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 INTERSECTION ANALYSIS APPENDIX 6

Intersection analysis sheet are shown in the following pages as attached materials of Chapter 4 MID 
TERM SOLUTION. 

 

I-1. Summary Table of Signalized Intersection Analyses 

I-2. Intersection Analysis Sheet 

1.1 Koteshwor Signalized Intersection (2030: Without case) Current Lane Arrangement 

1.2 Tinkune Signalized Intersection (2030: Without case) Current Lane Arrangement 

1.3 Koteshwor Signalized Intersection (2030: Option 4) Additional Lane Arrangement 

1.4 Tinkune Signalized Intersection (2030: Option 4) Additional Lane Arrangement 

1.5 Koteshwor Signalized Intersection (2030: Option 5) Additional Lane Arrangement 

1.6 Tinkune Signalized Intersection (2030: Option 5) Additional Lane Arrangement 

1.7 Koteshwor Signalized Intersection (2020: Without case) Current Lane Arrangement 

1.8 Tinkune Signalized Intersection (2020: Without case) Current Lane Arrangement 

2.1 Jadibuti Signalized Intersection (2030: With case) Current Lane Arrangement 

2.2 Jadibuti Signalized Intersection (2030: With case) Additional Lane Arrangement 

3.1 New Baneshwor Signalized Intersection (2030: Without case) Current Lane Arrangement 

4.1 Maitighar (N) Signalized Intersection (2030: Without case) Current Lane Arrangement 

4.2 Maitighar (N) Signalized Intersection (2030: Without case) Additional Lane Arrangement 

5.1 Maitighar (S) Signalized Intersection (2030: Without case) Current Lane Arrangement 

5.2 Maitighar (S) Signalized Intersection (2030: Without case) Additional Lane Arrangement 

5.3 Maitighar (S) Roundabout Intersection (2030: Without case) Current Lane Arrangement 

6.1 Thapathali Signalized Intersection (2030: Without case) Current Lane Arrangement 

6.2 Thapathali Signalized Intersection (2030: Without case) Additional Lane Arrangement 

7.1 Tripureshwor Signalized Intersection (2030: Without case) Current Lane Arrangement 

7.2 Tripureshwor Signalized Intersection (2030: Without case) Additional Lane Arrangement 

7.3 Tripureshwor Roundabout Intersection (2030: Without case) Current Lane Arrangement 
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I-1. Summary Table of Intersection Analyses 

The result of intersection analyses (year-2030) summary are shown below. 

 

Table 6.1 Summary Table of Signalized Intersection Analyses (1/8) 

 
 

Table 6.2 Summary Table of Signalized Intersection Analyses (2/8) 
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Table 6.3 Summary Table of Signalized Intersection Analyses (3/8) 

 
 

Table 6.4 Summary Table of Signalized Intersection Analyses (4/8) 
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Table 6.5 Summary Table of Signalized Intersection Analyses (5/8) 

 
 

Table 6.6 Summary Table of Signalized Intersection Analyses (6/8) 
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Table 6.7 Summary Table of Signalized Intersection Analyses (7/8) 

 
 

Table 6.8 Summary Table of Signalized Intersection Analyses (8/8) 
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 FINANCIAL CAPACITY APPENDIX 7

7.1 Economic Background 

Nepal has shown continued economic growth over the past ten years, with an average GDP growth rate of 
4.6% (2008-2017), supported by the strong manufacturing and tourism-related sectors.  As shown in 
Figure 7.1, in 2017, the GDP reached US$24.88 billion, with a growth rate of 7.9%, GDP per capita at 
US$849, and inflation rate of 3.2%.  According to IMF, the near-term outlook for economic growth is 
favorable, although macroeconomic and financial vulnerabilities need to be monitored continuously.  
GDP growth is expected at 6.5% in FY2018 (mid-July 2018 to mid-July 2019), supported by ongoing 
reconstruction works after the 2015 earthquake, investment in hydro-power projects, and strong 
tourism-related activities. 

 
Source: The World Bank 

Figure 7.1 GDP Growth and Inflation Rate 
The current account balance as % of GDP is shown in Figure 7.2.  In the past ten years, the current 
account balance has been in surplus in the majority of the years, reaching an all-time high in the first 
quarter of 2015 at 86.6 billion NPR supported by the large remittance inflows.  However, recently it has 
shown a sharp fall and recorded a deficit of -74.8 billion NPR, led by an increasing trade deficit, from 
large imports.  As shown in Figure 7.3, Nepal’s remittance inflows have grown 10.2% in FY2017, the 
amount equivalent to 27.9% of Nepal’s GDP, boosting the consumption and imports to the country.
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Source: The World Bank 

Figure 7.2 Current Account Balance (% of 
GDP) 

Source: The World Bank 

Figure 7.3 Remittance Inflows (% of GDP) 

The trade deficit (export minus import), as shown in Figure 7.4, has been expanding year by year, due to 
the increase in imports from the expansion of consumption supported by the buoyant remittance inflows.  
Nepal’s major export partner is India, with a share of more 57%, followed by the United States with 11%, 
and Turkey with 6% (2017 figures).  Its major import partner is also India, with a 64% share, followed 
by China at 12% (2017 figures).  Major exported products include textiles and clothing (44%), 
vegetables (14%), and food products (12%) and major imported products include machines and 
electronics, (15%), fuel (15%), metals (12%) and vegetables (12%).  It could be said that the Nepalese 
economy is in the stage of structural transformation as the share of service sector is increasing, while that 
of agriculture sector is decreasing.  The share of agriculture and non-agriculture sectors to GDP has been 
at 29% and 70% respectively in FY2016. 

 
Source: The World Bank 

Figure 7.4 Import and Export Balance (million NPR) 

7.2 Financial Situation of the Government of Nepal 

7.2.1 Government Revenue and Expenditure 

Overall, Nepal's finances have been relatively sound. As shown in Figure 7.5 and Figure 7.6, the fiscal 
balance in Nepal was in deficit (expenditure larger than revenue) from year FY2000 to FY2012, but with 
increase in revenue largely due to increase in remittances.  The fiscal balance became a surplus from 
FY2013 to FY2016, until a sharp drop in FY2017 due to a significant increase in government 
expenditure.  
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Government expenditure has been increasing over the years, from around 13% of GDP in the early 2000s 
to more than 20% of GDP since FY2015.  In FY2017, the expenditure increased by 32.4% year-on-year 
to NPR 727,280 million, propelled by Nepal’s transition to fiscal federalism and ongoing reconstruction 
spending.  As in previous years, spending was concentrated in the last quarter of the fiscal year.  

Government revenue has also been increasing to more than 20% of GDP since FY 2014.  Growth in tax 
revenues has been steady in terms of revenue, this is due to the increase in import-related tax revenues, 
from increased remittances after the end of the civil war in 2006, along with the government’s plans and 
tax reforms, strengthening of customs control by the fiscal authorities and the Internal Revenue Service. 

Source: IMF – Government Finance Statistics (GFS) Data 

Figure 7.5 Revenue and Expenditure (million 
NPR) 

 
Source: IMF – Government Finance Statistics (GFS) Data 

Figure 7.6 Fiscal Balance (million NPR)   

Furthermore, Figure 7.7 and Figure 7.8 show the breakdown of the government revenues and 
expenditures, respectively.  It shows that the government revenue is supported by tax and non-tax 
revenue (97%), as well as foreign grants and repayments (3%).  However, the contribution of foreign 
grants to the government’s total income has been gradually declining since FY2012.  Majority of 
expenditures are utilized for economic activities (38%), education (15%) and general services (15%). 

Source: IMF – Government Finance Statistics (GFS) Data 

Figure 7.7 Revenue Breakdown FY2016   
Source: IMF – Government Finance Statistics (GFS) Data, 
Economic Survey by Ministry of Finance 

Figure 7.8 Expenditure Breakdown FY2017 

The government’s FY2018 budget of NPR 1.31 trillion has been set, with a target of 8% economic growth 
and 29.8% revenue growth.  The federal budget allocated NPR 113.43 billion to seven provinces and 
NPR 195.05 billion to 753 local bodies and under the revenue-sharing scheme, the provinces and local 
bodies have received NPR 60.42 billion and NPR 53.82 billion, respectively, from the divisible fund.  In 
terms of the sources of budget, foreign borrowing and foreign grant for FY2018 account for 24% of the 
total budget, as shown in Figure 7.9.  It also should be noted that the recurrent expenditure in Nepal 
makes up more than 60% of total government spending.  In contrast, capital expenditure remains below 
20%, as shown in Figure 7.10. 
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Source: Nepal Economic Forum 

Figure 7.9 Source of Budget Financing FY2018 Source: Nepal Economic Forum 
Figure 7.10 Allocation of Budget FY2018 

7.2.2 Debt Balance 

In Nepal, public debt grew rapidly since the 1980s and reached 50-60% of GDP in the 1990s and early 
2000s.  However, as shown in Figure 7.11, with the recovery of the fiscal deficit trend (excluding the 
case of recent years) and the government policy on promoting public debt repayment, the debt balance 
has improved significantly, to 26.4% of GDP in 2017. 

 
Source: IMF – Government Finance Statistics (GFS) Data 

Figure 7.11 Debt Balance (million NPR) 
According to IMF’s Article IV consultation (debt sustainability analysis), shown in Table 7.1, Nepal’s risk 
of external debt distress remains low and under the IMF/World Bank Debt Sustainability Analysis 
Framework for Low Income Countries (LIC-DSF), all debt and debt service ratios are projected to remain 
below relevant indicative threshold values.  However, following a prolonged decline, a rise in total 
public debt is projected, to about 35% of GDP in the medium term and about 42% of GDP in the long 
term, owing to continuing fiscal and current account deficits, as the authorities implement fiscal 
federalism and aim to put the economy on a higher growth path. 

Table 7.1 IMF – Debt Sustainability Analysis 2018 
Risk of External Debt Distress Low 
Overall Risk of Debt Distress Low 
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7.2.3 Donor Assistance 

The Ministry of Finance recognizes that international finance among the public finance, including foreign 
direct investment, remittance and official development assistance (ODA), plays a key role in 
socioeconomic development.  There are four types of classifications of foreign aid related to the national 
budget, as follows1:  

 On-Budget: Funds that are reflected in the Government’s annual budget book 
 Off-Budget: Funds are not reflected in the Government’s annual budget book 
 On-Treasury: Funds channeled through the Government’s treasury system 
 Off-Treasury: Funds not channeled through the Government’s treasury system 

In the past, major source of development expenditure used to be foreign aid.  Currently, it is around 20% 
of the national budget. Figure 7.12 shows the ODA disbursement situation from FY2010 to FY2018.  Of 
the total ODA in FY2017, the shares of grants, loan and technical assistance accounted for 35%, 50%, 
14% respectively. 

 
Source: Development Cooperation Report, FY2017/2018, Ministry of Finance 

Figure 7.12 ODA Disbursement (million US$) 
The trends of ODA disbursements by the 10 highest-disbursing donors over the last eight years is shown 
in Figure 7.13.  It shows that the disbursement in FY 2017 by most of the 10 DPs increased compared to 
FY 2016.  There was a noticeable decline in disbursement by the UN Country Team, and a slight decline 
in that of the United Kingdom, USAID and India in FY 2017 compared to 2016. 

                                                      
1 In FY2017, the On-Budget accounted for 22%, and Off-Budget at 78%, and On-treasury at 66% and Off-Treasury at 34% of ODA 
disbursement. 
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Source: Development Cooperation Report, FY2017/2018, Ministry of Finance 

Figure 7.13 10 Highest-Disbursing donors to Nepal (million US$) 
In terms of ODA loan amount, it has been increasing versus the total ODA disbursement amount in the 
recent years, as shown in Figure 7.12.  Table 7.2 shows the commitment of loans by the World Bank and 
ADB, the major donors, and Japan, in the past ten years.  Although there are fluctuations depending on 
the year, can be seen that an average of 29,000 million NPR or around US$ 260 million and 26,000 
million NPR or around US$ 230 million have been committed by the World Bank and ADB, respectively, 
in the past ten years. 

Table 7.2 Loan Commitments by the WB, ADB, and Governemnt of Japan 
(in million US$) 

 
 

The World Bank ADB Government of Japan 

2009 173 172 - 
2010 168 278 - 
2011 206 105 - 
2012 104 119 - 
2013 276 305 155 
2014 220 351 - 
2015 385 290 215 
2016 205 120 153 
2017 435 509 - 
2018 440 100 - 

Note: 2018 figures are up to July 
Source: JICA 

Figure 7.14 shows the sector-wise ODA disbursement to Nepal in FY2016 and FY2017.  The top five 
sectors, economic reform, education, urban development, health and local development account for 
around 52.1% of the total.  The road transport sector has received US$ 83.3 million and US$ 78.3 
million in FY2016 and FY2017, respectively. 
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Source: Development Cooperation Report, FY2017/2018, Ministry of Finance 

Figure 7.14 Sector-Wise ODA Disbursement, FY2016 and FY2017 

7.3 Financing of Transport Projects 

7.3.1 Transport sector in Nepal 

In Nepal, there is a total road network of 80,078 km. Out of a total of 75, only 67 district head quarter’s 
roads are linked with all-weather roads.  Most of these roads are basic road connectors and require 
regular maintenance, upgrading, and further road connection to other districts.  The other means of 
transportation include Nepal’s railway line, with a total length of 57 km out of which only 5 km is 
currently operating.  Also, the country operates 1 international airport and 56 domestic airports. 

As shown in Figure 7.15, the transport sector accounted for 8.11% of GDP and grew 6.8% in FY2016.  
Although there have been fluctuations over the years, the average growth rate from FY2013 to FY2016 
has been 6.32%.  Moreover, the Gross Value Added of the transport, communication and warehousing 
sector reached 193 billion NPR in FY2016, as shown in Figure 7.16.  Over the next five years, the 
government is targeting to mobilize US$ 8.2 billion for road infrastructure, rail connectivity and transport 
sector management. 
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Source: Ministry of Finance 

Figure 7.15 Annual Growth Rate to GDP of the Transport, Storage and Communication Sector (at 
current price) 

 
Source: Central Bureau of Statistics 

Figure 7.16 Gross Value Added by Industrial Division (at current price, million NPR) 

7.3.2 Budgeting Procedure 

The basic budgeting procedure is shown in Figure 7.17.  From around March of each year, preliminary 
budget information from relevant offices, projects, units and branches are collected by each sector, which 
then is prioritized and submitted to the Ministry of Physical Infrastructure and Transport (MOPIT).  
After review and further prioritization by MOPIT, it is then submitted to the Ministry of Finance (MOF), 
which scrutinizes the proposed budget by each ministry along with the National Planning Commission 
(NPC).  At this time, series of meetings will be held with each sector offices and MOF. Once MOF 
completes the review of all budgets from all ministries, it is submitted to the NPC for final approval.  
Once approved, it is submitted to the Cabinet for approval by Parliament, which is held from around July 
to August.  

Post-budget approval, each ministry receives the confirmed budget from MOF, and each sector performs 
the detailed design and cost estimation according to the approved budget, and procurement is conducted.  
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For the road sector, usually the procurement is held from July-September for major works, to be 
completed by the end of the monsoon season so that the major construction works can start from October. 

 
Source: JICA Study Team, based on interview with MOF, DOR, and local consultant 

Figure 7.17 Budgeting Timeline Sample 

7.3.3 Budget and Expenditure of the Transport Sector Projects 

Table 7.3 shows the annual budget and actual expenses of the Department of Roads (DOR).  The budget 
allocated to DOR has seen a constant rise every year, which is evident that infrastructure development is 
given more attention than before.  Among the total budget of MOPIT in the fiscal year 2013, 88% was 
allocated to the DOR, and 12% to the other sectors, namely railway and airport sectors.  

Table 7.3 Annual Budget and Expenditure of DOR 
(in million NPR) 

FY Allocated 
Budget 

Actual Expenses 
Construction Upgrading Maintenance Miscellaneous Total 

2010 23,609 13,244 2,827 917 3,458 20,446 
2011 23,542 8,709 8,261 1,460 862 19,292 
2012 28,568 10,151 8,036 2,073 1,572 21,832 
2013 34,518 8,497 5,025 5,921 8,518 27,961 

Source: Department of Roads 

For the road sector, the Road Board Nepal (RBN), an agency which controls the road fund, was 
established under MOPIT to manage the road fund.  The funds of the RBN are specifically utilized for 
the maintenance of roads, and shared between the central government as well as the municipalities.  
Although the legislation states that collected resources of the fund shall be received directly by DOR, 
according to DOR, at this moment, it is first received by MOF and then allocated to DOR, since currently, 
tax and fees are collected by MOF.  As shown in Table 7.4, the funding sources of RBN include fuel 
levies and vehicle registration fees, and a small share of toll.  

Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb
Preparation of preliminary budget 
Prioritization by each sector 
Review by MOPIT
Review by MOF/ National Planning Commission
Approval by MOF
Submission and approval by Cabinet 
Detailed design and cost estimation
Major procurement works
Major construction works



Data Collection Survey on Urban Transport in Kathmandu Valley in Federal Democratic Republic of Nepal 
Final Report 

 

 
A7-10 

 

Table 7.4 Resources of Road Board Nepal 
(in million NPR) 

FY 
Allocated by MOF Collected by 

RBN Total 
Maintenance

Allocated 
Budget to RBN 

by MOF Fuel Levy Vehicle 
Registration Toll 

2004 199 150 N/A 349 220 
2005 226 152 41 419 363 
2006 228 168 39 435 330 
2007 247 251 47 545 390 
2008 500 444 40 984 760 
2009 741 688 50 1,479 665 
2010 927 1,459 65 2,451 1,315 
2011 1,759 1,598 65 3,422 2,518 
2012 2,080 1,440 73 3,593 2,768 
2013 2,333 2,297 58 4,688 2,574 
2014 2,473 2,615 67 5,155 4,000 

Source: Road Board Nepal 

It should be noted that currently, Nepal is under the process of decentralization.  For the transport sector, 
it is undergoing a gradual transformation process, but still is at the initial stage and will take more time to 
create the structure and framework for adequate budgeting and financing.  For the road sector, for 
provincial roads, some of the budget has been directly provided to the provincial government, but due to 
inexperience, support from DOR is often necessary.  Moreover, according to DOR, there were cases 
where DOR handed the provincial government to manage certain roads, but the provincial government 
couldn’t complete the works, so the works were returned to DOR. 

7.4 Summary 

The summary of the financial situation of the Government of Nepal are as follows: 

 At macro level, overall, with a GDP growth rate at 7.9% in FY2017, positive economic growth and 
sound government finances are seen.  With the government going through fiscal reforms, negative 
current account balance from trade deficit and fiscal deficit, with continued high remittance inflows, 
which has reached 27.9% of GDP in 2017, need to be monitored.  However, with the government’s 
efforts in fiscal reform, the debt balance to GDP has decreased to 26.4% in 2017 from 60% in 2003. 

 IMF’s near-term outlook for economic growth of Nepal is favorable, although macroeconomic and 
financial vulnerabilities need to be monitored.  Furthermore, IMF Article IV consultation (debt 
sustainability analysis) in 2018 has stated that Nepal’s risk of external debt distress and overall debt 
distress remain low. 

 The transport sector account for around 8.11% of the GDP and has shown a positive growth rate for 
the past ten years, which shows the importance of the sector to the overall development of the 
country.  

 Within the transport sector, the road sector utilizes majority of the budget of MOPIT.  Obtaining 
maintenance budget for sustainability of roads has been a challenge for the country, though use of 
the funds of the Road Board Nepal has supported the situation.  Direct sourcing of the funds shall 
be implemented in the near future.  

 In terms of ODA loan disbursement, the amount has been increasing in the recent years.  The major 
donors are the World Bank and ADB, an average of around US$ 260 million and around US$ 230 
million have been committed by the World Bank and ADB, respectively, in the past ten years.  
 

 

 



 
 
 
 
 
 
 
 

Appendix 8 Draft Project Design Matrix (PDM)  
   for TA  



Data Collection Survey on Urban Transport in Kathmandu Valley in Federal Democratic Republic of Nepal 
Final Report 

 
A8-1 

 

 DRAFT PROJECT DESIGN MATRIX (PDM) FOR TA APPENDIX 8

The draft project design matrix (PDM) for TA is described from the following page. 
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 DETAILED RAILWAY ROUTE PLAN APPENDIX 9

The detailed railway route plan is described from the following page.
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 REVIEW OF MACROSCOPIC TRANSPORT DEMAND APPENDIX 10
ANALYSIS MODEL 

The JICA Masterplan has initiated the transport demand analysis model development which was 
completed in 2017.  It is designed with the ordinary 4-step methodology and substantiated with 
numerous household and roadside interview surveys and roadside traffic counting in 2012.  It is 
designed for strategic analysis of future road traffic demand for the master plan objectives.  It consists of 
traffic generation/attraction model, distribution model, mode-choice model, and network assignment 
model.  The network assignment was handled by the JICA STRADA package software.  The set of 
models had been completed in 2016 and utilized for the 2017 Master Plan analysis.  Hereafter, this is 
called the JICA MP Model. 

KSUTP-MTOPS, which was implemented during 2017-18 by ADB, was handed over the resources of the 
JICA MP Model, and modified the model for the Mass Transit Feasibility assessment.  The modification 
has contributed to the improvement of model quality in the following three aspects: 

Network setting quality: The KSUTP-MTOPS team conducted a set of road assets surveys, prepared the 
proper alignment of existing road network in GIS, and incorporated it into the network model.  
Additionally, the KSUTP-MTOPS team reviewed the latest road development plan and idea for the year 
2030 and 2040 scenario with DOR, and improved the road development scenario with qualified alignment.  
Figure 10.1 shows that the accuracy of road alignment were improved by the KSUTP-MTOPS model.  
This JICA survey (Data Collection Survey) aims to assess the intersection improvement by the network 
assignment model, and the quality of network setting is essential to the study.  It is advantageous to use 
the KSUTP-MTOPS network setting. 

Traffic Analysis Zone (TAZ) setting: The JICA study team developed origin-destination (OD) matrices 
for each trip purpose and for each transport mode within the 93 traffic analysis zones (TAZs) system.  To 
evaluate the traffic demand on mass transit options, KSUTP-MTOPS disaggregated the 93 TAZs-based 
OD matrices into 171 TAZs for each scenario.  The refined zone plan enabled for a more detailed 
modeling of the proposed mass transit systems, as well as intersection improvement assessment for the 
JICA data collection survey. 

Population Scenarios Setting: The KSUTP team has incorporated the latest KVDA new city 
development scenario in 2018 after a long consultation with KVDA.  Table 10.1 shows the difference 
between the JICA MP and KSUTP-MTOPS population setting for Kathmandu Valley.  The population 
scenario settings of the KSUTP-MTOPS are 1.3-1.5 times larger than that of the JICA MP. However, the 
KSUTP-MTOPS adopted this scenario as per the request of the KVDA new city development trend. 

The survey team has consulted with KVDA and other stakeholders in the interim WG (11 February) and 
the participants agreed on the scenario. 
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Source: JICA Study Team 

Figure 10.1 Quality Difference of the Network Setting between JICAMP/KSUTP 
 

Table 10.1 Population Scenario Difference 
MTOPS – Scenario 2016 2020 2030 2040 
Population (A) 3,740,432 4,169,643 4,924,467 5,728,718
Generated Traffic (C) 4,123,713 5,972,482 7,200,132 8,755,482
Generated Traffic per Person 1.10 1.43 1.46 1.53 
Vehicle Ownership per Household 69.43% 73.30% 83.35% 92.05% 
JICA Master Plan Scenario 2011 2020 2030  
Population (B) 2,439,760 3,120,000 3,724,000  
Generated Traffic (D) 3,438,393 4,418,205 5,324,470  
Generated Traffic per Person 1.41 1.42 1.43  
Vehicle Ownership per Household 62.79% 74.51% 79.47%  
Population Comparison (A)/(B) 1.533 1.336 1.322 -- 
Generated Traffic Comparison (C/D) 1.199 1.352 1.352  

Source: JICA Study Team 
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