansion could 
vanish. Hence, instead of solely  focusing 
on road expansion projects, attention to the 
management of current traffic  and roads may  
achieve the results to be obtained by road 
expansion.

For the energy sector, smart management 
can  entail prevention of leakage of electricity 
with smart metering technology and smart 
grid. Currently, about 30% of the electricity 
generated is lost due to leakages. Preventing 
this  is equivalent to generating 30% more 
energy with the existing power plants. Energy 
efficiency can also  be achieved by promoting 
energy-efficient household appliances such as 
refrigerators, light bulbs, television sets, etc.

With the increasing trend of privately owned vehicles 
(7.66% of total vehicle population) and motorcycles 
(constituting 78% of the total number of vehicle), 
traffic  management in the core area of Kathmandu 
Valley is worsening. To improve  traffic  management 
in Kathmandu Valley, the possible options are:  a) 
improving public transport; b) widening of streets 
with flyovers; c) staggering working hours; d) 
restricting motorcycles; e) imposing additional tax on 
private vehicles entering the core business areas; and, 
f ) promoting walking  and bike riding. One  of the 
initiatives taken is to establish mass transit systems in 
Kathmandu Valley.

One study, done under the Kathmandu Sustainable 
Urban Transport Project (KSUTP) on mass transit 
options for selecting mass transit system and 
corridors (Metro, LRT, BRT Cable  Car, etc.) has 
identified three mass transit corridors, namely: 
Budhanilkantha – Tripureswor – Godavari (North 
South Route),  Bhaktapur- Shahid Gate– Gongabu 

(North- West-  East Route), and Jorpati – Lazimpat – 
Shahid  Gate– NayaNaikap (North- East-West  Route). 
It has recommended an X-Shape route operational 
plan, selecting the  best one among the three 
alternatives to address equitable distribution of steel 
wheel metro rail service (elevated and underground) 
across different areas and in different directions at an 
optimized cost  (both Capex and Opex).

A full-scale feasibility study is now underway to 
examine the technical and financial viability of the 
route operation plan and the mode of transport 
recommended by the study. The mandate of 
the study is also to suggest options on policy, 
regulation, and institutional arrangements related 
to implementing mass transit in Kathmandu Valley. 
In the meantime, the government is also  talking 
to various development partners including Asian 
Infrastructure Investment Bank (AIIB) and other 
bilateral development partners for possible funding 
for mass transit system in Kathmandu Valley.

Box 13  MANAGING TRANSPORT IN KATHMANDU VALLEY

Nepal has witnessed a rapid growth of 
motorized transport vehicles.  One of the 
much-sought strategies of sustainable 
transport program is to promote electric 
vehicles in the transport fleet.  The Government 
aspires to induce 50% electric public transport 
by 2030.

As a part of the Asian Environmentally 
Sustainable Transport Initiative, the United 
Nations Centre for Regional Development 
(UNCRD) has supported the Government 
of Nepal (GoN) in preparing a National 
Sustainable Transport Strategy (NSTS).  
Strategies to promote Electric vehicles are 
some of the key features of the NSTS.

Box 14 Electric Vehicles
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Utilization of TBM is still considered an 
expensive proposition for construction projects 
in Nepal. This is true if we were to consider 
individual tunnel - based infrastructure projects.
In hydropower, tunneling is essential but  not 
feasible with TBM for single projects. However, 
economies of scale in the cost  of tunneling can  
be achieved by using a single TBM for multiple 
projects. The use of single TBM for multiple 
projects is technically possible and economically 
viable  if there are sufficient number of tunnel- 
based projects which  have similar features 
– similar geographical conditions, similar shape 
and size of tunnel, and similar stages of project 
development.

Hence, a single TBM can  be used for multiple 
projects for tunneling in various infrastructure 
sectors such as hydropower, road, and water and 
sanitation. This innovation raises efficiency by 
attaining early completion of construction work 
and better progress rate has the potential to 
save significant amounts of time and cost.

Source: Tunneling Process Innovation in Nepal (TuPIN) by 

Bhattarai et al, published in Nepal Infrastructure Summit 

2017  Souvenir. 

Box 15UTILIZATION OF TUNNEL 
BORING MACHINE (TBM) IN 
NEPAL

Repair and maintenance can be optimized 
through proper inspection and by considering 
the value of assets over  the lifetime of 
projects. This can  be achieved by balancing 
long-term construction costs with short-term 
repair and maintenance costs. Considering 
such an approach during the construction 
of infrastructure projects can  save short-
term repair and maintenance costs. Such  an 
approach is urgently needed in building roads 
in Nepal which  suffer from frequent rework, 
repair, and maintenance problems.

Raising construction capacity using 
new technology69

The building capacity of the construction 
industry is essential to increase productivity, 
improve quality, and ensure timely  completion 
of infrastructure projects. This can  be done by 
encouraging them to use modern equipment and 
advanced construction techniques. For instance, 
promoting the use of tunneling technology in 
the construction of roads and pipeline for water 
supply can complete projects much sooner 
than through the traditional methods. The 
government has to provide subsidies and tax 
incentives to the construction companies on 
import of such modern equipment.

The government can also  maintain a database 
of skilled  and unskilled workers in the 
construction and project management sectors 
which enables the government to focus on 
particular sectors and skill sets to build  up 
capacity to meet labor demand.

In the case of mega projects  taken up by foreign 
companies in the country, the government has 
to negotiate to help and engage the domestic 

contractors in technology and knowledge 
transfer. Among the 13,000 facilitating  
contractors registered in Nepal, 3,000  are 
actively  involved. The policy of engaging 
domestic contractors can  increase the capacity 
of local resources. Negotiations can  also be used 
to promote domestic construction materials 
and domestic industries.

69.	 Outcome of discussion with Ram Sharan Deuja, Secretary General and Rudra Sharma, 
Vice President, Federation of Contractor’s Association of Nepal (FCAN)

Economies of 
scale in the cost  of 
tunneling can  be 
achieved by using 
a single TBM for 
multiple projects.
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Conclusion

Investment and 
Financing Needs

 N e pa l  I nf  r a s t r u c t u r e  2 0 3 0 
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A well designed, constructed, and managed 
infrastructure is an important foundation 
for economic growth, reduction of poverty, 
and improvement of the standard of 
living in a country. In Nepal, however, the 

infrastructure is not only inadequate, but also fragile  and 
poorly managed. Inadequate generation and supply of 
energy, weak transport connectivity, poor water supply and 
sanitation, and haphazard urbanization are impeding the 
growth of the country. To provide impetus to economic 
growth and development of the country, investment in 
infrastructure is essential.

Despite the growing awareness of the importance of 
increased infrastructure investment in the country, 
investment needs and gaps in the priority sectors are 
not clear. It was in such a context that this study was 
conceived and prepared. In the course of estimating the 
investment needs and gaps, the study also makes a strong 
case for the role  of the private sector to fill in the gap and 
provides a way forward. 

Methods of estimation
The study estimates the investment needs for the country by 
2030  using two methods– the top-down and the bottom-
up. The first method uses the macroeconomic forecasting 
technique to estimate the infrastructure needs under 
three different GDP growth scenarios: normal growth 
at 5%, optimistic growth at 7.5%, and highly optimistic 
growth at 10% per annum. The estimation of investment 
is based on the relationship between GDP and variables 
that represent infrastructure investment (road density, 
energy generated per capita, percentage of population 
with access to water and sanitation services). The bottom-
up method in this study estimates the investment needs 
by considering ongoing projects, projects in the pipeline, 
and projects required to meet the international target 

(i.e., SDGs). For both methods, the study also estimates 
investment needs, factoring in climate change adjustment. 
In both methods the underlying assumption is that the 
project will not  incur time and cost  overruns. The study 
did not account for time and cost overruns due to time, 
data, and budget constraints.

Investment needs
The top-down method estimates (baseline estimate) 
investment requirement of  USD 29.72 billion to 
maintain 5% growth, USD 36.92 billion to maintain 
7.5% growth, and USD 45.25 billion to maintain 10% 
growth between 2019 and 2030, which translates to 
8.14%, 8.74%, and 9.95% of the estimated GDP.

According to the bottom-up method for the energy sector, 
considering meeting power demands for 13,000 MW, 
15,000 MWs, and 18,000 MW with different mixes 
of run-of-the river and storage projects by 2030, the 
investment need ranges from USD 23 to 36 billion. For 
the transport sector, which considers giving continuity to 
current projects and construction of additional 120,000 
km of road, the figure comes to USD 84.88 billion by 
2030. For the water and sanitation sector, which considers 
meeting the targets of the Sector Development Plan 
(SDP) and SDG, the figure is USD 31 billion. For the 
urban development sector, considering the four scenarios 
of meeting 60%, 75%, 90%, and 100% of the NUDS 
targets, the need ranges from USD 40.05 to 75.84 billion 
by 2030.

Minimum annual investment need under the top-down 
method (from 2019 to 2030) is USD 2.63 billion to 
maintain 5% growth and the maximum is USD 4.63 
billion to maintain 10% growth. In the case of the 
bottom-up method, the minimum investment need is 
USD 16.54 billion and maximum is USD 20.54 billion. 

7 Conclusion
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Investment gaps
The study also estimated the investment gap in 
the priority sectors. The gap was estimated on the 
basis of the current capacity of the government and  
other institutions to finance infrastructure projects. Over 
the period of 2019-30, the gaps in the energy, transport, 
water and sanitation, and urban development are: 
USD 4.39 to USD 19.06  billion, USD 48.88 billion, 
USD 11.77 billion, and  USD 15.62 to 51.57 billion 
respectively.

Role of the private sector
Given the size of the Nepalese economy (NPR 3007 
billion (USD 30 billion) in 2017/18 and NPR 34643 
billion (34 billion USD) in 2018/19) and the magnitude 
of the estimated investment gap considering availability 
of funding sources, the government alone cannot fill the 
gap through public expenditure. The capital expenditure, 
roughly 30% of the total budget of the country is not 
enough, given the significant size of estimated investment 
gap. There is also additional pressure on capital 
expenditure as a result of the new federal structure, which 
has increased the recurrent expenditure. The government 
also cannot fill the gap by borrowing more as the current 
debt to GDP ratio (27%) is already high, and increasing 
it would negatively affect capital formation and growth 
of the country. The viable option under such a scenario 
becomes leveraging the private sectors (domestic and 
foreign).

The private sector can  help fill the gap  by investing in 
infrastructure solely  or through PPP arrangements. There 
are bottlenecks, however, that impede the involvement 
of both the public and private sectors in infrastructure 
investment. There are also  major policy hurdles that pose 
major challenges to such investment. Institutional, policy, 
financing reforms and strategies to facilitate infrastructure 
investment in the country becomes therefore necessary. 
Hence, this study recommends the following measures:

n	 Formulation of a unified infrastructure policy 
with one window system to reduce the duration 
of the approval process as well as confusion and 
contradictions among the competing acts,  policies, 
and concerned ministries

n	 Effective enforcement of the newly enacted Public 
Private Partnership and Investment Act (2019) 

that has provisions for one stop center, unsolicited 
proposals, VGF, and revolving fund for land 
acquisition 

n	 Effective enforcement of the newly enacted FITTA 
(2019) providing for FDI approval within a week, 
100% foreign investment, venture capital fund, etc.

n	 Enactment of the new  Land Acquisition Act to make 
land acquisition easier for infrastructure projects.

n	 Changes in the current process of awarding contract 
to the lowest bidder. This process does not consider 
quality and effective execution of the project. There 
is also a need for the system of calling for submission 
bids  up and beyond the needs and capacity of 
government. This calls for a major revision of the 
Public Procurement Act/Rules (2007/08).

n	 Clearly defined roles and responsibilities as also 
coordination among the three tiers of government. 

n	 Introduction of other modalities of infrastructure 
financing, such as Viability Gap Funding (VGF) 
and provision for project financing (or non-
recourse financing), debt financing, infrastructure 
development fund, etc.

n	 Enhancement of the capacity of construction 
industry so that Nepal can build infrastructure with 
it’s own capital and human resources.

n	 Encourage the use of modern technology, such as 
tunnel boring machines.

n	 Effective design, planning, and execution of projects. 
For example, changing the current practice of road 
construction system which involves track opening, 
followed by upgrading and then surfacing.

Additionally, the study also recommends effective 
prioritization and selection of projects, better coordination 
among the parties involved, and effective management of 
the existing infrastructure to make the most of investments 
made in infrastructure.

A way forward
The present study is the first of this kind to estimate 
infrastructure investment needs and gaps in the priority 
sectors (energy, transport, water and sanitation, and urban 
development) in Nepal using two methods namely: top- 
down and bottom- up. Following the study, next step is 
to update periodically the current state of infrastructure 
and the estimates of investment needs and gaps in Nepal.
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A1: National Pride Projects in the priority sectors in Nepal

PROJECTS SECTORS REMARKS

Upper Tamakoshi 
Hydropower 
Project

Energy The  largest  hydropower  run-of-river project  in  Nepal  (456 
MW) entirely funded by  domestic financial institutions and 
companies. Set  to be completed in 2018.

Budhigandaki 
Hydropower 
Project

Energy A storage type hydropower project with  capacity of 1200  MW. 
Cost  USD 2.5 billion. It is at the planning stage.

West-Seti 
Hydropower 
Project

Energy A  750  MW reservoir type project to cost USD 108 billion with 
75% of cost borne by China’s Three Gorges International  (CTGI) 
Corporation and the rest by  Nepal Electricity  Authority (NEA). In 
negotiation phase.a

Gautam Buddha 
Regional 
International 
Airport

Transport ADB invested project. Cost USD 59.5 million 42.75 billion in 
loan  and the rest with as grant. Contract awarded to China’s 
Northwest Civil Aviation  Airport Construction  Group in  2013. 
Expected to be completed and resume test flights  in 2019.b

Pokhara Regional 
International 
Airport

Transport The project designed to be built under the Engineering, 
Procurement and Construction (EPC) model was contracted to  
China  CAMC Engineering by Nepal Government on  October 27, 
2014.  Being financed by soft  loan  of USD 215.96 million  from 
China  Exim Bank. Set  to complete by 2021.c

Second 
International 
Airport, Bara

Transport The Ministry of Culture, Tourism and Civil Aviation  (MoCTCA) has 
developed a  proposal to  develop this airport either under PPP 
or Engineering, Procurement, Construction and Finance (EPCF) 
model. Site clearance and infrastructure development works are 
under way  at the planned site  in Nijgadh, Bara.d  Estimated cost 
around USD 6.5 billion.

Pushpa Lal  
(Mid-Hill) 
Highway

Transport This 1,776  km  long,  ongoing project runs through the mid-
hills starting from  easternmost  hill  at  Chiyabhanjyang of   
Panchthar   District in Province 1 and ends at westernmost hill at 
Jhulaghat of  Baitadi in Far West in Province 7. Started in 2009. 
Total cost USD 14.38  billion.e

East–West  
Railway

Transport Government plans to construct it under PPP model an ambitious 
1,318km project, it would cost USD 8 billion. As per  the 
government plan, another 185-km of railway  track would be 
built from Kathmandu to Pokhara.f

Tarai Hulaki 
Rajmarg (Postal 
Highway)

Transport Running 20 to 30 kilometers south and parallel to the  East-West 
highway, as  an  approach road connecting districts of Tarai-
Madhes, it begins from Bhadrapur, the headquarters of Jhapa in 
the east, and stretches all the way to the far-western border with 
India  in Kanchanpur district. Connecting all districts of Tarai, 
It is regarded the lifeline of Tarai, linking the major towns and 
bazaars in the region. Total length 1,792.42 km.g

ANNEXES
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North-South 
Koshi Corridor

Transport A road project connecting eastern hill districts to Tarai will be 
built  along the banks of  Koshi  and Tamor rivers. Starting from 
Chatara, it heads northward to Mulghat before moving along the 
banks of Tamor upto Subhang Khola and then meets the Mechi 
highway meeting  Mid-Hills Highway  at Ganesh Chowk  of 
Panchthar. Duration 30 months; project cost USD 70 million.h

North-South 
Kaligandaki 
Corridor

Transport A strategic project that links Chinese border in the north via  
Korala  with  Indian border  in  the south via Bhairahawa. The 
corridor project passes through Nawalparasi, Palpa, Tanahu, 
Syangja, Gulmi, Baglung, Parbat, and Myagdi districts, to 
facilitate movement of people from Nepal, India, and China, and 
cargo trucks. Being built at a cost  of USD 100 million, it could 
not   meet its  completion deadline (2013-14), now  set  for FY 
2020-21.i

North-South 
Karnali Corridor

Transport Considered very significant for the overall development of 
Karnali  region as  the lifeline  for Karnali  and Seti zones. Will be 
the main artery running from Hilsa in the northern border with 
Tibet to Jamunaha border checkpoint on the southern border 
with India.  Of the total 196 kms, the Army will construct 145 kms 
up to Sarisalla, Humla. The remaining 51 kms would be built by 
DoR. Cost  USD 28.41  million.j

Kathmandu-Tarai 
Expressway

Transport The 77 km expressway will connect Kathmandu Valley with Tarai. 
The Nepal Army has already opened track of the expressway that 
passes through Khokana in Lalitpur, Dakshinkali in Kathmandu, 
Panchakanya, Gadhi, and Dhiyal in  Makawanpur, and Bharatpuri 
and Lal of Bara  before joining  the East-West Highway  at 
Lamagadhi near Nijgadh. Set to  complete in 4 years at cost 
estimated at USD 1.12 billion.k

Melamchi 
Drinking Water 
Project (MWSP)

Water and 
Sanitation

Regarded as the most viable long-term alternative to ease 
chronic water shortage in Kathmandu Valley. Ministry of Physical 
Planning and Works (MPPW) is  the executing agency and an  
autonomous  Melamchi Water Supply Development Board 
is the implementing agency. ADB  approved the  proposed  
project restructuring   in   February  2008,  reflecting  the   above 
mentioned  financial and  institutional changes made  during 
its  6 years of  implementation and proposing the removal of  
identified obstacles in  implementation. After  the  restructuring, 
the  Project cost  revised to a total of USD 317.3  million  USD 
with a completion date of June 2013.l

Source: after MoUD (2017).
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A2: Sustainable Development Goals

SDG TARGET AND INDICATORS  
ON INFRASTRUCTURE

Fiscal Year

2015 2019 2022 2025 2030

Proportion of population with access to electricity (%) 74 80.7 85.7 90.7 99

Installed capacity of hydropower (MW) 782 4,573 7,417 10,260 15,000

Electricity  consumption (KWh per  capita) 80 458.7 742.7 10,26.7 1,500

Basic water supply coverage (%) 87 90.2 92.6 95 99

Households with access to piped water supply (%) 49.5 60.3 68.4 76.5 90

Population using safe drinking water (%) 15 35 50 65 90

Sanitation coverage (%) 70 77.7 77.5 83.3 99

Urban households with toilets connected to sewer 
systems/Proper FSM (%)

30 46 62 74 90

Road  density (km/sq km) 0.44 1.3 1.35 1.41 1.5

Paved road density (km/sq km) 0.01 0.07 0.12 0.17 0.25

Access  to paved road within 30 minutes of walking (%) 51.4 59 64.7 70.5 80

Planned new  cities  (number) 10 23 33 43 60

Target GDP growth rate (%) 4 4.6 5.1 6.1 7

Source: NPC ( 2016b) .
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A3: Data and  methodology of top-down method

3.1. Data

The required data such as the annual data for real  GDP, share of agriculture value-added in GDP (AGR), share of industrial 
value-added in GDP (IND), share of population in urban areas (URBAN), and population density (POPDEN), and the data 
for infrastructure stock variables– kw of installed electricity generation capacity per  capita (ELECTRICITY), km of road per 
1,000  sq km of land area (ROAD), percentage of population with access to water (WATER), and percentage of population 
with access to sanitation (SANITATION), representing energy, transport, water, and sanitation sectors respectively, was ob-
tained from the World Development Indicators (WDI) of World Bank, Annual Report of Nepal Electricity  Authority, and 
Economic Survey  of MoF (GoN). The sample ranges from FY1971 to FY2016 for energy and transport, and from FY1992 to 
FY2015 for water and sanitation. The inception and end periods of sample are determined by the availability of data for 
infrastructure stock variables, representing these sectors. A more detailed description of the variables is presented in Tables 
A3.1 and A3.2.

TABLE A3.1: Infrastructure stock by sectors

SECTOR INDICATOR INFRASTRUCTURE 
STOCK

AVAILABILITY (FY 
ENDING MID-JULY)

SOURCE

Energy ELECTRICITY Kw of installed 
electricity 
generation 
capacity per  capita

1980-2016 WDI for 1971-2011 
and Nepal Electricity  
Authority Annual 
Report for 2012-2016

Transport ROAD Km of road per  
1,000  sq km of 
land area

1975-2016 WDI and Economic 
Survey

Water and 
Sanitation

WATER % of population 
with access

1990-2015 WDI

SANITATION % of population 
with access

1990-2015 WDI

Source: NPC ( 2016b) 

TABLE A3.2: Independent variables

INDEPENDENT VARIABLE INDICATOR SOURCE

Real GDP per  capita (2010 USD) GDP WDI

Share of agriculture value-added in GDP AGR WDI

Share of industrial value-added in GDP IND WDI

Share of population in urban area URBAN WDI

Population density POPDEN WDI

3.2. Empirical Methodology

The study follows ADB (2017) and use top-down econometric approach to estimate infrastructure investment needs 
which involves two major steps discussed in detail below.

3.2.1.  Estimation of infrastructure investments without climate change adjustment (baseline estimates)

The approach for estimating infrastructure investments without climate change adjustment is similar to that used by 
ADB (2017), Ruiz-Nunez and Wei (2015), ADB and ADBI (2009), Bogetic´and Fedderke (2006), Fay and Yepes  (2003), 
and Fay (2000). These studies employ a panel model to forecast infrastructure investments. In this study, a time-series 
model focusing only on forecasting infrastructure investment for Nepal has been used, employing 3 stage approach to 
forecast infrastructure investment. This is discussed in detail below.
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3.2.2.  Estimation of demand functions

In the first stage, the study uses a time series model and estimate separate demand equations for each physical infra-
structure stock as follows:

It  = α0  + α1 It −1 + α2GDPt  + α3 AGRt  + α4 INDt  + α5URBANt  + α6 POPDENt  + εt     (1)

where It  is the physical infrastructure stock in year t (see  Table  A3.1 for physical infrastructure stocks covered under 
each sector – energy, transport, and water and sanitation – and their sources), and εt the error term. The independent 
variables in equation 1 are (see  Table A3.2 for sources): real  GDP per  capita ( GDP ), share of agriculture value-added 
in GDP ( AGR), share of industrial value-added in GDP ( IND ), share of population in urban areas ( URBAN), and popula-
tion density ( POPDEN ). All the variables in equation 1 are expressed in natural logarithm.

The study uses the autoregressive distributed lag (ARDL) bounds testing approach for cointegration of Pesaran, Shin, 
and Smith (2001) to estimate the long-run demand function. This involves estimating the following conditional error 
correction model:
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where tI  is the physical infrastructure stock in year t (see Table A3.1 for the physical infrastructure 
stocks that are covered under each sector – energy, transport, and water and sanitation – and 
their sources), and tε  is the error term. The independent variables in equation 1 are (see Table 
A3.2 for sources): real GDP per capita ( GDP ), share of agriculture value-added in GDP ( AGR
), share of industrial value-added in GDP ( IND ), share of population in urban areas (URBAN
), and population density ( POPDEN ). All the variables in equation 1 are expressed in natural 
logarithm. 

We use the autoregressive distributed lag (ARDL) bounds testing approach for cointegration of 
Pesaran, Shin, and Smith (2001) to estimate the long-run demand function. This involves estimating 
the following conditional error correction model: 
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where ∆ is the first-difference operator and p is the lag length.

ARDL bounds testing approach provides at least three advantages over other cointegration 
methods (Engle & Granger, 1987; Johansen, 1991, 1995). These include:  a) it is applicable regardless 
of whether the underlying variables are integrated of order zero (I(0)), integrated of order one (I(1)), 
or mutually cointegrated; b) it does not require identical lag length for each variable (Pesaran and 
Shin, 1999); c) it is suitable even if the sample size is small, as is the case in our study which has 
less than 50 observations. We can use F-test to assess whether the long-run relationship exists 
in equation 2. The F-test statistic tests the joint hypothesis that coefficients on the lagged level 
variables (I, GDP, AGR, IND, URBAN, and POPDEN) are jointly equal to zero. The null and alternative 
hypotheses are: 
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where ∆ is the first-difference operator and p the lag length.
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er, 1987;  Johansen, 1991,  1995).  These include: a) it is applicable regardless of whether the underlying variables are 
integrated of order zero (I(0)), integrated of order one (I(1)), or mutually cointegrated; b) it does not  require identical 
lag length for each variable (Pesaran and Shin, 1999); c) it is suitable even if the sample size is small,  as is the case in 
our  study which  has less  than 50 observations. One can  use F-test  to assess whether the long-run relationship exists 
in equation 2. The F-test  statistic tests the joint hypothesis that coefficients on the lagged level variables (I, GDP, AGR, 
IND, URBAN, and POPDEN) are jointly equal to zero. The null and alternative hypotheses are:
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where tI  is the physical infrastructure stock in year t (see Table A3.1 for the physical infrastructure 
stocks that are covered under each sector – energy, transport, and water and sanitation – and 
their sources), and tε  is the error term. The independent variables in equation 1 are (see Table 
A3.2 for sources): real GDP per capita ( GDP ), share of agriculture value-added in GDP ( AGR
), share of industrial value-added in GDP ( IND ), share of population in urban areas (URBAN
), and population density ( POPDEN ). All the variables in equation 1 are expressed in natural 
logarithm. 

We use the autoregressive distributed lag (ARDL) bounds testing approach for cointegration of 
Pesaran, Shin, and Smith (2001) to estimate the long-run demand function. This involves estimating 
the following conditional error correction model: 

1 1 1 1 1 1

0 1 2 3 4 5 6
1 1 1 1 1 1

p p p p p p

t i t i i t i i t i i t i i t i i t i
i i i i i i

I I GDP AGR IND URBAN POPDENβ β β β β β β
− − − − − −

− − − − − −
= = = = = =

∆ = + ∆ + ∆ + ∆ + ∆ + ∆ + ∆∑ ∑ ∑ ∑ ∑ ∑

7 1 8 1 9 1 10 1 11 1 12 1t t t t t t tI GDP AGR IND URBAN POPDENβ β β β β β ε− − − − − −+ + + + + + +
  

(2)

where ∆ is the first-difference operator and p is the lag length.

ARDL bounds testing approach provides at least three advantages over other cointegration 
methods (Engle & Granger, 1987; Johansen, 1991, 1995). These include:  a) it is applicable regardless 
of whether the underlying variables are integrated of order zero (I(0)), integrated of order one (I(1)), 
or mutually cointegrated; b) it does not require identical lag length for each variable (Pesaran and 
Shin, 1999); c) it is suitable even if the sample size is small, as is the case in our study which has 
less than 50 observations. We can use F-test to assess whether the long-run relationship exists 
in equation 2. The F-test statistic tests the joint hypothesis that coefficients on the lagged level 
variables (I, GDP, AGR, IND, URBAN, and POPDEN) are jointly equal to zero. The null and alternative 
hypotheses are: 

0 7 8 9 10 11 12:H β β β β β β= = = = =

1 7 8 9 10 11 12:H β β β β β β≠ ≠ ≠ ≠ ≠

The F-test  has a non-standard distribution under the null hypothesis of no long-run relationship and depends on: a) 
number of regressors; b) order of integration of regressors; and c) the deterministic model components (whether the 
ARDL model contains an intercept and/or trend). Pesaran, Shin, and Smith (2001) provide two sets of asymptotic crit-
ical  valuesm for cases when all variables are I(0) and cases when all variables are I(1). They call these values as critical  
value bounds: with lower critical  bound corresponding to I(0) and upper critical  bound corresponding to I(1) . If the 
calculated F-statistic falls outside these bounds, the inference is conclusive regardless of the order of integration of the 
variables. In particular, if the calculated F-statistic is higher than the upper bound critical  value, we can  reject the null 
hypothesis of no long-run relationship; if it is lower than the lower bound critical  value, we cannot reject the null hypo 
thesis of no long-run relationship. However, if the calculated F-statistic falls inside the critical  value bounds, inference 
is inconclusive and the order of integration of the variables needs to be determined for drawing a conclusive inference 
(Pesaran, Shin, and Smith,  2001).

If the null hypothesis of no long-run relationship is rejected, Pesaran, Shin, and Smith (2001) also  suggest conduct-
ing a t-test of β7  = 0 . Similar to the F-test,  the t-test has a non-standard distribution and depends on: a) number of 
regressors; b) order of integration of regressors; and c) the deterministic model components. Analogous to the F-test,  
Pesaran, Shin, and Smith (2001) provide two sets of asymptotic critical  values for cases when all variables are I(0) and 
cases when all variables are I(1). If the absolute value of calculated t-statistic is greater than the absolute value of the 
critical value bounds, the null hypothesis is rejected. However, if the absolute value of calculated t-statistic is smaller 
than the absolute value of the critical  value bounds, the null hypothesis is not  rejected.
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3.2.3.  Forecast of infrastructure stocks

In the second stage, the study uses the estimated coefficients from equation 2 and the projected inde-
pendent variables in Table  A3.3 over  the period 2019-2030 to forecast infrastructure physical stocks for 
the period 2019-2030. Projected independent variables in Table  A3.3 are obtained from the following 
sources: (i) GDP forecasts (2016–2030) based on IIDS staff estimates. In particular, GDP growth projections 
were computed as follows. First, growth projections for FYs 2017/18 and 2018/19 were taken from Nepal 
Economic Outlook 2016-17. For FYs 2019/20 to 2029/30, annual GDP growth rate was  assumed to be 5% 
(normal growth scenario). This is similar to the growth rate assumed for Nepal by ADB (2017).  The study 
also considers two additional growth scenarios: the optimistic one assumes the annual growth of 7.5%, 
and the highly optimistic assumes the annual growth rate of10%. Annex  2 provides details for forecasting 
GDP. (ii) For agricultural share of GDP, we use actual data for the latest year (2016) and Briones and Felipe  
(2013)’s projection for 2030,  and derive values for in-between years (2017–2029) using linear interpolation; 
(iii) for industrial share of GDP, the study uses the data for the most recent year (2016) available from WDI 
across years due to absence of any projections; (iv) Population projections (medium variant) come from 
2017 Revision of World Population Prospects, UN and, (v) for share of population in urban areas, the study 
uses 5-year projections of the World Urbanization Prospects, the 2014  Revision, and derive values for 
in-between years using linear interpolation.

TABLE A3.3: Forecasts of independent variables over the period 2016-2030

INDEPENDENT VARIABLE SOURCE

Real GDP IIDS staff  calculations: See Annex  I

Share of agriculture value-added in GDP Table  7 from Briones and Felipe  (2013)

Share of industrial value-added in GDP WDI for 2016

Population World Population Prospects of UN

Share of population in urban areas World Urbanization Prospects of UN

3.2.4.  Estimate of the annual monetary value of new investment needs

In the third and final stage, the study uses the empirically-estimated unit  cost  of each type of infrastruc-
ture from ADBn (see  Table  A3.4) and the forecast infrastructure physical stocks to arrive at monetary 
values of new  investment needs per  year. Further, the investment required for maintaining the existing 
infrastructure stock is computed as the product of the depreciation rate, previous year’s stock, and the unit  
cost  of each type of infrastructure. The total investment need is calculated as follows:

It  = M t  + δ c It −1

where, c is the empirically-estimated unit  cost  of each type of infrastructure from ADB, It is the total 
investment need, Mt is the investment need in new  infrastructure, δ is the depreciation rateo, and δ cIt −1 is 
the investment required for maintaining the existing infrastructure stock.

TABLE A3.4: Estimated unit cost of infrastructure (USD)

SECTOR INDICATOR UNIT UNIT COST 
(IN 2010  PRICES)

Transport ROAD Km 600,000

Energy ELECTRICITY Kw 2,513

Water and  
Sanitation

WATER SUPPLY person 161

SANITATION person 168
Source: ADB (2017, p.100).
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A4: GDP growth projections

Nepal Infrastructure 2030: 
INVESTMENT AND FINANCING NEEDS
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A4:
GDP growth projections

The study follows ADB (2011, 2017), Kharas (2010a), and Wilson and Purushothaman (2006) to compute 

GDP is a function of labor force (L), capital stock (K), and technological progress or total factor 
productivity growth (TFP). 

1
t t t tGDP TFP L Kα α−= × ×

whereα is the labor share and is assumed to be 2/3 as in Kharas (2010a). Similar to ADB (2017) and 
Wilson and Purushothaman (2006), the study uses the projection of International Labor Organization for  
L and assume capital stock (K) to evolve as: 

1
11

1

(1 ) ( )t
t t t

t

I
K K GDP

GDP
δ −

−−
−

= − +

Where I
1

1

t

t

I
GDP

−

−
is the long-run investment rate 

(investment to GDP ratio, both in constant pricesp) assumed to be 21.49% (based on recent 
historical average from 2005-2015), and δ is the rate of depreciation assumed at 6% per annum. 

For TFP, the study follows Kharas (2010a) and Wilson and Purushothaman (2006), and assume the 
following equation for TFP growth:

, 1

 States,t-1

 1.3% ln( )Nepal t
t

United

GDPPC
TFP Growth

GDPPC
β −= −

where  tTFP Growth  is the growth of total factor productivity
1

( )t

t

TFP
TFP−

, GDPPC is the GDP per capita, 
β is the speed of convergence (assumed to be 0 for Nepalq), and 1.3% is the TFP growth rate per 
annum for the United States. 

GDP growth projections. Specifically, the study uses a Cobb-Douglas production function in which 

A5: Unit cost of hydropower

A5.1. Unit  hydropower cost (million USD/MW -2017)

TYPE OF HYDROPOWER AVERAGE MINIMUM MAXIMUM

Run-of-the River 1.73 1.15 2.61

PROR* 2.64 - -

Storage** 3.33 2.35 4.27

*Based on price  of 144 MW Kaligandai-A. ** based of JICA study

A5.2. Unit  cost of sub-station (million USD-2017)

VOLTAGE  COST

132 KV 6.65

220 KV 22.9

400 KV 25
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A5.3. Unit  cost of transmission line  (million USD/km 2017)

VOLTAGE  LEVEL COST

132 KV 0.61

220 KV 0.56

400 KV 0.50

A5.4. Unit  cost of electrification

TYPE COST /HH

Grid 25,000

Off-grid 40,000 (at least tier 3)

A6: Detail of bottom up calculation for the transport sector

AGENDA    ACTION ROAD 
LENGTH* 
(APPROX.)

RESPONSIBLE 
AGENCY

REMARKS

Establish 
economic 
connectivity 
to supplement 
economic 
growth and 
enhance 
mobility

•	 Develop standards for economic connectivity
•	 Designate existing road sections under highways/

feeder roads to standards of economic connectivity.
300

DoR

•	 Upgrade new construction of the remaining section 
to the standard economic connectivity

700

•	 Upgrade identified sections of economic connectivity 
to 4-lane standards or above

•	 Ithari  – Biratnagar – Rani
•	 EWH- Rajbiraj  – Kunauli
•	 EWH- Janakpur – Dhalkebar
•	 Pathlaiya – Bigunj- Sirsiya
•	 EWH- Thori – Border
•	 Bhumahi – Parasi - Bhairahawa
•	 Butwal  – Bhairahawa
•	 Chanouta – Krishnanager
•	 Kohalpur – Nepalgunj
•	 Atariya – Dhangadi – Mohana

250 DoR

Designate at least one economic corridor with Tibet 
Autonomous Region  from each bordering province. 
Identified sections of economic connectivity to be 
upgraded to 2- lane standards conforming to the 
standards of economic connectivity.
•	 Mid Hill Highway  (MHH) – Kimathanka
•	 MHH-Lamabager – Lapchegaun
•	 MHH – Rasuwagadihi
•	 MHH – Korala
•	 Manma – Hilsa (single/intermediate)
•	 MHH – Tinker Pass (single/intermediate)

450 DoR

Improve and 
upgrade Feeder 
Roads

•   Improve and upgrade Strategic Feeder Roads to 
higher standards based on traffic  projection and 
economic benefits

350 Provinces
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AGENDA    ACTION ROAD 
LENGTH* 
(APPROX.)

RESPONSIBLE 
AGENCY

REMARKS

Introduce and 
operationalize 
Railway
service linking 
Kathmandu to 
International 
Borders (PRC 
and India)

•   Feasibility Study
•   DPR preparation and finalization
•   Developing financial model
•   Securing finance
•   Financial closure

Cost not  
included

Extend proposed 
Kerung – 
Kathmandu to 
Lumbini

•   Feasibility Study
•   DPR preparation and finalization
•   Developing financial model
•   Securing finance
•   Financial closure

Cost not  
included

Upgrade 
identified 
section of 
strategic 
highways.

•   Upgrade Strategic Highways to 4-lane standards;
•   Upgrade East-West  Highway  to 4 lane standards.
•   Kathmandu – Nauise – Mugling  – Pokhara to four-

lane standards;
•   Investigate/develop alternate alignment between 

Pokhara and Butwal  (Siddhartha Rajmarg)
•   Upgrade Mid-Hill Highway  to 2-lane bituminous 

standards. DoR

Upgrading to 
four-lane standard 
without incurring 
major loss  to traffic 
movement and 
economic loss.  
Else it could be an 
alternative to cater 
the growing traffic 
demand. 

Build Second 
International 
Airport and 
Regional 
Airports

Cost not  
included

Establish 
effective linkages 
of Capital City 
with 7 Provincial
Centers

•   Identify direct link corridor between federal capital 
and provinces

•   Establish upgraded airport located at provincial 
capital to regional airport

•   Establish direct air link between capitals of provinces
Cost not  
included

Preserve road 
assets by 
implementing 
Road  Asset 
Management

•   Maintain at least 90% of the Strategic Road Network 
in “Good/Fair” condition

•   Keep road rehabilitation to a minimum (unless 
demanded by capacity)

•   Local Network

Consider minimum
1% of total 
development cost.

Establish and 
rationalize 
transport-led 
growth in urban 
centers

•   Double the present road density by 2030

18,800

Maintain and 
upgrade urban 
road system

•   Upgrade all urban roads into  paved standards: 
bituminous, stone, brick etc

24,800
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AGENDA    ACTION ROAD 
LENGTH* 
(APPROX.)

RESPONSIBLE 
AGENCY

REMARKS

Upgrade and 
extend Local 
Road  Network 
to meet the 
target of  
SDG
9.

•   Extend DRCN to cover all rural municipalities and 
upgrade to bituminous standards 4,500

New construction

•   Upgrade existing DRCN to all-weather road condition 22,000 Include bridge cost  
at 1.29 m/km

•   Upgrade existing DRCN to bituminous standards 22,000

•   Construct Village Roads (communities etc.) 88,200

Maintain Road 
LRN (DRCN)

•   Maintain roads in good/fair condition 1 % of total road 
development cost

* in km.
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Endnotes
a	 https://kathmandupost.ekantipur.com/news/2017-11-17/nea-ctgi-seal-deal.html

b	 https://www.inheadline.com/news/gautam-buddha-international-airport-expected-to-miss-2019-
deadline

c	 https://thehimalayantimes.com/nepal/chinese-contractor-vows-to-complete-pokhara-regional-intl-
airport-on-time/

d	 https://thehimalayantimes.com/business/modalities-proposed-build-nijgadh-airport/

e	 http://admin.myrepublica.com/economy/story/23976/evaluation-of-western-part-of-mid-hill-
highway-project.html

f	 https://www.ktm2day.com/2013/03/02/mechi-mahakali-railway-project-report-prepared/

g	 http://www.myrepublica.com/news/19745/

h	 http://www.myrepublica.com/news/35683/

i	 http://kathmandupost.ekantipur.com/news/2018-04-08/construction-of-north-south-highway-
moves-ahead-swiftly. html

j	 http://www.myrepublica.com/news/13660/

k	 https://www.ktm2day.com/2017/05/29/kathmandu-tarai-expressway-foundation-stone-laid/

l	 http://www.melamchiwater.gov.np/about-us/melamchi-ws-project/project-description/

m	 These critical  values are based on sample sizes  of 500 and 1000  observations and 20,000 and 
40,000 replications, respectively (Narayan, 2005).  Narayan (2005) provides the corresponding 
critical  values for small sample sizes ranging between 30-80  observations.

n	 This is computed using the project-level data on the total cost and quantity of the major output – 
such as additional kilometers of highway constructed under the project (ADB, 2017,  p. 99).

o	 Similar to ADB (2017, p. 96), we assume a depreciation rate of 2% for electricity and 3 % for roads 
and water supply and sanitation.

p	 The data obtained from World Development Indicator (WDI).

q	 See Kharas (2010b) for details. Kharas (2010b) classifies Nepal as the poor non-converging country 
in the “Four-speed classification”.

r	 Apart  from central institutional set-up, the institutional set-up for urban water supply is equally 
complex. Selected urban portions of the Kathmandu Valley receive water from the Kathmandu 
Upatyaka Khanepani Limited (KUKL) operated systems. KUKL, a government share-dominated 
company operates, under a 30 years lease license, through Kathmandu Valley Water Supply 
Management Board (KVWSMB), which  is the asset owner of the systems. An independent Water 
Supply Tariff Fixation Commission oversees tariff determination and regulation. Many other cities 
and towns in the country are served by systems operated by Nepal Water Supply Corporation, 
established under the NWSC Act (1989). A few towns like Hetauda, Bharatpur, and Dharan, have 
their own  water boards established under the Water Supply Management Board Act (2006).

s	 GoN restructured the Nepal Water Supply Corporation (NWSC) into  two parts: operation system 
managed under the jurisdiction of NWSC inside Kathmandu valley – NWSC1, and inside valley – 
NWSC2. Water supply and sewerage system inside the valley (NWSC2) has been disintegrated into  
three separate entities, each for the role  of asset ownership and policy setting (Kathmandu Valley 
Water Supply Management Board), operation and management of services (Kathmandu Upatyaka 
Khanepani Limited), and economic regulation of the services (Water Supply Tariff Fixation 
Commission).

t	 Parliament endorsed the Electricity  Regulatory Commission Bill 2017  on August 11, 2017  which, 
will become a law in 91 days after the President signs it.
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