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TR UGRATAE STET AW T
fStferpraTstET See aferu |
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Risks Reduction and Use of Natural
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" el qRENERT FY T ORI SR
Mfeleh UIeIelE TR TR STEUTET
A(Eeh STATE SHISHT HeweqUl €9 T gt
AT Gfeigal T off W W A,
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JUTCTeR!  URCIEET ST ESTRIh  AgETmT
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stfigfgar mremere fom fmfo e
Hiche | B YRFTehT AT FHTL SHHohTeht
M gOe® T o TR HifeRdTeTs
sfdfaftad Tl gI0E® | el GAMHHIOHT
FHIHAT A YU FHIFHASIT GHR TS |
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FIOT a1 YA faskE qur waw i
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90 & TRl fqwE Fefed

T GRIRERT AT SR Foeier T,
FRTEITATS AT T,
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weré fmfomr @ T | agerER e
e YT/ A ehearedshl  U3el
|rETRIE o fmior T,
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WWWWWWW
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FJETATE HEe T gufed g T wam e
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U TFR, (R0&¢) “UT &F M,
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I TER, Tl o 7= (R002)
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AT TR, (Ro0k) “T9g SGH FHIHT
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QG ST, 07, TMGA TATEH
FHATAT, FHISHTST, 9T |
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Adhikari, Y.R. & Ghimire R. (2018)
“Gorkha Earthquake Reconstruction- A
of Dolakha District”, NEA
Conference Paper, Kathmandu, Nepal.
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THF] T FSHTEOTERT AT 3T IR FHAT
ST T TEe] B | TorTemT ST wehiehaoT shieish
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afes HeoTerlaTAT faedTt T forehe 9Ushl 81 | Wa T
forssraent STaTites ARTAT ekl AT SAT HShehT
FoSAe, A, SETd T Gl HNeE, HSHiay,
HATHT T TRT SR ST BT | TR Rl
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3. I o1 SETAT el HSHfT | qrdidtar ar
AT AT AT ST §10 |

¥, IE ST WU, B e, Tesherient
Hfeeh! g T afecveaT damgfaeen
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T3 YTTSahT ATRT HATAVASH TEITAEE :

9. U3¢ URANER BigW IHAREUST  TH
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World Habitat Day Celebration 2024 : Urban
Stakeholders in Nepal kickstarts Urban October
by organizing World Habitat Day 2024 and Nepal

National Urban Forum
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‘Engaging Youth to create a Better Urban Future’
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Under the theme “Engaging Youth to Create
a Better Urban Future”, Ministry of Urban
Development (MOUD), Government of
Nepal in collaboration with UN-Habitat
Nepal, Department of Urban Development
and Building Construction (DUDBC), Nepal
National Urban Forum (NNUF) and various
national urban stakeholders, organized a
one-day event to commemorate the World
Habitat Day (WHD) 2024 on October 7,
2024 in Kathmandu, Nepal. A technical
session led by Nepal National Urban Forum
with the theme “Financing Localization
and Localizing Finance” was also organized
on the same day. The event brought

together national and local leaders,
policymakers, urban planners, youth
advocates, academia, non-government

organisations and key stakeholders in an
engaging discussion on youth inclusion in
urban development to lead sustainable
urbanisation in Nepal. The event was
graced by Honorable Deputy Prime
Minister and Minister MOUD Mr. Prakash
man Singh, and special guests including Dr.
Ramesh Prasad Singh, Honorable Member

of the National Planning Commission
(NPC); Dr. Sohan Prasad Sah, Honorable
Vice Chairman of the Province Policy and
Planning Commission, Madhesh Province;
Mr. Maniram Gelal, Secretary, MOUD; Ms.
Hanaa Singer Hamdy, United Nations
Resident Coordinator in Nepal; Mr
Ghanashyam Giri, Mayor of Chandragiri
Municipality; Mr. Machakaji Maharjan,
Director General (DG) of DUDBC; and Prof.
Dr. Sangeeta Singh, Convenor of the NNUF
and Mr. Dilip Bhandari, Joint Secretary,

MOUD and Chair of the session.

The formal inauguration was held by
launching the Voluntary Local Report
(VLR) of Chandragiri Municipality. The
VLR report of Chandragiri is a significant
step in localising the Sustainable
Development Goals (SDGs) 2030 that
provides valuable insights into the
municipality’s progress towards the
SDGs, highlighting institutional, resource,
and implementation gaps that guides the
actions for the municipality to achieve
the targets and the importance of local
action to achieve the national targets and
commitment.

In the welcome remarks, Mr. Rabindra
Bohara, Deputy DG, Housing Division,
DUDBC  highlighted Nepal’'s long-
standing commitment for sustainable
urban development, focusing on creating
safe, resilient, and inclusive cities. He
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emphasised the need for young people,
who are often excluded from key decision-
making processes, to be engaged as
key stakeholders in leading national
development.

The keynote speech from Dr. Sohan Prasad
Sah provided the contextual scenario of
Madhesh Province, highlighting youth-
driven efforts that have brought visible
impacts in preserving environment and
transforming lives of the marginalized
communities. He underscored the need of
building upon and harnessing the agencies
of the youth to make meaningful impact.
He highlighted with data, the challenges of
migration in the province, noting thatyouth
have often been excluded from education,
health, and employment opportunities.
However, despite alack of external support,
local youth have organized initiatives to
address environmental degradation, and
their self-motivation has driven positive
change. He called for greater institutional
support to empower youth further.

The director general of the Department
of Urban Development and Building
Construction at MoUD, Mr. Machakaji
Maharjan emphasized the need to
integrate the creative energy of the youth
in sustainable development. He also

mentioned that the ministry of urban

development and related agencies are
collaborating with young leaders and
skilled professionals like architects,
civil engineers, and urban planners to
implement infrastructure programs that
contribute to Nepal’s overall economic,
social, and physical development.

Mr.  Ghanashyam  Giri, Mayor of
Chandragiri Municipality, highlighted the
municipality’s commitment to integrating
SDGs into local policies, focusing on
areas like health, education, sanitation,
and sustainable wurban planning. He
emphasized the importance of youth
engagement, allocating significant funds
for youth training and income-generating
programs, while promoting inclusive
development.

Mr. Maniram Gelal, former secretary at the
Ministry of Urban Development (MOUD),
mentioned that engaging Nepal's 12.4
million youth—who make up 42.6% of
the population—is critical for linking
urbanization with economic growth. He
noted that MoUD and its affiliated agencies
are prioritizing productive infrastructure
and actively promoting meaningful youth
participation in areas such as heritage
conservation, social empowerment, and
sustainable urban development.
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Ms. Hanaa Singer Hamdy, United
Nations Resident Coordinator in Nepal,
emphasized the need of youth engagement
at present and in urban planning decisions
to shape a just and livable world for future
generations. She underscored youth as
Nepal's greatest asset, with the potential
to drive innovation, entrepreneurship,
and urban growth as change makers.
She urged for inclusive urban planning
that integrates women, youth, and
marginalized communities, and called on
local governments to follow Chandragiri’s
example of linking local actions to the
global 2030 Agenda.

S

Mr. Dilip Bhandari, event chair and joint
Secretary of MoUD, reinforced the critical
role of youth in driving sustainable
development and curbing outmigration by
enhancing rural-urban linkages through
entrepreneurship, preservation of local
architecture, and promotion of tourism. Mr.
Bhandari further stressed that investing in
youth skills and employment opportunities
is essential to achieving SDG and has been
prioritized in Nepal’s 16th periodic plan
as well as in federal, provincial, and local
government policies and budgets.

2
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I

Honorable Deputy Prime Minister and
Minister of Urban Development, Mr.
Prakash Man Singh emphasized the
significance of a population dividend
stating, “youth are the future of Nepal's
cities and must be actively engaged in
planning and decision-making to shape
a better tomorrow”. This highlights the
critical need for youth involvement in the
development of sustainable, inclusive, and
prosperous cities.

The Honorable Deputy Prime Minister also
reminded the participants about various
projects and plans of the ministry of urban
development like Janata Awas, Surakshit
Awas, and Basti Bikas programme, which
have improved access to housing even to
rural areas. These programs are in line with
ensuring the fundamental right to housing

for all, including marginalized, homeless,
socially and economically excluded groups,
guaranteed by the constitution.

A key theme throughout the event was
the need to include youth in urban
planning and national development
and their potential was demonstrated
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through technical session titled “Youth
in Urban Development” During this
session, participants from various sectors
presented on the critical role of youth in
reshaping urban spaces for the future.
The session featured a presentation by
Yekraj Adhikari, Deputy DG of DUDBC on
New Towns and Cities, He also emphasised
on the importance of land use and
management for urban development and
planning. Series of presentations through
engaging storytelling session by young
leaders, showcased innovative solutions
and initiatives led by youth in urban
development on Urban Greenery by Ms.
Deepika Gyawali from Story Cycle, Waste
Management by Mr. Rabindra Lamichhane
from Clean Up Nepal, Urban Mobility and
Walkability by Mr. Ananda Manandhar
from the CPC of Kathmandu Metropolitan
City, Community Mobilization by Mr.

Suryaraj Paswan from Lumanti Support
Group and Digital Governance and Youth
Employment by Mr Srijan Gadal from
Suryodaya Municipality.

§

The afternoon session transitioned
into the Nepal National Urban Forum
(NNUF), chaired by Prof. Dr. Sangeeta
Singh. The session focused on localizing
finance for sustainable urbanization and
aligning local actions with global urban
agendas, specifically the World Urban
Forum (WUF) and a series of poster
presentations showcased ongoing efforts
by key organizations, including DUDBC,
UN-Habitat and UNOPS, the Institute
of Engineering (IOE), Rastriya Awas
Company Limited, Lumanti Support Group
for Shelter, Kathmandu University (KU),
Town Development Fund (TDF) and Nepal
Land and Housing Developers' Federation
(NLHDA). These presentations showcased
the need for innovative financing models
to support sustainable urban projects
in ensuring that cities in Nepal remain
resilient, safe and livable. It also included
several academic research presented by
academia of Nepal in terms of sustainable
urban development.

Finally, Ms. Pragya Pradhan, Program
Manager from  UN-Habitat  Nepal,
presented the key takeaways such as:

= (Cities must harness the potential of
youth and local communities, building
on their strengths as change-makers
and innovators to address complex
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urban issues.

= Development should be centered
aroundpeopleandledbythecommunity
to ensure active engagement in
decision-making processes that shape
urban environments.

= Investments need to focus on



addressing gaps in housing, basic
services, economic opportunities,
and social engagement through
comprehensive  social, economic,
cultural, and physical infrastructure.

= There is a critical need to prioritize
integrated approaches, particularly
by establishing a strong connection
between land management and spatial
planning to promote sustainable,
resilient, and inclusive development
pathways.

= Both vertical and horizontal linkages
are essential for scaling up successful
local initiatives. Efforts should focus
on identifying and replicating best
practices across wider areas.

= Resilient and climate-responsive
planning is essential. Development

and investments must be informed by
current risks and anticipate potential
escalations due to climate change.

» Embracing digital transformation
is crucial. Utilizing technology can
enhance connectivity, accountability,
transparency, and efficiency in service
delivery through the application of
data and scientific methods.

= SDG localization through voluntary
local review is critical to achieve SDGs
by 2030. Local actions must be taken to
address gaps in meeting the SDGs.

= Development strategies should
leverage local resources, indigenous
knowledge, and comparative

advantages to create local plans that
generate green jobs and retain the
youth in communities.

The event concluded with a strong call to
action foryouth empowermentin sustainable
urban planning and the adoption of localized
financing models that prioritize resilience,
inclusivity, transparency, and innovation. It
highlighted that the future of Nepal’s cities
relies on youth leadership and engagement.
Now is the crucial moment to equip young

people with the tools and support needed to

drive urban transformations, ensuring that
Nepal’s cities become inclusive, vibrant,

and resilient.

News  source: https://unhabitat.org.
np/featured_news_detail/urban-
stakeholders-in-nepal-kickstarts-urban-
october-by-organizing-world-habitat-day-
2024-and-nepal-national-urban-forum
(Photo Credit: Mr. Hari Jang Thapa/UN-
Habitat Nepal)
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Summary on celebration of World Cities Day and World
Town Planning Day with the theme of ‘Youth Climate
Change makers: Catalyzing local action for urban
sustainability’ and ‘Homes Start with Planning’.

Introduction of the Regional and Urban
Planner's Society of Nepal (RUPSON)

A professional society serves as a vital
bridge between academic institutions
and employers, linking the production of
skilled graduates with the demands of the
job market. It plays a key role in aligning
educational outcomes with professional
requirements, facilitating knowledge
exchange, networking, and career
development. The Regional and Urban
Planners' Society of Nepal (RUPSON) is a
non-profitorganization established onJune
21,2001 (7th Ashad, 2058 B.S.), consisting
of professional wurban and regional
planners dedicated to safeguarding
their members' professional rights and
interests. The society strives to promote a
comprehensive understanding of human
settlements and the urban sector's role in
national development. It is committed to
improving urban development policy and
planning at the central, provincial, and
local levels. Currently, the organization has
around 250 members.

World Town Planning Day in Nepal

World town Planning Day (WTPD) is
celebrated worldwide on 8th November
and the year 2024 marks its 75th
anniversary and is being celebrated
worldwide with the theme "Homes Start
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with Planning," focusing on the role of
planners in delivering housing that meets
the needs of our communities and in
helping to create equitable, inclusive, and
sustainable solutions for all. The WTPD is
celebrated globally since its initiation in
1949 by the late Professor Carlos Maria
Della Paolera of the University of Buenos
Aires to promote public and professional
interest in urban planning both locally and
internationally. Since 2006, on the occasion
of WTPD, RUPSON as a co-organizer, has
been awarding the "Best Thesis Award"
to the student who achieves the highest
score in their dissertation (thesis) during
a Master's program in Urban Planning,
Urban Design, or related disciplines.

World Cities Day and World Town
Planning Day 2024

On 25" November 2024, the Ministry of
Urban Development (MOUD) celebrated
World Cities Day and World Town Planning
Day. The program was held in the presence
of Padma Kumar Mainalee (Joint
Secretary, MoUD) as the chairperson. As
the chief guest, Honorable Deputy Prime
Minister / Minister of Urban Development,
Mr. Prakash Man Singh was invited.
The guests were Ramesh Prasad Singh
(National Planning Commission), Mani
Ram Gelal (Secretary, MoUD), Machakaji
Maharjan (Director General DUDBC),



Bhim Prasad Dhungana (MuAN), Laxmi

Devi Pandey (NARMIN), Upendra
Karki (Mayor Kageshwari Manohara
Municipality), Hari Prasad Mandal

(Mayor Matihani Municipality), Pragya
Pradhan (UN Habitat Program Manager
J

for Nepal), Kishore Jha (Chairperson
RUPSON) and many Joint Secretaries of
MoUD. The master of ceremonies was
Planner Ramita Shrestha from DUDBC
and Planner Nhasala Tuladhar from
RUPSON.
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The event highlighted several issues
in urban areas, challenges during the
implementation of development plans, the
impact of climate change and discussed
the intervention of local government and
involvement of youth in those sectors.
During the event, Mr. Rabindra Bohora
(Deputy Director General, DUDBC)
highlighted the challenges during the
implementation of physical development
plans due to uncertainty in budgeting and
political interest. Urban Planner Gita GC
presented a speech on the topic ‘Youth-
Inspired Local Plans and Efforts: Climate-
Friendly Sustainable Housing and Urban
Development’. Issues relating to urban
population, such as limited infrastructure,
insufficient resources, housing shortage,
inadequate access to health and sanitation,

higher risk of climate-related disaster, and
high levels of unemployment and the role
of youth in decision making is discussed
for an inclusive and resilient city. Similarly,
to overcome events relating to the global
greenhouse gas (GHG) emissions produced
by building, transport, land use, waste,
power, fuel, industry and agriculture
causinglong- term and short- term extreme
weather events, climate induced disasters,
shortage of natural resources, loss of
biodiversity etc. and make cities resilient,
the implementation of risk-sensitive
land use planning was emphasized. The
promotion of renewable energy, integrated
urban planning and a good investment
is necessary for the initiation of a green
city, smart city development, sustainable
transportation, waste management and
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recycling, affordable housing, energy-
efficient building regulation, water
resource  management, community
engagement, promotion of renewable

energy and integrated urban planning.
Likewise, local actions such as access to
insurance for agriculture and livestock,
solid waste management, bioengineering,
land pooling efforts, and green building
codes in urban areas were focused on.
Likewise, Ms. Pragya Pradhan briefed
on the program that was presented at
the Nepal National Urban Forum under
the theme: ‘Localizing, financing towards
sustainable urbanization in Nepal. She
stated that the best practice for urban
planning should align the local and global
efforts for international recognition of
Nepal's progress, rather than recreating
or reinventing a new technique. However,
upscale and replicate can be done. In
terms of day-to-day climate-related crises,
responsive planning is not an option now;
itis a necessity. The indigenous knowledge
and comparative advantage based on
generated opportunities should be tapped.
The physical infrastructure development
should align with the economic
development. The digital transformation
in the new age, the governance should
be data-led, transparent, accountable
and efficient service deliverables were
discussed during the event. Lastly, it is
necessary to empower youth and the
communities, create green jobs to actively
participate in development and retain
youth in the country. Mr. Kumar Dhamala
(Urban Planner) gave a presentation on
the topic ‘Spatial planning in Nepal: A case
of New Towns along mid-hill highway’. He
explained thatthe New Towns should grasp
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the economic growth in the area. Similarly,
the mayor of Matihani Municipality talked
about the challenges of local government,
expert manpower and budget difficulties.
The takeaway from his speech was that,
with an integrated approach with the local
government, good physical infrastructure
development is achievable. Mr. Mani
Ram Gelal talked about the policies and
acts related to urban development and
settlement that are in progress by the
MoUD. Likewise, Mr. Ramesh Prasad
Singh talked about the emerging context,
such as climate-friendly cities, integrated
urban plans, and inclusive and sustainable
cities and the support from the politicians
and youths for the quick implementation
of urban plans. Similarly, Mr. Kishore
Thapa (Former Secretary of MoUD)
talked about the planning process of the
new three-level government and their
intervention in the process. He encouraged
the planners to intervene in the process,
rather than following the political trend.
Mr. Jagdish Chandra Pokharel (Former
Vice President of the National Planning
Commission) suggested reprioritizing the
New Towns (NTs) based on their growth
and economic return. The NT should
be linked with the road network in all
directions. Agriculture cities, nodal points,
settlement development, link roads,
mining industries, potential industries,
tourism, etc., should be focused on those
towns. On the other hand, he talked about
a small envelope of the NTs, for which,
without good infrastructure investment,
it is difficult to show visible progress in a
town. He stated thatif the NTs have shown a
visible progress in the land pooling project,
the municipality would automatically have



identified the presence of NTs. Finally,
Mr. Padma Mainalee talked about the
valued engagement and opportunities
for the youth, including Urban planners,
Architects, and Engineers, to retain the
youth in the country. It is necessary to
recognize them, build their confidence,
engage them, make them visible, and
provide them with advocacy responsibility;
only then will they contribute to society.
Additionally, the new focus of the youth
is to convince the political power groups,
rather than complaining to them that they
don’t understand.

In the event, presentations of best thesis
from I0E and Khwopa Engineering College
for the year 2024 were given by Mr. Prabal
Dahal on the Topic: ‘Open Data for Urban
Planning in Nepal -Unveiling perspective
from planners an allied professionals in
Kathmandu Valley’ and Mr. Birat Dhar
Shakya gave presentation on topic:
‘Economic resilience of traditional urban
street of core area: a case of Jhochhen’).
RUPSON provided a certificate to all the
students completing their thesis in the year
2024 in order to felicitate and welcome
them to the professional world.

The program was well appreciated by the
Honourable Deputy Prime Minister/ Urban
Development, Mr. Prakash Man Singh. He
praised the youth, who are the ones with a
fresh and learning attitude. Hence, in every
planning project, youth should be provided
a platform. He asked the governance and
planning professional to focus on the
context of Nepal and its heritage, although
we can learn from the world's cities. In
this new age, a city should be seen as a
machine to create more economy activity
and achieve long-term goals.
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Conclusion

In conclusion, the celebration of World
Town Planning Day 2024 by RUPSON,
in collaboration with the Ministry
of Urban Development, successfully
brought together planners, policymakers,
academics, and students to emphasize the
critical role of urban planning in shaping
resilient, inclusive, and sustainable cities.

The event highlighted youth engagement,
climate-responsive planning, and the
importance of aligning educational,
institutional, and professional efforts.
By honouring academic excellence and
fostering dialogue on pressing urban
issues, the program reaffirmed RUPSON’s
commitment to strengthening the
planning profession and advancing urban
development in Nepal.
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Lost Potential of Cycling in the Plains of Nepal

DS

= Ar. Prabal Dahal

Urban Planner at UN-Habitat Nepal
prabal.dahal@unhabitat.org.np

Sharmila is 15. Every morning, she pedals
through the misty roads of Kailali to reach
her school. Her cycle is old, handed down
by her cousin Trishna, but it gives her
something precious—freedom. Trishna,
now 24, used to cycle everywhere too. But
these days, she walks or catches a rickshaw.

“I guess I'm too old for that now,” she says.
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“All my friends are riding scooty. Cycling-
just doesn’t feel like it suits me anymore.”

This story isn’t just about two girls. It's
about Nepal’'s crossroads—especially
in the Terai plains, where a silent shift
is underway. Motorbike, scooty, and car
companies have flooded our screens and
roads with glossy adverts—promising
speed, freedom, and luxury. But we need
to wake up to the reality: more motorized
vehicles lead to more people stuck in
endless traffic, breathing in dust and
fumes. And we’ve seen what has happened
in cities like Kathmandu—chaotic traffic,
broken sidewalks, failed cycling efforts
(Khanal, 2021). Do we want this in other
emerging urban areas of Nepal?

Figure 1: People Cycling in the roads of Kailali (Author, 2024)

The Terai is flat, its cities mostly linear,
stretching along major highways—perfect
terrainforcycling. Unfortunately,inefficient

land use planning and an obsession with
motorized vehicles are pushing bicycles
off the road. The highway’s Right of Way
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(ROW)—often misused or left idle—could
be reclaimed.

Cycling isn't merely about mobility.
It's about health. It's about access. It’s
about dignity. It's about climate-smart
development. Cycling provides an effective
and low-tech solution for deteriorating
air quality, rising emissions, and urban
sprawl (Brand, Dekker, & Behrendt, 2022;
Calthorpe, 2022). Not only does it reduce
dependence on fossil fuels, but it also
promotes active living—something critical
in a region where non-communicable
diseases are on the rise (Younkin, et al,,
2021; World Health Organization, 2022).

There are already glimpses of what's
possible. In Sauraha, Chitwan—a town
best known as a gateway to Chitwan
National Park—a newly introduced
cycle lane has started to draw attention
(Nepal, 2025). Thoughtfully designed,
the lane complements the town’s eco-
friendly image and walkable atmosphere.
Netizens have been praising it, and early
signs suggest growing public interest. It’s
a small but bold step in reimagining what
streets can look like in the plains of Nepal.

Still, it remains to be seen how effective
the lane will be in changing daily transport
habits of the people. Will it go beyond
aesthetics and recreation to become part of
everyday mobility? Will it be maintained,
integrated into larger networks, and
protected from encroachment? These
are open questions—but Sauraha offers
a glimpse of what's possible when
towns embrace cycling as more than
just a pastime. With the right policy
backing and local engagement, this quiet
experiment could become a model—not
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just for touristic towns, but for the broader
Terai region that so desperately needs
alternatives to unchecked motorization.

3
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Figure 2: Cycle Lane in Sauraha Chitwan
(Suraj Kansakar/RONB, 2025)

Yet, we need more than a few isolated
efforts. Across Nepal, cycling is still seen
by many as a symbol of poverty—a phase
one outgrows when they can afford a bike,
scooter, or car. There is a need for a shift
in perception. Promoting cycling should
not be about nostalgia; it must be about a
greener, healthier future. Cities in countries
like the Netherlands and Denmark have
long understood that cycling is not anti-
modern—it is a hallmark of intelligent
urban design. Closer to home, cities in
India have introduced non-motorized
transport policies under the Smart Cities
Mission, experimenting with cycle-sharing
systems and car-free zones.

Nepal has policy intentions in place—its



National Urban Development Strategy
(Ministry of Urban Development, 2017),
Fifteenth and Sixteenth National Plans, and
Sustainable Development Goals all hint at
sustainable and inclusive mobility. Even
the Nepal Road Standards (Department
of Roads, 2016) include provisions for
non-motorized transport, recommending
separate cycle lanes on major roads. But
these recommendations rarely materialize
in actual road construction. Cycle lanes
are often the first to be compromised, or
unimplemented. Without enforcement,
capacity building, and political will, these
standards remain technical documents
rather than transformative tools.

What if cycling became the norm for all?
What if we marketed cycling cities the way
we market motorbikes and cars? What if
car-free days became common—especially
during haatbazaars, when streets are filled
with local life and economic energy?

It is high time we start to imagine wide,
dedicated cycling lanes in our southern
cities connecting schools, haatbazaars,
offices, and bus parks. Local governments
should be capacitated to issue mobility
plans that prioritize pedestrians and
cyclists first—not as an afterthought, but
as a central feature of planning.

We should start celebrating cities that
put people before cars—where cycling
is an expression of pride, sustainability,
and modernity. The Terai offers a rare
opportunity—a region still in the early
stages of urban growth, with geography
that naturally supports cycling. But if we
delay, we'll follow the same mistakes as
cities in Kathmandu valley: traffic-choked
streets, rising pollution, disappearing

public space (Marasini, 2024).

[tis not wise to wait for congestion to teach
us a lesson.

Let’s protect and promote cycling in the
plains of Nepal—not as a relic of the past,
but as a roadmap to a cleaner, healthier,
more equitable future.
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Leveraging Photogrammetry for Heritage
Settlement Management in Nepal: A Strategic
Tool for Government Agencies

& Ar. Salena Sangachhe

ASF Nepal
salena.sangachhe@asfnepal.org

BACKGROUND

Nepal, a country rich in cultural diversity
and architectural heritage, is home to
numerous traditional settlements that
reflect centuries of indigenous knowledge,
craftsmanship, and socio-religious
significance. From the medieval Newar
towns like Bhaktapur, Patan, Kathmandu,
Panauti — to remote Himalayan villages
with unique vernacular architecture,
Nepal's heritage settlements form a vital
part of its national identity and cultural
continuity. However, these historic
environments are increasingly vulnerable
to natural disasters, urbanization
pressures, and climate change demanding
urgent and systematic documentation and
protection of these heritage assets.

For government agencies tasked with
urban development, heritage preservation,
and disaster resilience, photogrammetry
offersamodern, cost-effective, and scalable
solution for managing and safeguarding
Nepal’s cultural settlements.

Photogrammetry is the process of using
photographs—taken from the ground or
air—to generate accurate 2D maps and
3D models of physical environments.
When applied to heritage settlements,
it enables detailed digital recording of
both individual structures and entire
neighborhoods. By capturing accurate
spatial data, government agencies can
maintain historical authenticity while
implementing conservation strategies.

There are two primary approaches:

e Terrestrial Photogrammetry: Captures
details from ground level—ideal for
architectural documentation.

e Aerial Photogrammetry (via drones):
Surveys broader areas quickly—ideal
for settlement planning and damage
assessment.

Why Government Agencies Should

Invest in Photo

1. High-Accuracy Documentation for
Preservation

Photogrammetry enables the government
to create precise digital archives of heritage
sites—capturing fine architectural
features and overall settlement patterns.
These archives serve as official records for
restoration, research, and monitoring.

2. Rapid Assessment and Post-Disaster
Recovery

Nepal’s vulnerability to earthquakes,
floods, and landslides makes rapid and

Tt 2, HESH 32, GWE WL ¢ B



reliable post-disasterassessmentessential.
Photogrammetric data captured before
disasters can guide accurate restoration.
After the 2015 Gorkha earthquake, such
tools proved vital in areas where no
traditional documentation existed.

3. Support for Integrated Urban Planning

Government-led urban expansion often
conflicts with the preservation of heritage
zones. Photogrammetry allows planners
to map traditional settlement layouts,
identify encroachments, and plan new
development that respects heritage assets,
enhancing compliance with national
building codes and heritage protection
laws.

4. Enhanced Transparency and Community
Engagement

Digital 3D models and virtual tours
generated through photogrammetry can
be used in public hearings and stakeholder
consultations, increasing transparency
and encouraging local participation in
heritage conservation.

5. Capacity Building and Inter-Agency
Collaboration

Government departments (Department
of Archaeology, Department of Urban
Development and Building Construction,
Municipalities) can use photogrammetry
to harmonize efforts in documentation,
monitoring, and project implementation.

Strategic Applications for Government
Use

= Policy Development: Create national
guidelines on digital documentation of
heritage using photogrammetry.

= Heritage Impact Assessments: Use
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photogrammetry to evaluate potential
impacts of infrastructure or tourism
projects on heritage settlements.

= Inventory and Monitoring: Maintain
up-to-date digital inventories of
protected settlements for long-term
monitoring and compliance tracking.

=  Training Programs: Collaborate with
academicinstitutions and international
partners to train  government
engineers, architects, and surveyors in
photogrammetric techniques.

PHOTOGRAMMETRY IN NEPAL

ASF Nepal has already conducted couple of
pilot projects and academic collaborations
which demonstrates the value of
photogrammetry in Nepal:

= Indreshwor Mahadev Temple, Panauti:
This was conducted independently
by ASF Nepal as a pilot for further
collaboration  with the Panauti
Municipality for the support in
the preservation and sustainable
management of this historically
significant heritage settlement. A high-
resolution photogrammetric survey
was carried out using drone-based and
terrestrial imagery. Then with the help
of photogrammetry software, a detailed
3D model of the temple structure and
the built environment was generated.
In addition to the the generation of
accurate three-dimensional data or
precise drawings, the end-product
of a photogrammetric survey is the
production of an ortho photograph.
This data can be formatted for use in
most commonly used CAD systems,
thereby offering the advantage of total
flexibility.



3D Solid view of Indreshwor temple

3D view of roof of Indreshwor temple

3D rendered view of Indreshwor temple
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Challenges and Recommendations

While promising, implementation at scale requires addressing key barriers:

Challenge Recommendation

Lack of in-house
technical skills

Develop national training and certification programs for
government staff

Data storage and
management issues

Establish a central digital archive for photogrammetric
data under Department of Archaeology

Limited inter-agency
coordination

Create an inter-ministerial task force for heritage
documentation and planning

Equipment and software | Allocate dedicated budgets and seek international

costs cooperation

conclusion

Photogrammetry is not just a technical = Next Steps for Government
tool—it is a strategic asset for Nepal’'s Consideration

government  agencies. By adopting 1. Integrate  photogrammetry  into
phOto_grammetry | across heritage, national  heritage  documentation
planning, and disaster management policies.

functions, Nepal can ensure more resilient,
informed, and sustainable development. It
is essential that government institutions

2. Pilot joint projects with municipalities
to demonstrate impact.

prioritize this technology as part of their
core operational framework to protect and

Seek international technical support
and funding for scaling efforts.

manage the country’s invaluable cultural 4. Promote inter-departmental data
settlements. sharing for unified planning.
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BIM in Nepalese Construction: Current Practices,
Challenges, and Strategic Prospects for Project
Management

& Er. Brajendra Kumar Deo
Managing Director,
Global Engineering Solutions Pvt. Ltd.,

Abstract

The construction industry of Nepal can
achieve modernization through Building
Information Modeling (BIM) because
it enhances project efficiency and
communication and quality standards.
The research investigates BIM adoption
in Nepal which shows minimal use of the
technology mainly for design visualization
and quantity estimation. The industry
faces multiple barriers to BIM adoption
including government policy absence
and training shortages and software
expenses and change resistance. Survey
results from 35 industry professionals
indicate broad support for national BIM
standards and academic curriculum
integration and strategic incentives. The
study demonstrates that Nepal needs a
coordinated government-led strategy
to boost BIM adoption for sustainable
construction sector development.
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1. Introduction

The global construction industry has
experienced a fundamental transformation
during the past decades because of
innovative technological implementations
which boost productivity and efficiency
and enhance transparency. Building
Information Modeling (BIM) represents
a revolutionary methodology which
uses digital tools to improve the design
and construction and management of
infrastructure projects. BIM functions
as a collaborative platform which unites
architects with engineers and contractors
and clients through a shared digital
environment to enhance coordination and
reduce errors from project start to finish.

The construction sector in Nepal drives
national economic development through
its 5.85% GDP contribution during the
fiscal year 2023/24. The sector maintains
its economic significance yet struggles
with persistent problems that include
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delayed project completion and rising
expenses together with substandard work
and minimal digital transformation. BIM
implementation in Nepalese construction
practices exists at a basic level and mostly
operates as a trial system. This paper
examines BIM adoption in Nepal while
identifying obstacles to its implementation
and presents strategic opportunities for
BIM to enhance project management
effectiveness. The quantitative survey data
was collected from relevant respondents
using Google Forms and analyzed using
SPSS and Excel.

2. Current Practices of BIM in Nepalese
Construction

BIM in Nepal is still at a nascent stage, with
limited application confined primarily
to visualization in architectural design.
The global construction community
is increasingly adopting BIM for
comprehensive project management, but
Nepal’s construction industry has yet to
fully embrace the potential of this digital
methodology. Several leading architectural
and engineering firms in urban areas,
particularly Kathmandu, have started to
use BIM tools in the early design phases.
However, the adoption in construction
execution, facility management, and public
infrastructure projects remains sparse.

Are you aware of Building Information

Modeling (BIMD)?
. 35
35
EBS
025
%:
5
o ~
-%3,
N5 5
Yes No

Figure 2.1: Awareness about BIM
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In which BIM activities have you been involved?
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Figure 2.2: Project phase to apply BIM

The survey results show that Nepalese
construction professionals demonstrate
solid BIM awareness yet their practical
implementation remains inconsistent.
Everyparticipantdemonstratedknowledge
of BIM and most had encountered the
technology through academic studies
or seminar participation. The practical
application of BIM exists mainly for three
specific activities including 3D modeling
and quantity take-offs and cost estimation.
The advanced applications of BIM
including 4D scheduling and 5D budget
control and 6D facility management
remain underutilized in most projects.

At which project phase do you mostly apply

BIM?
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Figure 2.3: BIM Activities

The professionals apply BIM primarily
during construction activities and cost
estimation phases instead of project
planning and scheduling phases. The
current reactive approach to BIM usage



prevents the tool from reaching its full
potential for enhancing project results.
BIM  implementation occurs more
frequently in private sector projects than
in public infrastructure development
because the government lacks mandatory
requirements.

3. Challenges in BIM
Implementation

Building Information Modeling (BIM)
adoption in Nepal encounters various
obstacles which prevent its universal
adoption. The implementation of BIM
faces multiple barriers which include

institutional obstacles alongside technical
problems and educational and financial
limitations. A survey of 35 construction
professionals was conducted to identify
the primary obstacles that prevent
BIM implementation. The survey asked
participants to choose up to three major
difficulties they faced when implementing
or trying to implement BIM in their
projects. The survey results show multiple
overlapping issues because numerous
participants picked multiple problems.
The following table presents the response
distribution which demonstrates the
diverse challenges that Nepal faces during
BIM implementation.

Table 3.1: Challenges in BIM Implementation

Sn. Challenge Number of Respondents
1. | Lack of government policy and institutional support 28
2. | Insufficient training and practical BIM skills 24
3. | Shortage of skilled professionals 22
4. | Resistance to change from traditional practices 15
5. | High cost of software and infrastructure 16
3.1 Lack of Government Policy and 3.2 Insufficient Training and Awareness

Institutional Support

The main challenge stems from the
absence of national policies or mandates
that force BIM adoption in public projects.
The lack of governmental incentives or
enforcement mechanisms to standardize
BIM implementation distinguishes Nepal
from countries like the UK, Singapore and
the USA which have regulatory frameworks
that drive BIM adoption. The absence of
compelling reasons prevents organizations
from moving from traditional methods to
BIM-based workflows.

BIM awareness exists among younger
professionals and recent graduates
but there is a significant gap between
awareness and practical BIM application
skills. Professionals tend to overstate
their BIM software proficiency because
of their aspirational views but they lack
actual experience working with BIM tools.
Educational institutions have not fully
incorporated BIM into their curricula
and ongoing professional development
opportunities are scarce.
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3.3 Shortage of Skilled Professionals

BIM implementation demands teams of
experts who master software applications
including  Revit, = Navisworks  and
ArchiCAD. Nepal faces a critical shortage
of professionals who possess these skills.
The majority of firms depend on a limited
number of trained personnel which results
in project quality inconsistencies and
overburdening of their staff. The brain
drain of skilled professionals moving to
international markets worsens the existing
shortage of qualified professionals.

3.4 Resistance to Change

Construction firms managed by older
professionals or operating in traditional
frameworks show resistance toward
adopting new technologies. The cultural
resistance to change develops from

established methods preference and fear of
increased costs and limited understanding
of BIM's future benefits.

3.5 High Cost of Software and Infrastructure

The high costs of BIM software licenses
together with necessary hardware
systems create an entry barrier for small-
and medium-sized enterprises (SMEs).
The entry barrier for firms with restricted
financial capabilities remains a challenge
although it stands as a less critical issue
than policy and training gaps.

4. Perceived Benefits and Stakeholder

Perspectives
The Nepalese construction industry
stakeholders  recognize the major

advantages of BIM despite facing these
challenges.

Table 4.1: Survey Responses on Perceived Benefits and Adoption Willingness of BIM

. . Number of
Question Response Options Respondents
: Improved project communication 27
1. What benefits have you . ; .
Reduction in design conflicts 25
observed or expect from . :
. . . |Improved construction quality 23
using BIM in construction ;
. Better time management 22
projects? (Select all that o
apply) Accurate cost estimation 18
Easier project coordination 20
2. How important do|Extremely important 21
you believe BIM is for|Very important 9
the future success of|Moderately important 4
construction projects in|Slightly important 1
Nepal? Not important 0
3. How willing are you|Very willing 24
(or your organization)|Somewhat willing 8
to adopt BIM if proper|Neutral 2
support is provided? Not willing 1
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The survey results show that professionals
believe BIM delivers improved project
reduced design
conflicts and better construction quality
and improved time management. The
survey participants ranked BIM as crucial
for future construction project success in
Nepal as one of the top-rated perceptions.
The positive views about BIM benefits
create a paradox because professionals
advantages yet BIM
adoption remains restricted. The gap
between perception and reality indicates
thatthe problem stems from organizational
systems rather than negative attitudes.
Professionals show willingness to adopt
BIM yet they need appropriate support
through policy backing and financial
incentives and training programs to
effectively implement the technology.

communication and

understand its

5. Strategic Prospects for BIM Adoption in

Nepal

A successful BIM implementation
in Nepalese construction needs a
complete strategic plan with proper
coordination. The industry needs to
prioritize multiple strategic measures to
speed up BIM integration and enhance
project management results. A survey
of 35 construction professionals was
conducted to determine which strategies
they consider most important for effective
BIM adoption in Nepal. The survey asked
participants to identify the most important
initiatives for BIM implementation while
also gathering their about
government leadership and financial
incentives. The survey results show which
elements stakeholders believe are vital
for developing a lasting BIM system in the
country.

opinions

Table 5.1: Survey Responses on Strategic Prospects for BIM Adoption in Nepal

. : Number  of

Question Response Options Respondents

Formulating national BIM policy and
28

standards
Mandating BIM wuse in public 26
infrastructure projects

L Which strategic | [ntegrating BIM into academic curriculum | 22

measures do you believe
are most important for

Capacity building through training
and certification

24

successful BIM adoption in

Nepal? (Select up to 3)
subsidies

Providing financial incentives and

19

Fostering industry-academia partnerships | 17

Raising awareness through campaigns
and events

21
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. : Number  of
Question Response Options Respondents
2. How strongly do you Strongly agree 23
agree that a government- | Agree
led top-down approach is | Neutral 3
essential for BIM adoption | pjsagree
i ?
in Nepal Strongly disagree 0
3. How effective do you Mervciceve : 20
think financial incentives | Somewhat effective 11
and subsidies would be in | Neutral
encouraging BIM adoption | Nt effective 0

?
among SMEs? Not sure 0
5.1 Formulating National BIM Policy and 5.3 Integrating BIM into Academic

Standards

A top-down approach led by the
government is critical. A National BIM
Policy similar to those of advanced BIM
adopting countries should be established
to create a regulatory framework that
sets minimum BIM standards for public
projects. The policy should contain a
phase by phase implementation plan,
interoperability guidelines and model
sharing protocols.

5.2 Mandating BIM in Public Infrastructure
Projects

The government should be the first to
use BIM for its big public infrastructure
projects. This will both inspire private
entities and allow the public sector to
develop expertise and knowledge in
BIM. Additional pilot projects that prove
the effectiveness of BIM can also help to
support its adoption on a wider scale.
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Curriculum

The core of the courses offered in
engineering, architecture and construction
management programs in universities and
technical institutes should be BIM. This can
be achieved through software company
partnerships and international university
collaborations for the creation of localized
BIM modules which can be used in Nepal'’s
construction sector.

5.4 Capacity Building through Training and
Certification

Public sector agencies together with
professional and private
companies together to

associations
work
organize BIM training and -certification
programs. Professional practitioners can
improve their skills through workshops

must

and seminars and online courses which
will create a continuous supply of BIM
competent workers.



5.5 Providing Financial Incentives and

Subsidies

The government can reduce barriers
for SMEs through the provision of tax
incentives and low interestloans and direct
subsidies for BIM software acquisition and
training expenses. This will enable more
firms to spend on digital tools and push
past their initial doubts.

5.6 Fostering Industry-Academia

Partnerships

The partnership between academia and
industry will help in BIM research, pilot
projects, and knowledge sharing. Such
partnerships will enable the development
of BIM standards, tools, and best practices
which are appropriate for the Nepalese
market.

5.7 Raising Awareness through Campaigns
and Events

BIM awareness should be promoted
throughout the country by focusing on
industry participants, policymakers and
clients to make BIM more understandable
and its benefits more tangible. BIM
conferences, expos and competitions

should be organized to create both public

and industry enthusiasm.
6. Conclusion

BIM presents Nepal's construction
industry with an opportunity to transform
its current operational inefficiencies by
adopting best practices.
BIM adoption remains restricted in Nepal
because of barriers and
technical challenges and educational
gaps and financial constraints despite
growing awareness and positive attitudes.
A complete national strategy must be
developed to bridge the gap between
BIM adoption by implementing policy
requirements and educational changes
and financial assistance programs and
specialized training initiatives.

international

institutional

Nepal needs to take immediate action to
establish a digitally enabled construction
sector through well-coordinated strategic
decisions. BIM adoption at scale will
improve project management practices
while developing better infrastructure
and strengthening economic stability and
sustainable development for upcoming
years.
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Apartment Buildings in Nepal: The Challenges
and The Way Forward

& Ar. Diksha Panta
Engineer, DUDBC
Apartment Regulation and Dispute
Management Section

Introduction

Nepal has been experiencing accelerated
urbanization, with urban population
growth averaging 3.2 % annually
between 2001 and 2011(Timsina, 2020).
Usually driven by intense migration to
urban cities for economic opportunities,
education or improved living standards,
this has culminated into increasing
housing shortage, rising land prices, and
haphazard urban expansion. In response,
the universally adopted means of vertical
expansion, particularly apartment
building, has been regarded as a potential
solution, in early 1997. However, adoption
in Nepal remains limited till to this day,
almost about 28 years after the enactment
of Ownership of Joint Housing Act, 2054 in
terms of both cultural and structural lens.

Historical Context: Global Emergence
of Apartment Living

The concept of shared residential
structures is not a modern concept as
it was seen in the ancient world, with
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Roman insulae and Ottoman communal
buildings as early examples (Brownell &
Mumford, 1938). However, the modern
legal framework for individually owned
units within a collective building
commonly known as "condominiums"
or "apartments” took shape in the mid-
20th century. The National Housing Act of
1961 enabled condominium mortgages,
triggering widespread adoption in the USA
(Staff of the National Housing Trust, 2014).
Similarly, Canada and Australia introduced
the "strata title" in the 1960s, legalizing
individual ownership in apartment blocks
(Williamson et al., 2010). The Housing
& Development Board (HDB), launched
in 1960, led a government-supported
transition to high-rise living in Singapore,
achieving 78% public housing by 2020
(HDB, 2022).

These transitions were shaped by legal
reforms, urban land constraints, and
public housing strategies. Tashi Rijal
Industries was one of the first private
developers in Nepal. Although business
was already commenced since the 1980s,
the apartments were difficult to sell
in absence of proper legislation. Since
the formulation and enforcement of
(Apartment) Ownership of Joint Housing
Act, 2054, there has been a gradual
increase of companies entering the market.
Kathmandu Residency was amongst one of
the initially launched apartment housing
projects, in 2000 AD, executed by the Ansal
Chaudhary Company in Lalitpur, Nepal.
(Housing & Profile, 2011).



Legal Framework in Nepal: Why Promote Apartment Housing?
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Figure no. 1: Number of households by type of ownership of housing
unit of Metropolitan Cities of Nepal, NPHC 2021

Even though the nationwide annual
population growth rate has faced some
decline settling at a meager 0.92%
compared to 2.3% of 2001 and 1.35%
2011, the urban population growth has
adjusted to 2.5% from previous rate of 3.6
% of 2001 and 3. 4% of 2011. With respect
to population growth in the most populated
region of the country, Kathmandu
Metropolitan itself is on decline of 1.23%,
however the district has annual growth
rate of 1.58%, meanwhile Lalitpur has
2.62% and Bhaktapur has 3.36%. Amongst
the six metropolitan cities of Nepal,
Bharatpur has the highest growth rate of
9.59% followed by Pokhara with 6.83%

and Birgunj with 6.77%, with metropolitan
areas and their immediate vicinities of
Nepal having an average growth rate of
3.18%. The sub-metropolitan areas have
even higher annual growth rate with an
average of 8.28% with Tulsipur having the
highest rate of 13.17% and Butwal with
4.87% (Central Bureau of Statistics ,CBS,
2021). Comparing this population growth
trend to patterns of ownership of housing
units in those particular cities, Kathmandu
has more household living in rent while
Lalitpur, Pokhara and Butwal are on close
call to have household living in owned
majority.
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Figure no. 2: Number of households by type of ownership of housing
unit of Sub-Metropolitan Cities of Nepal, NPHC 2021
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This consistent growth in urban areas
contributes to ever-present demand for
housing however the increasingland prices
still imposes a challenge for the housing
need to be met in an affordable manner.
Nepal formalized apartment ownership
through the Ownership of Joint Housing
Act, 2054 (1997) and Joint Ownership
of Housing Regulation, 2060 (2003). As
expressed through the preamble of the act
it was envisioned to provide ownership
of housing in a systematic, affordable and
efficient manner to residents of urban
areas as they are exposed to vulnerability
of not accessing housing due to increase
in land prices catalyzed by excessive
population growth.

registration, resale, and maintenance
governance. As per the current Joint
Housing Building Construction Approval
and Monitoring Procedure, 2070
general procedure for commencing the
construction project consists of obtaining
multiple  permits/approvals  through
three major stages; Construction Permit,
Planning Permit, and Drawings Approvals.

The authorized authorities, Office of
Federal Urban Development and Building
Construction, FUDBC and Project Office
of Urban Development and Building
Construction, PUDBC (Previously
Divisional Offices of DUDBC), receives
application for Apartment Buildings then

Planning Permit Stage

Construction Permit Stage

L L

4 Kathmandu [diZ1]v):1ed
Valley Kathmandu

. * Authorized
Rest of Nepal FUDBC/PUDBC

Construction s
Permit and

The developer
roduc roject

planning permit

Planning permit from

KVDA for Kathmandu

Valley/TDC for out of
Valley Area

KVDA/TDC studies the
proposal and provides
Planning Permit

EIA/IEE
study

Environment
Section

o o

"3 MoUD

'4

Clearance for the
safe flying zone

Groundwater
use approval

h P ————

Local Level Approval Stage

Figure no. 3: Legal Process for Construction of Apartment
Buildings

The Act enforces legalization of individual
ownership of units, along with collective
ownership of common spaces. However,
due to lack of any amendments in the
existing act since its enactment, legal
ambiguities persist in practice regarding
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Completion Issue of Property
certificate from Certificate from
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municipality/RM Revenue Office

e

Completion
certificate from
DUDBC

reviews necessary documents, drawings
for compliance with National Building
Code, Federal Bylaws, Ownership of
Joint Housing Act, 2054 and forwards
it to Kathmandu Valley Development
Authority(KVDA) for projects inside the



Kathmandu valley or respective Town
Development Committee(TDC) otherwise
forapproval of Planning Permit. The KVDA/
TDC assesses the completion of its criteria
in context of documents, and bylaws. They
will provide the planning permit if all the
criteria are fulfilled however they will
return the drawings and documents back
to the authorized authority of DUDBC
in case of any correction required for
bylaws compliance. Generally, the projects
requiring IEE/EIA it would be forwarded
to Ministry of Urban development
(MoUD) through Environment Section,
DUDBC and upon grant of IEE approval
and the files would be sent back to the
authorized authority. The authorized
authority of DUDBC sends the file to CAAN
for height clearance for fly safe zone and
consecutively to agency that approves
boring or provision of water resources for
thatarea. Ifany other permits/approval are
required, those are sought out accordingly.
After all the relevant approval/permits/
bylaws are obtained by the project it is
provided with construction permit with
necessary terms and conditions.

The project can finally be taken to
municipality for the municipal building
permit/drawing approvals. The developer
themselves are liable for maintaining the
quality of construction of the apartment
building and are to submit all the
documents required for Quality Assurance
as detailed in the Joint Housing Building
Construction Approval and Monitoring
Procedures, 2070 monthly within the first
week of the respective month. After the
developer has finished the project, they
can submit an application to receive the
Completion certificate from the authorized

authority and the authority will provide
a completion certificate after necessary
inspection for construction compliance.
The apartment building can be routinely
monitored by the authorized authority
after completion through a third party
for lawful operation, maintenance, and
compliance of building code and bylaws
through its operation.

Nepal Urban Development Strategy, 2017
has also put forth in its 40th and 45th
strategy under housing to encourage
private sector to provide housing to
economically weaker strata as well as
encourage and facilitate production of
the serviced land through public-private/
community partnership since lack of
affordable, adequate and safe housing
in urban areas was identified as a major
issue for housing (MoUD, 2017). One of
the important tools to provide affordable,
owned and rentable housing can be fulfilled
through promotion of development of
affordable apartment units.

Trends in Apartment Construction in
Nepal

The Ownership of Joint Housing Act (also
known as Apartment Act) was formulated
in 2054 BS and was finally enacted in
2060 BS. Accordingly, Ownership of Joint
Housing Regulation was formulated and
also enacted in 2060 BS. The formulation
and activation of the Ownership of
Joint Housing Act opened door for the
developers to start construction of serviced
apartments and transfer ownership of
apartment flats/units to the buyers.
Presently, apartments are available in
Kathmandu and major cities of the country.
As per the record of KVDA, there are 114

Tt 2, FSH 32, GWE WL ¢ KR



apartments thathave received the planning
permits in Kathmandu Valley among which
72 apartments are in Kathmandu District,

30
25
20
15
10
5
0.I|i ilhi
W & L

m Approved for Construction Permits

like developers failing to complete their
project, fraudulent activities, devastating
earthquake of 2072 BS etc.

m Completed Cancelled

Figure no. 4: Construction Permits for Apartment Building Granted
by DUDBC in Kathmandu, Bhaktapur and Lalitpur District through
the Years (BS)

32 apartments in Lalitpur District, and 1
apartment in Bhaktapur District.

The past two decades have seen a gradual
rise and fall in construction of apartment
projects, mostly concentrated in the
Kathmandu, Lalitpur, and Bhaktapur. Even
though the act was formulated at 2054 BS,
the act being enacted 8 years later at 2060
BS, the building permits for apartment
started to be granted by then division office
was from 2061 BS. Till date, 79 apartments
have received building and operation
permit in Kathmandu Valley. Between
2064-2068 BS, 57 apartment buildings
were approved for building permit. In
2070’s decade, 12 apartment buildings
were approved for building permit. This
decrease in apartment building projects
was observed due to several factors
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Even though the Act was envisioned to
provide affordable and accessible housing
to most of the urban dwellers, most of
the residents are disproportionately
distributed in upper middle or middle
class(Shrestha, 2019). However, these
projects remain supply-limited, and
demand is heavily skewed towards
luxury housing. According to current
status of apartment buildings permitted
for construction by DUDBC that are
constructed or under construction, 2 fall
in low-rise building category, 14 in midrise
and 55 in high rise category . As per
the second amendment of fundamental
bylaws for settlement development, urban
planning and building construction, 2072,
a FAR of 4 for apartment buildings inside
the Kathmandu valley, 3.5 for Hilly region



and 3 for Terai with minimum plot size
required to be at least 2 ropani ( 1017.47
sq. m.) were provisioned. The FAR isn't
different for apartment buildings located
at the downtown or periphery of the city.
According to the status given above, most
tend to be constructed as high-rise. Among
79 projects receiving building permit,
only 33 of them have been observed to be
completed till 2024.

Nepal has a significantly low strata title
ratio per million people compared to
other countries in the world, and its 5,000
strata titles are houses, which do not meet
the true definition of strata titles. These
residences remain part of the country's
cadastral register, which includes assets
(such as buildings) on the property
(Williamson et al., 2010).

The Challenges to Adoption

Developers’ Perspective: The
apartment act has not been updated since
1997 and still lacks clarity on handover
responsibilities and post-sale legal liability.
Since most projects require a minimum of
2 ropani land as well as other criteria for
open space, green area and mandatory
parking area developers have often voiced
being forced to go high-rise buildings,
which require more extensive design,
approval and construction creating a
barrier of entry for small scale developers
or single person. There is also difference in
taxation for a private home compared to an
apartment building on municipal taxes or
land transfer taxes. Apartment buildings
are subjected to taxes like commercial
buildings, despite both types of buildings
being wused for residential purpose.
Eventually this impartiality in taxation

current

adds up to cost for the developers with not
much incentive from the government to
promote affordability.

Public’s  Perspective: = The  average
household comprising of 4.37 members
as per Census, 2021 which was previously
4.88as per Census, 2011. Traditional joint
family which is the default family setup
with three generation living in a single
residential unit is common in Nepal
Residence is not simply a place of dwelling
for Nepalese families, the land is viewed
as a legacy asset, something to pass onto
the future generations either through the
means of ancestral inheritance or a new
property purchase. Most families invest
their lifelong savings into a home in various
stages increasing stories as the family gets
bigger. Most apartment units are seen
as a big investment commitment lacking
the flexibility compared to a privately
constructed home that offers on upsizing
on the same building without requiring
the family to vacate or transfer to different
location. Investment trends are hinting at
a preference for purchase of apartments
as investment properties rather than for
personal dwelling.

The information provided indicates
that most developers concentrate on
building high-rise apartment structures,
which demand more detailed design
and significant budget, particularly in
Kathmandu valley where the existing soil
conditions create additional challenges.
This greatly raises the building expenses
of the units that are available for buying.
So far, the availability of housing estates
and contemporary apartment complexes
primarily targets the upper middle
class, which often includes non-resident
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Nepalese residing overseas. In fact,
numerous developers specifically aim
at the latter group and arrange housing
expositions in America and Australia as
part of their marketing strategy to draw
in clients (Housing & Profile, 2011). Up
to now, there hasn't been any proof of
developers aiming at low-income group
clients. Many investors are opting to
specifically rent their apartments which is
contributing to the growth of the housing
sector (Rajbanshi, 2024). The earthquake
of 2072 BS and the housing scams has
further decreased trust of buyers on
security of their purchase. Few understand
or are keen on the concept of shared
ownership, association bylaws, or long-
term maintenance liabilities while the
confusion persists over land ownership,
resale rights, and land-to-building ratios
during registration (DUDBC, SAND Consult
Pvt. Ltd,, 2023).

Governmental Agencies’ Perspective:
The core concept of allowing strategy to
draw private sector funding for housing
succeededinbringinginhousingdevelopers
to build individual homes and apartments
for higher income groups, but it could not
manage to channelize private investment
towards lower market segments. Given
that developer-constructed housing in
Nepal is quite recent, there were multiple
issues concerning public interest and
the priorities of the developers. The
developers participated in talks regarding
the amendment of the apartment
ownership act and the upcoming drafting
of the Real Estate Act. They expressed
worries regarding the government’s effort
to temper the overheated property market
and are presently urging the government

¢R & Tl G gafed

to impose stricter regulations on urban
construction, create licenses for real estate
agencies, and build the outer ring road
in the Kathmandu Valley. Additionally, it
has generated more strain on the already
limited municipal infrastructure, such as
roads, water supply, and sewage systems
(Housing & Profile, 2011).

Global Best Practices and The Way
Forward for Nepal

Germany and Singapore enforce strict
housing ownership laws, clear property
demarcation, and require developer
accountability post-sale. India’s Model
Tenancy Act and Affordable Housing in
Partnership (AHP) schemesofferFloor Area
Ratio (FAR) bonuses and tax incentives to
developers building affordable apartments
(Rachman, 2020). Dubai, Malaysia and even
India require developers to deposit funds
in escrow accounts, protecting buyers
from incomplete projects. Real Estate
Regulation Authority (RERA) of India
prompts the developers to mandatorily
register their project in their website and
mandates to provide a link to their RERA's
website in any advertisement done after
approval. In France, 33% of its housing
units comprise of condominiums (11
million out of total 36.6 million housing
units) out of which 2/3 are in urban area
. Accordingly, 30% of total condominium
buildings in France are comprised of at
most 10 units and 70% are at most 30 units
(Le & Guaran, 2019). Similarly, in Australia
out of total 340,601 strata schemes, with
2,869,845 lots (housing units) where there
are on average 8.4 housing units per strata
schemes (Stratacare, 2022). This hints at
smaller number of total units, less than 10,



in apartment building being more common
for even developed countries.

As per these practices, Nepal also needs
to amend its apartment act to incorporate
these dimensions:

e Mandate registration and cross
checking of all sales with the Land
Revenue Office.

e Require developers to hand over
control to a registered Management
Society after 51% occupancy.

e Establish a dispute resolution board
within the Ministry or Department or
Local Level.

e Provide FAR/Parking/  coverage
relaxations for including low-income
units.

e Implement certain construction-

linked subsidies or tax breaks for mid-
rise housing in priority zones.

e Escrow-based disbursement.

e Developer registration, background
checks, routine monitoring.

e Synchronization with all the regulatory
agencies for emphasis on one door
policy.

¢ Incentivize low rise and smaller scale
projects.

Conclusion

The apartment housing model offers Nepal
ascalable solution to its urban land scarcity
and housing shortages. Yet the challenges
are multidimensional in terms of legal,
financial, cultural, and infrastructural
dimension. A successful shift requires a
coordinated approach in terms of robust

laws, incentivized developers, educated
consumers, and integrated urban
planning. Nepal can embrace vertically
planned growth to reduce continuous
unsustainable horizontal sprawl. With
political will, policy reform, and citizen
engagement, apartment housing can
become not only viable but vital to Nepal’s
urban future.
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Pre-identification of Probable Sick Project
During the Bid Document Evaluation Phase

£5 Ar.Priya Verma
Housing Section, DUDBC

Abstract

Delay in construction project is the well-
known issue in all the construction
projects either in national or in
international levels. In Nepal, major
construction projects are all delayed
twice, three times, or more than the
initial contract duration, either in the
road, building, irrigation sector, etc.
CIAA (Commission for the Investigation
of Abuse of Authority) had conducted a
detailed study on sick projects and had
concluded a total of 442 health building
projects as a sick project constructed by
DUDBC  (Department of  Urban
Development and Building
Construction), Nepal, from 2061 / 062 to
2075 / 076. Sick projects lead to
economic strain, material shortages
and price increases, social disruption
and public distrust, etc. We always
search for the solution of the problem
after the problem arises but never try to
figure it earlier before the
contracting phase. This paper is focused

out

on preparing a model to pre-identify the
probable sick projects during the bid
document evaluation phase. In due
concern the literature review has been
done from initially published articles,
journals, papers, books, news etc. The
Sick (listed by the CIAA) and non-sick
projects are carried out in health
buildings constructed by DUDBC from
2061/062 to date and a questionnaire
survey is carried out to validate the
model. The model reveals that two
predictors, i.e., the estimated contract
duration and percentage below the
initial estimated amount, play the
major role in making the project sick.

Keywords

Sick, Estimated amount, Contract duration,
Model, Validate

1. Introduction

1.1. Background

Delays are among the most prevalent
issues in building projects worldwide. It
simply refers to the extent to which the
project is finished later than anticipated;
it either exceeds the contract’s deadline or
the date that the parties have agreed upon
for project delivery. In the construction
business project management life cycle,
time is a vital resource. In the context of
building, a time delay is a postponement
of the project’s advancement. The success
of the project depends on it.
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This contributes to our failure to achieve
even if we did not manage our time well
[1]. Human error is therefore the most
common cause of project delays. When
the actual quantity of work accomplished
on the project takes longer than expected,
there is a delay. You may encounter a
variety of problems while working on a
construction project, some of which
include excessive price, lost production,
and financial loss. Delays in projects can
have a number of negative consequences.
The delay may result in the contract being
terminated [2].

[t is common for construction projects to
take longer than expected to be
completed. There are several reasons for
this, such as the designer’s changes or
mistakes, the status of the economy, the
resources available, and the work of
project participants. During the building
phase, when unforeseen factors (earth
conditions, environmental concerns and
limits, etc.) are continually present, the
majority of project delays usually occur.
Everyone benefits when projects are
completed on time because construction
delays increase the project’s overall cost

[3].
1.2. Problem statement

Since the fiscal year 2061-2062, the
Department of Urban Development and
Building Construction has been building
health facilities throughout the nation
under the direction of the Ministry of
Health and Population, in accordance with
the Government of Nepal (Council of
Ministers) decision dated 2061/09/22.
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1279 of the 2023 projects have been
finished over this time, and 744 of them
are currently operational. However, after
examining all the the
Commission for the Investigation of Abuse
of Authority (CIAA) declared 442 projects
to be sick[4] contact
agreements that were not finished on time

information,

.Numerous

were noted in sick projects, according to a
2075-076 report released by the
Commission for the Investigation of Abuse
of Authority. A total of 1848 contracts of
Rs. 118.01 billion has not been finished by
the deadline till 2075, according to an
analysis of sick contracts under several
ministries pertaining to
development. Due to public procurement

infrastructure

and contract management issues, the state
has received an advance payment of
roughly Rs 23.3 billion, and Rs 5.9 billion
in performance bail has been determined
to be atrisk [5].

Since the Office of the Prime Minister and
Council of Ministers published the
notification of the 13th amendment to the
Public Procurement Rules in the Gazette,
it is now possible for projects to request
an extension of the deadline from the
contractor. Projects can provide any
amount of time as long as they provide a

valid reason.

The change has made it possible for
contractors with different facilities to
extend the deadline for roughly 2,000
projects that have gotten sick because the
construction was not finished on time.
When applying 21 days in advance, there
is no need to retain any insurance,



performance guarantee, or advance-
related security for the allotted time in
order to extend the deadline. Growing
implementation = morbidity has a
detrimental impact on the organization’s
credibility in addition to influencing the
selection, acquisition, and execution of
new programs. Economic strain, material
shortages and price hikes, social unrest,
and public mistrust are all consequences
of sick enterprises. A country’s economy,
society, and public health are all suffering
greatly as a result of the rise in sick
projects.
1.3. Research Objectives
Main:
° To pre-identify the sick projects
before the
Secondary:

contract of project

° To study and analyze the projects
listed in sick projects.
° To

projects.

identify the causes of sick

2. Literature Review

Project completion at the specified time in
the contract is the main objective in
construction projects. Project delay leads
to the negative value of the contract
regardless of the causes of delay or the
party responsible of the delay [6]. Types
of delay are:

° Critical Delay The kind of delay has
an impact on when the project will
be completed. This kind of delay
occurs in the CPM scheduling during

the critical activity (critical path).

Delay This kind of
delay occurs in non-critical tasks in
CPM scheduling; therefore, it has no
bearing on the project’s completion

° Non-Critical

schedule, but it does have an impact

on how the activities are
progressing.

° Excusable Delay This kind of delay
results from an  unforeseen

circumstance in which neither the
contractor nor the subcontractor
has any control. Excusable delays
can be attributed to the following:
general labor strikes, fires, floods,
natural disasters,
weather, etc.

inclement

° Non-excusable Delay Non-excusable

Delay are those that are predictable
and within the contractor’s control.

° Concurrent Delay Concurrent delay
is when many delay events occur
simultaneously or at various

periods, yet their effects are felt

concurrently

Delays are a major problem for building
projects in underdeveloped countries, and
they negatively affect the projects. A
comprehensive list
methods for cutting down on construction
delays was developed after a review of the
literature and discussions with seasoned
construction experts. Out of the 100
replies to the field survey, 50 were
consultants and 50 were contractors. The
Relative Importance Index (RII) was then
calculated and ranked in order to provide

of recommended
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workable methods for cutting down on
construction project delays [7]. In order to
ascertain the relative importance of
various elements from the perspective of
consultants and contractors, the Relative

Importance Index (RII) was calculated as

W= Weight assigned to ith. response; Wi =
3,21 and 0 for i = 1, 2, 3 and 4
respectively; Xi= Frequency of the ith.
response; i = Response category index = 1,
2, 3 and 4 for Very important, Important,
less important, important
respectively. Accordingly, W1 = 3 for Very
important, W2 = 2 for Important, W3 = 1
for Less important, and W4=0 for Not
important have been wused for this
analysis. To study the
relationship between two sets of ranking,
the Spearman rank correlation coefficient
was determined. The Spearman rank
correlation coefficient is calculated using
Equation (2): Spearman
correlation coefficient; d = Difference in

and not

strength of

rs = rank
ranking between the contractors and the
consultants; N = Number of variables.

Similarly, in another study before
identifying common CPD, research trends
were examined in terms of the number of
publications in selected journals, as well
as the contributions made by countries,
institutions and researchers from 1985-
2018. The findings reveal that researchers
developing have
contributed the most to identifying the
causes of CPD. A total of 149 causes of

from countries
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CPD were identified in a thorough review
of 97 selected studies. ¢ Weather/climate
conditions, ¢ Poor communication, ¢ lack
of coordination and conflicts between
stakeholders e Ineffective or improper
planning, material shortages ¢ Financial
problems, payment delays .
Equipment/plant shortage ¢ Lack of
experience/qualification/competence

among project stakeholders e Labor
shortages and e Poor site management
were identified as the ten most common
CPDs. After finding pertinent publications
that met the study’s goals, researchers’
and universities’ contributions
evaluated using a formula that had been
used in a number of reviews in the fields
of  construction engineering
management [8]. Survey done in the
Malaysian construction industry, the top
10 reasons for delays were: (1)
inadequate planning by the contractor, (2)
subpar contractor’s poor site
management, (3) insufficient contractor
experience, (4) insufficient client funding
and payments for finished work, (5)
issues with subcontractors, (6) material
shortages, (7) shortages, (8)
equipment failures and availability, (9) a

were

and

labor

lack of communication between parties,
and (10) errors during the building phase.
Six distinct repercussions of delays were
also detected by the study: (1) time
overrun, (2)
conflicts, (4) arbitration, (5) litigation, and
(6) complete abandonment [9].

expense overrun, (3)

Seven factors have been found to

contribute to construction project delays



by comparative studies carried out in
various incompetence,
slowness and lack of restraint, design,
market and estimate, financial capacity,
government, and labor. Time and cost
overruns were determined to be mostly
caused by these problems [3]. According
to (Aibinu and Jagboro, 2002), there are
six effects of delay in construction project.

countries:

° Time Overrun
° Cost Overrun
° Dispute

° Arbitration

° Litigation

° Total Abandonment [6].

14 contracting businesses participated in
a pilot study that used an interview and
questioner to determine the main causes
and effects of delays. The design led to the
creation of a list of 52 reasons for delays
in Ethiopian construction projects, which
were further subdivided into four major
categories with several subcategories and
five significant outcomes. Seventy-seven
seasoned participants provided data. The
analysis of the reasons behind and effects
of construction project delays using the
correlation  coefficient and
important index (RII) [10].

effective methods for cutting down on
project  delays
determined to be: adequate funding for
the duration of the project, a competent
project manager, choosing the best bidder
among the designers
contractors, timely and comprehensive
design, resource availability,

relative
The most

construction were
and

from

a well-

defined goal and scope, and the use of
seasoned suppliers and subcontractors
[11].

If the work is not completed in line with
the purchase agreement, "sick and sick-
oriented project management" means that
the agreement will be dissolved and
blacklisted,
completed in other ways, not just by
categorizing the issues of ongoing projects
that might be sick. In the event that
contractors fail to complete the work in
accordance with the purchase agreement,
the Department of Urban Development
and Building Construction has a
departmental procedure 2071 B.S. in
place to terminate the contract and
blacklist the contractors. Alongside this
process, the Department established an ill
Project Management Committee to
oversee the management of ill projects,
and the committee’s report is currently
being implemented [4].

and the work will be

3. Research Methodology
Step 1. Data collection

Data was collected both from primary and
secondary sources. Primary data was
collected from the heath building section
of DUDBC. According to the decision of the
Government of Nepal (Council of
Ministers) dated 2061/09/22, DUDBC has
been constructing health buildings across
the country under the authority of the
Ministry of Health and Population since
the fiscal year 2061/62 .

Similarly, Secondary sources contained

the national and interna62. journal,
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article, books, news etc. With the help of
these sources, Predictors/indicators/
parameters/variables that contributed to
the delay were found.

Step 2. Data Screening

Data collected were categorized into Sick
and non-sick projects. CIAA had listed as
total of 442 health buildings project as
sick projects after analyzing all the details
built from 2061/62 to 2075 B.S. [5].
Among which only 374 projects are taken
under the category of sick projects due to
lack of data and proper information
regarding remaining 68 sick projects. So,
Total of 846 projects were collected which
contained 374 sick and 472 non-sick
projects.

Step 3. Data Analysis

From the secondary sources, 3 predictors
were identified that make project sick.
Which are namely estimated project
duration, % below of contract amount
with respect to the estimated cost and
geographical locations. Since the thesis is
based on probability, the Binary Logistic
Regression method is used using SPSS
software, for the analysis.

When there are several levels in an
explanatory variable—or even several
explanatory variables—the value of the
logistic regression equation becomes
clear. We can use more than just simple
dichotomous independent variables in
logistic  regression  [12].  Multiple
regression with a categorical dichotomy
as the outcome variable and continuous

R0 & IR faemd geifed

or categorical predictor variables is called
logistic regression. This merely indicates
that, given specific additional information,
we can forecast which of two categories
that individual is most likely to fall into
[13]. In binary logistic regression, If the
event does not occur, we typically code
the outcome as 0, and if it occurs, we code
itas 1[12].

Analysis was done, taking the above-
mentioned 3 predictors considering 80%
of a total of 846 projects which were
selected randomly. Backward LR method
using SPSS developed the necessary
Model.

Total Numbers

677 (Random|
selection - 80% of a
total of 846 cases)

Code [Status
1  Sick Project

0 |Non-Sick
Project
Table 1: Summary of Sick and Non-Sick
Projects

s Total
S.N. Description Number
1 Nurr.lber.of proj.ects carried 479
out in Hilly region
) Number of projects carried c9
out Himalayan region
Number of projects carried
3 |in Terai 146
region
4 |Number of sick projects 311
c Nurflber of non-sick 366
projects

Table 2: Description of 80% of total
projects



S.N. Predictors Hypothesis Notation

% bel tract
% below (con rac. The lower is the bid amount, The more is

1 |amount below estimated , X1

the chances of contract to be sick.

amount)

9 Estimated Project The random the Project time period, the X2
Duration in years more is the chances of contract to be sick.

3 Geographical Location  [The more difficult geography, the more is X3
(Hilly, Himalayan, Terai) |the chances of contract to be sick.

Table 3: Predictors used in analysis
Step 4.Model formulation

Binary Logistic Regression is carried out
in statistical software (SPSS) taking
project status (sick or not sick) as
dependent variable and estimated project
duration, % below (contract amount with
respect to the estimated cost) and
Geographical location as independent
variable. Geographical location is taken as
Categorical variable.

There are numerous similarities between
the regression equation and the logistic
regression equation. In its simplest form,
when there is only one predictor variable
X1, the logistic regression equation from
which the probability of Y occurring

given values of Xi is predicted is given by
equation [13].

1
PleventY)= —————
( ) 14 e~ (botbr Xi+ei)

For the expended form,

1
Je (bo+b1 Xy + b2 Xo+-+bp Xn+€;)

PleventY) = !

Here, by is constant,

X1,X2....are predictor variables.

b1,b2 ..are coefficient attached to the
predictors X1,X2 etc.

€i is a residual term.
Step 5. Model Validation

Model developed using 80% of total data
was checked for the remaining 20% of the
available data. The MSE (Mean Squared
Error) so checked for remaining 20%
were within the threshold which
concluded the model formed has better
performance. the SMAPE
method is used to evaluate the modeling
process. A good predictor means MAPE is
less than 10%, and a decent predictor
means MAPE is in between 10% and 20%.
With MAPE between 20% and 50%, the
model generates reliable
however, more than 50%
inaccurate predictions [14]. Symmetric
Mean Absolute Percentage Error (SMAPE)
is a modified version of MAPE, which
adjusts for zeros in the actual values by
modifying the denominator to include
both the actual and forecasted values.

Similarly,

forecasts;
results in

Step 6. Questionnaire Survey
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To justify the predictors of model and to
accomplish the secondary objective
related to finding out any other main
that make project sick,
Questionnaire survey was done. Survey
was conducted with Engineers, architects,
consultants and contractors working in
DUDBC, governmental, private
organizations involved in building
construction sector.

causes

other

4. Result and Discussion
4.1. Model formulation

During analysis using backward LR
method of 80% of the total data, SPSS
the geographical
predictor since its p-value was 0.251
which is greater than 0.05.s0, there
remained only two predictors (estimated
project duration, % below (contract
amount with respect to the estimated
cost) that had greater influence in making
project sick.

removed location

Hence, the model developed for this study
is as follows,

® The probability that the project will become sick is,

eﬁll*ﬁ\ﬂ*ﬁzxz
pleventY)=Ply=1)= 1 + efo+frx+faxs

* Probability that the project will not become sick is ,

1

plnoeventY)=P(y=0)= Tt eboiPraipons

=1-pleventY)

Where, [y is constant.

X1 and X, are the values of predictor
variables of %
project duration respectively.

below and estimated

B1 and (2 are coefficient attached to the
predictors X1 and X2

Respectively.

The tables given below illustrate the
model in detail.

Step-1
Maximum log
o , .
%o . Likelihood Wa.lds. Coefficient and 50 value | Exp (50)
correction significant p-value
value
54.1 932.491 4.628 (p-value 0.031) -0.303 0.739

Table 4: Step-1 Analysis -When Only Constant is used (All predictors being 0)

% Maximum log | Walds’ Coefficient 5
Step-2 correct | Likelihood and significant Exp (F)
. value
ion value p-value
12.717
Constant
(50) 61.4 913.353 (p-value -1.332 0.264
0.000)
Predictors
% below (Contract| 61.4 -459.94 6.456 0.016 1.016
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% Maximum log | Walds’ Coefficient 5
Step-2 correct | Likelihood and significant Exp (8)
. value
ion value p-value
Amount below (p-value
Estimated amount) 0.011)
Estimated 9.147
Project 61.4 -461.413 (p-value 0.694 2.001
Duration 0.020)
R d
Geographical emove
: by
Location software
(Hilly, - - - -
Himalayan (p-value
Terai') ’ 0.251 ie. >
0.05)

Table 5: Step-2 Analysis - Backward LR method including Iterative process leads to use

of two predictors only.

Interpretation:

® 0p correction is increased compared to

Step-1, i.e., the introduction of

* Exp (f) Values of constant and

predictors in model is >1. i.e., Positive
value means a positive impact on
project status.

predictors has an impact on the model.

® Maximum log Likelihood value is

reduced, i.e., the introduction of
predictors has a significant impact on
the model.

® The above-mentioned predictors
whose p-value is < 0.05 are significant
predictors.

Po = Constant -1.332
p1 = Coefficient for %
0.016
below Predictors i.e, X1
B. = Coefficients for
0.694
Project durationi.e, X2

Table 6: Coefficients Table

For contract Duration (Predictor-2) of 2 years
P(';Zil:fgvrv_)l ePO+BLX1+B2X2 | y=1(sick) | y=0 (non-sick)
5 1.1457 53.39% 46.61%
10 1.2411 55.38% 44.62%
15 1.3445 57.35% 42.65%
20 1.4564 59.29% 40.71%
25 1.5778 61.21% 38.79%
30 1.7092 63.09% 36.91%
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For contract Duration (Predictor-2) of 2 years
Predictor-1 . .
(%below) eP0 +p1 X1 +p2 X2 y=1 (sick) y=0 (non-sick)
40 2.0057 66.73% 33.27%
50 2.3537 70.18% 29.82%

Table 7: Sample calculation for contract duration of 2-Years

4.2. Model Validation

In case of our model testing, the MAPE is
found to be 1.27% (less than 10% which
could be taken as a good predictor.)ie,
developed model is a highly accurate
forecasting model. Thus, we can conclude
that the result of the developed model
could differ from the actual project status
by 1.27% on average.

1 & |A; - Fil

SMAPEZH AL THIE ] x 100
2

Alternatively, the MSE (Mean Square
Error) method was also used to check the
validity of the developed model whose
value is found to be 0.2 (ie., <0.25 means
the developed model better
performance)

has

1 n
MSE == Y (A; - F))*
Rz

where,

® Ajis the actual value for the i th

observation.

®  Fiisthe forecasted (predicted) value

for the i th observation.

® pnisthe number of observations.

RY & gl fGew gaifed

4.3. Questionnaire Survey

Using the sample size formula for infinite
population:

Z2.p.(1-
no 2P (1-p)
E2

Where:
® 7=1.645 (for 90% confidence level)

® p=0.5 (assumed maximum
variability)

® F=10%=0.10 (margin of error)

Rounding up, the required sample size
is 68.

A questionnaire survey was conducted
among altogether 83  participants,
including 68 government representatives
(clients)/ consultants, and 15 contractors
working in the building sector focusing on
getting answers regarding "definition of
sick projects" as well as "ranking the
major causes of sick projects”.



18.07%

O Government (Client)
O Contractor
81.927%

Figure 1: Distribution of Respondents

The survey results based on RII (relative

Important
consensus

index) indicated a strong
among both respondent
groups that "sick projects" are those
projects in which the contract duration
has exceeded more than twice the initial
intended contract period, and yet the
work remains incomplete as shown in
Table 8.

S.No. Title RII Value

Contract duration exceeded more than 2 times of initial

1 . . 0.8217
contract duration but work still not completed.
Decision for Extension of Time has been given for more than

2 , , 0.7735
two times but work still not completed.

i 0,

3 Physical progress delayed > 20% or 60 days of the planned 0.7494
schedule.

4 Case fulfilling any two of the above condition 0.6602

Table 8: Relative Importance Index (RII) for Each Condition

Similarly, while ranking the
causes/reasons of sick project as per
Government (Client)/Consultant, "

Contractor’s overall fault in managing the
project, maintaining time, cost and quality
" is found to be the topmost cause of sick
project followed by other causes like "low
bid" and "Lack of coordination between
3C(Client, Contractor and Consultant)".
On the other hand, Contractor ranked

handling of project” as one of the leading
cause of sick project followed by other
causes like "Low bid" and " Social issues
arising due to other stakeholders, third
parties and locals ". Hence, both group of
respondents ranked low bid as one of the
major causes of sick project while other
factors,
conditions and force Majeure, are given

such as unfavorable weather

the least priority in ranking as shown in

"Clients’ being incapable in efficient Table9.
SN Causes Clien.ts' Contratftors’
Ranking Ranking

1 Clients’ being incapable in efficient handling of c 1
project.

) Lack of coordination between 3C (Client, 3 4
Contractor, and Consultant).

3 Low bid leadingto compromised quality or 5 5
resources.
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Clients’ | Contractors’
S.N. Causes . .
Ranking Ranking
4 | Geographical difficulties affecting project execution. 7 5
c Unfavorable weather/climate conditions causing 3 3
delays.
6 Contractor’s overall fault in managing the 1 6
project, maintaining time, cost, and quality.
7 Social issues arising due to other stakeholders, third 4 3
parties, and locals.
3 Force Majeure Conditions (e.g., natural 6 7
disasters, pandemics).

Table 9: List of Causes Affecting Sick Project with Rankings

Table 9 compares client and contractor
rankings of causes impacting project
execution, revealing both alignments and
disparities. Both parties agree that low
bids compromising quality (Cause 3) are a
significant concern (ranked 2 by both),
while unfavorable weather (Cause 5) and
force majeure (Cause 8) are least critical.
Key differences emerge in accountability:
clients rank contractors’ poor project
management (Cause 6) as their top issue
(1), whereas contractors downplay this
(6), instead prioritizing client inefficiency
(Cause 1, ranked 1 by contractors vs. 5 by
clients). emphasize
coordination gaps among stakeholders
(Cause 2, ranked 4) more than clients (3).
Conversely, clients assign higher priority
to geographical challenges (Cause 4,
ranked 7) compared to contractors (5).
Social issues (Cause 7) and weather are
moderately aligned. These rankings
highlight divergent perspectives on
responsibility, with clients focusing on
contractor performance and contractors
attributing delays to client capabilities

Contractors also

QG & el fawm qaife

and collaboration.

When asked about the reason for
contractor’s overall failure in managing
the project, Advance payment utilization
becomes the leading cause of contractor
faults in sick projects, with the highest RII
value of 0.853 as shown in figure 2

0.8

I 0.7 0.7
0 I I
In

:: Lack of Expertise Technical Manpower

Material & Resources Unavailability

=]

RII Value

Advance Payment Misuse

Figure 2: RII Analysis of Contractor’s
Faults in Sick Projects

Contractors frequently misuse advanced
payments in a variety of ways, including
filling cash flow shortages in ongoing or
delayed projects or repaying outstanding
loans from earlier projects. Some use



funds for personal investments, luxury
purchases, or
expenses. Others invest in real estate,
stocks, or other activities rather than
contributing funds to the construction
project. Furthermore, some use the funds
to purchase new land, property or
equipment and machinery other than the
contracted This financial
mismanagement causes project delays,
cost overruns, and possible failure.

0.8 0.79 0.75
0 I I I

other  non-business

work.

0.68 0.71

0.

RII Value
wm

(] Site Clearance Issues

e Non-Scientific Time Allocation
lo Frequent Transfer

ln  Lack of Approved Design
(1] Payment Delays

Figure 3: RII Analysis of Client’s Faults in
Sick Projects

Similarly, when asked about reasons for
clients being incapable in
handling of project, Site clearance issues is

efficient

the leading cause of client faults in sick
projects, with the highest RII value of
0.800. This is closely followed by Non-
Scientific Time Allocation (RII = 0.79) as
shown in figure 3.

5. Conclusion

The predictive model developed helps to
pre-identify the potentially "sick" building
projects during the bid evaluation phase.

Through rigorous statistical analysis of
project data the
Department of Urban Development and
Building Construction (DUDBC), the
model identified two key indicators as
significantly project
sickness: the
percentage below the initial estimated
cost. The binary logistic regression model
demonstrated a strong predictive
capability, validated through both MSE
and SMAPE methods, with
indicating high accuracy in forecasting
project outcomes. This model offers a

historical from

influential in
contract duration and

results

valuable tool for stakeholders to
proactively assess project risks and
implement preventative measures,
potentially mitigating the negative

consequences associated with project
delays. One can categorize the project
with value > 0.5 calculated from the above
developed model under "sick project” and
As the value approaches 1, the project is

more likely to experience increased
severity of sickness.
The questionnaire survey further

enriched the study by providing valuable
insights into the "perceived definition
and causes of sick projects" from the
perspectives of both government clients/
consultants and contractors. While the
model focused on quantifiable indicators,
the survey highlighted the importance of
qualitative project
management effectiveness, coordination

factors such as

among stakeholders, and client
capabilities.  Notably, both  groups
identified "low bid" as a significant
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contributing
model’s

factor, supporting the
inclusion of the "percentage
below estimated cost"” variable. Similarly,
under client’s fault, "Nonscientific method
“supporting the
predictor "Estimated project duration”
has also been identified as one of the
contributing factor for sick project in the
survey. The also revealed
Exogenous factor such as specific issues
related to payment
misutilization and site clearance before
project execution, offering areas for
further investigation to complement the
model’s predictions and provide a more
holistic understanding of project sickness.

of time allocation

survey

Advance

6. Recommendation

Based on the research findings, several
recommendations
mitigate the prevalence of sick projects in
Nepal's construction sector. Firstly, the
developed model, which identifies
random allocation of contract duration
and the percentage below the estimated
cost as key indicators of potential project
sickness, should be integrated into the bid

can be made to

evaluation process. This allows for pre-
identification of high-risk projects,
enabling proactive interventions.
Secondly, stricter scrutiny of excessively
low bids is crucial, as they often lead to
quality
allocation. A minimum threshold for bids,
perhaps a certain percentage below the
estimated cost, could be established.
Thirdly realistic and achievable project
should be set, considering
potential challenges and avoiding overly

compromised and resource

timelines

¢ & Wl fGwm gaife

ambitious durations that increase the
likelihood of delays. Fourthly, improved
project management practices are
essential, focusing on effective time, cost,
and quality control. This includes better
coordination between clients, contractors,
and consultants (the 3Cs), as well as
minimizing bureaucratic hurdles such as
frequent personnel transfers and site
clearance issues. Fifthly, the misuse of
advance payments should be addressed
through monitoring  and
accountability = mechanisms.  Finally,
further research could explore other
potential contributing factors to sick
projects, such as material availability,
labor shortages, and external factors like
natural disasters, to refine the predictive
model and develop more comprehensive
mitigation  strategies. The model’s
predictive power can be further enhanced
by incorporating these additional factors,
leading to more accurate risk assessments
and proactive project management.

stricter
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