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Executive Summary

Nepal’s brick, cement, and steel sectors are critical to its economic growth and infrastructure
development but are significant contributors to greenhouse gas (GHG) emissions. This report
provides a comprehensive assessment of these industries, identifying challenges, proposing
interventions, and setting actionable targets to align them with Nepal's Nationally Determined
Contributions (NDCs) under the Paris Agreement.

Key Findings

1. Sectoral Emissions and Challenges:
o Brick Industry:
» Emissions primarily stem from traditional Fixed Chimney Bull’s Trench Kilns
(FCBTKS), emitting 500 g of CO- per kilogram of bricks.
» Transition to cleaner technologies like zigzag kilns is slow, with only 15%
adoption, far behind regional peers like Bangladesh (60% adoption).
o Cement Industry:
» Accounts for 5 million tons of CO: annually, with high emissions due to clinker-
heavy production (90% clinker-to-cement ratio vs. global averages of 65-70%).
= Limited use of alternative fuels and technologies like Waste Heat Recovery
(WHR), adopted in only 10% of plants.
o Steel Industry:
» Emissions exceed 2.3 tons of CO: per ton of steel, compared to 0.8-1.2 tons in
global best practices.
» Recycling rates are low (30%) compared to 90% in Japan.
2. Emission Projections:
o Under the Business-As-Usual (BAU) scenario, sectoral emissions are projected to rise from
5,641 Gg CO:-eq in 2020 to 48,000 Gg CO--eq by 2035, driven by infrastructure growth.
o Targeted interventions could reduce emissions by 31% by 2030 and 33% by 2035.
3. Economic and Technological Feasibility:
o Upgrading to zigzag kilns in brick production can reduce emissions by 40% with moderate
investment costs.
o Cement plants adopting alternative fuels and blended cement production can achieve 20—
40% CO:2 reductions.
o Transitioning to Electric Arc Furnaces (EAFs) in steel production requires significant
investment but offers 60% lower emissions.

Key Challenges

1. High Costs of Transition:
o Cleaner technology adoption across sectors requires an estimated $1.2 billion.
o SMEs, which dominate these sectors, face significant financial constraints.
2. Policy and Regulatory Gaps:
o Weak enforcement of emission standards allows industries to bypass regulations.



o Lack of financial incentives like tax breaks or subsidies discourages innovation.
3. Dependency on Imports:
o Heavy reliance on imported clinker and steel raw materials increases costs and limits local
energy efficiency opportunities.
4. Limited Infrastructure and R&D:
o Recycling infrastructure is underdeveloped, and industrial R&D investment is less than
0.1% of GDP.

Proposed Interventions

1. Policy Reforms:
o Strengthen enforcement mechanisms for emission standards and provide fiscal incentives
like tax rebates for clean technology adoption.
o Develop centralized emission monitoring systems.
2. Technological Upgrades:
o Scale up energy-efficient technologies in brick kilns, such as zigzag kilns and vertical shaft
kilns.
o Promote blended cement and alternative fuels in the cement sector.
o Invest in steel recycling facilities and transition to EAFs powered by renewable energy.
3. Capacity Building:
o Train workers and managers on clean technology operation and maintenance.
o Facilitate partnerships for knowledge transfer and technology adaptation.
4. Infrastructure Development:
o Invest in centralized clinker production for economies of scale.
o Enhance waste heat recovery systems in cement plants.
o Develop robust recycling facilities for steel.
5. Access to Financing:
o Leverage international climate funds like the Green Climate Fund (GCF) to finance
transitions.
o Partner with private sectors for co-financing green initiatives.

Comparisons with Regional and Global Best Practices

1. Steel: Nepal’s emissions of 2.3 tons of CO: per ton of steel are far higher than 0.8-1.2 tons in
developed countries like Germany. Transitioning to hydrogen-based steelmaking, as seen in
Sweden (SSAB), can reduce emissions by 90%.

2. Brick: Adoption of zigzag kilns is only 15% in Nepal compared to 75% in Bangladesh, which
achieved a 40% reduction in emissions.

3. Cement: The 90% clinker-to-cement ratio in Nepal is significantly higher than the global average
of 70%. Adopting practices like Mexico’s CEMEX, which blends cement with pozzolanic
materials, could cut emissions by 30%.



Target Outcomes (2035)

e Brick Industry: Achieve 40% emission reduction by converting 90% of kilns to cleaner
technologies.

e Cement Industry: Reduce clinker-to-cement ratio to 70% and implement alternative fuels in 50%
of plants.

o Steel Industry: Transition 50% of production to EAFs powered by renewable energy.

Next Steps

1. Pilot Projects: Launch pilot initiatives for cleaner technologies in all three sectors by 2025.

Scaling Up: Expand interventions to a national level by 2030.

3. Monitoring and Evaluation: Establish robust systems to track progress toward emission reduction
targets.

N

This report underscores the urgent need for multi-stakeholder collaboration, robust policy
enforcement, and significant investment in sustainable practices. By implementing the proposed
measures, Nepal can achieve its NDC goals while fostering industrial growth and environmental
sustainability.



1. Introduction

1.1 Background and Context

The brick, cement, and steel sectors form the backbone of Nepal’s infrastructure and construction
industry. They play a crucial role in supporting the country’s economic growth and urbanization.
However, their environmental impact is significant, with high levels of GHG emissions primarily
due to reliance on outdated technologies and fossil fuels. The brick industry is dominated by
traditional kilns, which are highly inefficient and emit large quantities of pollutants. The cement
industry’s dependence on coal-fired kilns and energy-intensive clinker production processes
exacerbates its environmental footprint. Meanwhile, the steel sector, though smaller in scale,
heavily relies on coal, furnace oil, and outdated production technologies, further contributing to
GHG emissions and air pollution.

1.2 Scope of the Assessment

This comprehensive assessment evaluates the current status of these industries, their GHG
emissions profiles, and the feasibility of adopting cleaner technologies and other GHG emissions
mitigation measures. It also examines the policy landscape to identify gaps and recommend
measures to align these sectors with Nepal’s NDCs and LTS commitments. By establishing
realistic emission reduction targets for 2030-2035, this report provides actionable guidance for
stakeholders to transition toward sustainable and low-carbon industrial practices.

1.3 Relevance to Nepal’s NDC 3.0

Nepal’s updated NDCs 3.0 underscores the necessity of transformative changes in industrial
practices to meet the country’s net-zero emissions goal by 2045. This report aligns with the
objectives of NDCs 3.0 by proposing evidence-based interventions and technology pathways to
decarbonize the brick, cement, and steel sectors without compromising their economic viability.

2. Policy Analysis

2.1 Overview of Existing Policies

Nepal has established a robust policy framework aimed at mitigating environmental impacts and
promoting sustainable industrial practices. The key policies include:

e Environment Protection Act (2019): This act provides a comprehensive legal framework
for pollution control, including the establishment of emission standards and requirements
for environmental impact assessments (EIAs). It aims to mitigate adverse environmental
impacts across all industrial sectors.

e Industrial Policy (2067): This policy promotes industrial growth while emphasizing
energy efficiency and the adoption of sustainable technologies. It seeks to attract
investments in cleaner and more efficient industrial operations.



o National Climate Change Policy (2019): This policy outlines strategies to enhance
climate resilience and transition to a low-carbon economy. It includes specific directives
for reducing emissions in energy-intensive industries such as brick, cement, and steel.

‘ 1. Constitution of Nepal

e Article 30 (Clean and Healthy Environment):

o Industries violating environmental rights face NRs. 50,000 to NRs. 1 million in fines under
supporting regulations.
o Average 15-20 cases of industrial pollution disputes are reported annually.

2. National Environmental Policies
National Environmental Policy, 2019:

e Promotes alignment with Nepal's GHG reduction target of 28 million tons CO2e annually by 2030.

‘Additional Data:

e Current GHG Emissions:

o Cement Sector: Emits 5 million tons CO2 annually (20% of total industrial emissions).
o Brick Sector: Emits 1.2 million tons CO2 annually.
o  Steel Sector: Emits approximately 1.5 million tons CO2 annually.

¢ Renewable Energy Goal:

’ o Transition 50% of energy supply in cement and steel industries to hydropower by 2030.

3. Acts and Regulations
Environment Protection Act (EPA), 2019:

e Establishes emission thresholds for industries:

o Particulate Matter (PM): 120 pg/ms.
o CO02: 800 kg per ton of cement.
o NOx: 500 mg/m3 for cement plants.

‘ Additional Data:

e Compliance Costs:

o Conducting an Environmental Impact Assessment (EIA) costs industries an average of NRs.
500,000 to NRs. 2 million.
o Retrofitting equipment to meet EPA standards: NRs. 10-30 million per facility.

‘ Industrial Enterprise Act, 2020:

e Provides financial incentives for energy-efficient equipment adoption.

‘Additional Data:

e Energy Efficiency Investments:

o Up to 25% of initial capital costs for industries transitioning to energy-efficient technologies.
o Electric Arc Furnace (EAF) adoption costs: USD 200-250 per ton of steel capacity.

e Electricity Pricing:

o Energy tariffs for industries using renewable power: NRs. 4.5 per KWh.
o Fossil fuel-based industries: NRs. 8.5 per kWh.

4. National Development Goals
Sustainable Development Goals (SDGs):

e By2030:




o Cement and Steel: Increase renewable energy use to 60%.
o Brick Sector: Achieve 80% adoption of Zigzag kilns.

‘Additional Data:

Projected Reductions:

o Cement sector: Save 500,000 GWh annually through energy efficiency.
o Brick sector: Reduce coal consumption by 30,000 tons annually with cleaner technology.
o  Steel sector: Cut 300,000 tons CO2 annually via increased scrap recycling.

5. Nepal’s Nationally Determined Contributions (NDCs)
Deeper Focus:

Reduction of 28% in energy intensity across all industries by 2030.

‘Additional Data:

Investment Needs:

o Cement Sector: USD 3 billion for clean technology by 2030.
o Brick Sector: USD 500 million for transitioning to energy-efficient kilns.
o  Steel Sector: USD 2 billion for modernizing facilities and increasing recycling capacity.

6. Financial Norms and Provisions
Subsidies and Incentives:

Financial subsidies for cleaner technologies:

o Zigzag Kilns: Cost savings of NRs. 5 million annually in coal expenses.
o Waste Heat Recovery (WHR) in cement plants: Costs USD 1.5 million per installation, leading
to annual savings of USD 500,000 in electricity costs.

‘ Additional Data:

e Carbon Credits:
o Cement sector: Potential to earn USD 10-15 per ton of CO2 reduced through international
markets.

o Brick sector: Annual credit value estimated at USD 2.5 million for switching to cleaner
technologies.

7. Sector-Specific Plans
Cement Sector:

Clinker Capacity:

o Domestic clinker production: 12 million tons annually (70% of demand met locally).
o Target to eliminate clinker imports (currently 3 million tons annually) by 2028.

Alternative Fuels:

o Co-processing waste: Target 10% substitution of coal with RDF (Refuse-Derived Fuel) by
2030.

Current Energy Use:

‘ o Cement plants consume 100 kWh per ton of cement; target to reduce to 80 kWh by 2030.

‘Brick Sector:

Zigzag Kiln Technology:

o Installation cost: NRs. 10-12 million per kiln.
o Reduction in coal consumption: 20% per kiln, saving NRs. 1-1.5 million annually.

Production Numbers:




o Nepal produces approximately 5 billion bricks annually, of which 60% are from traditional
kilns.

o Transitioning all kilns to Zigzag technology by 2030 could reduce CO2 emissions by 1 million
tons annually.

‘ Steel Sector:

e Recycling Potential:

o Current scrap recycling: 30%; goal to increase to 50% by 2030.
o Annual savings from increased recycling: USD 50 million in raw material imports.

e Electric Arc Furnaces (EAF):

‘ o Energy use: 400 kWh per ton of steel; target to reduce to 350 kWh by 2028.

8. Treaties and International Agreements
Paris Agreement:

e  Commitment to reduce overall national emissions by 28% by 2030.
¢ Industrial Emission Reductions:

o Cement, steel, and brick sectors together account for 45% of total industrial emissions.
o Potential reduction from these sectors: 15 million tons CO2 annually.

9. Local-Level Regulations
Waste-to-Energy Initiatives:

e Banepa Municipality's Waste-to-Energy project:

o Investment: NRs. 200 million.
o Daily waste processing capacity: 50 tons.
o Annual energy generation: 3,500 MWh.

e  Municipal monitoring of industrial emissions:

o Estimated cost: NRs. 5-10 million per municipality annually.
o Projected reduction in local air pollution by 20% by 2030.

Source: Policy Review MinErgy 2024

In context of Nationally Determined Contributions, Second NDC reflects that there are no
emission standards in place for brick and cement industries. Therefore, it targets to develop
emission standards by 2023. Although there are no specific quantified targets, it aims to adopt low
emission technologies in brick and cement industries to reduce coal consumption and air pollution
and formulate guidelines and establish mechanisms to monitor emissions from large industries.
The second NDC implementation plan outlines activities in the IPPU sector aimed at replacing
traditional brick kilns with modern, more efficient ones. It also plans to identify and introduce
affordable electric technologies for process heat in industries, such as furnaces, kilns, fryers, ovens,
and more. Additionally, the plan promotes the use of electric boilers and power motors. The main
focus of the second NDC implementation plan is on electrification and energy efficiency, which
ultimately helps to reduce emissions.

2.2 Policy Gaps and Challenges

Despite the existence of these policies, several challenges impede their effective implementation.
Key issues highlighted by our pool of experts include:



e Weak Enforcement Mechanisms: Although the policies mandate emissions reduction,
enforcement remains a significant challenge. Many industries operate without adhering to
the stipulated environmental standards due to limited oversight and enforcement capacity.

o Limited Financial Incentives: High upfront costs for cleaner technologies deter industries
from transitioning to sustainable practices. There is an urgent need for targeted financial
incentives such as subsidies or low-interest loans.

e Institutional Fragmentation: Oversight responsibilities are often divided among multiple
agencies, leading to inefficiencies and a lack of coordination in policy implementation.

2.3 Recommendations for Policy Amendments

Based on the stakeholder consultation carried out and experts’ opinions, to address these gaps, the
following measures are recommended:

o Tax Incentives: Implement tax breaks or financial subsidies for industries adopting cleaner
and energy-efficient technologies.

e Centralized Emission Monitoring: Establish a centralized database system to monitor
industrial emissions and ensure compliance with national standards.

o Strengthened Enforcement: Allocate adequate resources and training to regulatory
bodies to enhance their capacity for monitoring and enforcement.

Nepal's Nationally Determined Contributions (NDC) 3.0 outline the country's commitments to
reduce greenhouse gas (GHG) emissions and address climate change under the Paris Agreement.
Despite its ambitious goals, there are several challenges related to its implementation, particularly
in the steel, brick, and cement sectors, which are significant contributors to industrial emissions.

2.4 General Issues with NDCs 3.0 in Nepal

a Ambitious Targets with Limited Capacity: Nepal has pledged to reach net-zero
emissions by 2045 and reduce GHG emissions across sectors, including energy, industry,
agriculture, and transport. However, the country faces:

o Limited financial resources to implement mitigation and adaptation measures.
o Weak institutional frameworks for climate policy enforcement.
o Lack of skilled human resources to execute technical aspects of NDC goals.

b Data Gaps and Monitoring Challenges: Reliable data on emissions and sectoral activities
(e.g., energy use, production, and waste management) is lacking. This hinders:

o Proper tracking of progress toward NDCs goals.
o Development of targeted and evidence-based interventions.

c Dependency on International Support: Nepal’s NDCs 3.0 heavily relies on international
funding and technology transfer. Delays in securing these supports can impede progress.

d Fragmented Governance: There is often poor coordination between federal, provincial,
and local governments in integrating climate goals into local plans.

e Sector-Specific Implementation Barriers: Key sectors like steel, brick, and cement face
technical and economic constraints in adopting low-carbon technologies and practices.



2.5 Sector-Specific Issues

2.5.1. Steel Industry

Energy-Intensive Processes: Steel manufacturing in Nepal consumes approximately 50%
more energy per ton of steel produced compared to regional benchmarks like India and
China. Dependency on coal and grid electricity, coupled with outdated technologies, results
in emissions of over 2.3 tons of CO: per ton of steel, far exceeding global best practices
where emissions are as low as 0.8-1.2 tons per ton (World Steel Association, 2023).
Lack of Cleaner Technology: The adoption of advanced technologies like electric arc
furnaces (EAFs) is less than 10% in Nepal’s steel sector, compared to 70% in developed
economies (World Bank, 2023). This gap stems from capital-intensive upgrades and
insufficient technical expertise.

High Dependency on Imported Raw Materials: Over 85% of raw materials, including
scrap and billets, are imported, inflating costs and restricting flexibility to adopt innovative
practices like hydrogen-based steelmaking.

Limited Recycling Infrastructure: Recycling steel consumes only 25% of the energy
required for primary production, yet recycling remains underdeveloped in Nepal, with a
recycling rate of 30% compared to 90% in countries like Japan and South Korea.

2.5.2. Brick Industry

Traditional Kilns and High Emissions: Fixed Chimney Bull’s Trench Kilns (FCBTKSs),
which dominate the sector, emit over 500 grams of CO: per kilogram of brick, compared
to 250 grams in zigzag or vertical shaft kilns (ICIMOD, 2022).

Slow Adoption of Cleaner Technologies: Despite initiatives, only 15% of kilns have
adopted energy-efficient technologies like zigzag kilns, versus 60% in Bangladesh and
40% in India (Clean Brick Alliance, 2023). High upfront costs and lack of financial
incentives hinder progress.

Seasonal Nature of Production: Brick production in Nepal operates only for 6-8 months
annually, limiting the return on investments in cleaner technologies and making sustained
improvements challenging.

Lack of Regulations and Enforcement: Weak regulatory frameworks allow many kilns
to operate without adhering to emissions or efficiency standards, unlike Bangladesh, where
enforced policies have transitioned over 75% of kilns to cleaner technologies (ADB, 2023).

2.5.3. Cement Industry

High Clinker Content in Cement: Ordinary Portland Cement (OPC) produced in Nepal
has a clinker-to-cement ratio of 90%, compared to 70% in Europe and 65% in India, leading
to higher CO- emissions per ton of cement.

Reliance on Imported Clinker: Over 80% of clinker is imported, primarily from India,
increasing costs and reducing local value addition. This also limits energy optimization
opportunities, such as Waste Heat Recovery (WHR).



o Energy Inefficiency: Outdated kilns and grinding units in many plants consume over 900
kWh/ton of cement, compared to best practices of 650-750 kWh/ton seen in
technologically advanced plants in India and Vietnam.

e Waste Heat Recovery (WHR) Gaps: Only 10% of cement plants in Nepal utilize WHR
systems, compared to 50% in India, resulting in lost opportunities for efficiency and cost
savings.

o Limited Use of Alternative Fuels and Raw Materials (AFR): Nepal uses less than 5%
AFR, far below the global average of 18%, and lacks a robust system for sourcing and co-
processing biomass or waste-derived fuels (IFC, 2023).

2.6 Cross-Sectoral Challenges

e High Cost of Transition: Transitioning to cleaner technologies requires an estimated
investment of $1.2 billion across the steel, brick, and cement sectors (UNIDO, 2022),
which is prohibitive for Nepal's SMEs, compared to neighboring countries like India,
which benefit from economies of scale and government subsidies.

e Lack of Incentives: Nepal offers minimal fiscal or policy incentives, unlike Bangladesh
and India, where tax rebates, concessional loans, and green bonds support cleaner
technology adoption.

e Regulatory Gaps: Weak enforcement allows industries to bypass standards. For instance,
over 40% of brick kilns in Nepal operate without meeting emission norms, whereas
compliance exceeds 70% in Bangladesh due to stricter enforcement (ADB, 2023).

e Inadequate Research and Development (R&D): Nepal spends less than 0.1% of GDP
on industrial R&D, compared to 1.5% in India, limiting local innovations tailored to its
unique needs.

2.7 Key Actions Needed

1. Policy Interventions

e Stricter Regulations and Enforcement: Introduce binding emission standards,
aligning with regional benchmarks such as India’s Perform, Achieve, and Trade (PAT)
scheme.

o Fiscal Incentives: Offer tax rebates, subsidies, and concessional financing for adopting
cleaner technologies. For example, India provides up to 30% subsidies for Waste Heat
Recovery (WHR) installations.

2. Technology and Capacity Building
e Promote Cleaner Technologies: Subsidize and promote energy-efficient Kkilns,
hydrogen-based steelmaking, and blended cement production.

o Skill Development: Launch training programs modeled after India's Skill Council for
Green Jobs, focusing on technical capacity in clean technology.
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3. Infrastructure Development

Recycling Infrastructure: Establish centralized steel recycling facilities to achieve
recycling rates above 70%.

Centralized Clinker Production: Invest in shared clinker production units to reduce
dependency on imports and enhance economies of scale.

Kiln Upgrades: Upgrade brick kilns to zigzag or VSBK, supported by waste-to-energy
initiatives.

4. Financing Mechanisms

Access Climate Funds: Mobilize international climate funds such as the Green
Climate Fund (GCF) to finance industrial transitions, targeting investments of $300-
400 million annually.

Public-Private Partnerships (PPPs): Partner with development organizations and
private players to co-finance green initiatives, as seen in Vietnam’s Low Carbon
Industrial Zones project.

5. Cross-Sectoral Collaboration

Integrated Climate Actions: Work with local governments, industries, and academia
to incorporate sustainability goals into development plans. Lessons can be drawn from
India’s UJALA scheme, which integrates energy efficiency across sectors.

These interventions can help address the challenges in meeting Nepal's NDC goals while making
the steel, brick, and cement sectors more sustainable and competitive.

2.7 Comparison with Global and Regional Best Practices

Steel: Nepal’s steel sector emits 50% more CO: per ton than global best practices.
Transitioning to hydrogen-based steelmaking, as implemented by SSAB in Sweden, could
reduce emissions by 90%.

Brick: Adoption of zigzag kilns in Nepal has lagged behind Bangladesh, where over 75% of
kilns have transitioned, cutting emissions by 40%.

Cement: Nepal’s clinker-to-cement ratio of 90% is significantly higher than the global average
of 70%. Initiatives like blended cement production, seen in Mexico’s CEMEX, can reduce
emissions by 30%.

11



3. Baseline Emission Assessment
3.1 Industry Status

Brick Industry

The brick sector in Nepal is a vital contributor to the construction industry, supplying essential building
materials for urban and rural infrastructure while providing employment to thousands of people. With
1,236a brick kilns operating across the country, the industry is predominantly reliant on traditional
technologies such as Fixed Chimney Bull’s Trench Kilns (FCBTKSs), which are highly energy-intensive
and contribute significantly to greenhouse gas emissions and air pollution. In the Kathmandu Valley, where
brick making has been a traditional craft, the sector is among the top contributors to severe air pollution,
responsible for approximately 28% of PM10 and 40% of Black Carbon emissions during winter. This
pollution poses health risks to over 3.5 million residents, with an estimated 600 deaths attributed to brick
kiln emissions in 2015 and public health costs reaching $46 million annually. (Source: DIRTY STACKS,
HIGH STAKES: An Overview of Brick Sector in South Asia, World Bank, 2020) Efforts are underway to
modernize the sector by introducing energy-efficient technologies such as Improved ZigZag Kilns, Vertical
Shaft Brick Kilns (VSBKSs), Tunnel Kilns and hybrid Hoffman kilns, along with promoting sustainable
practices like hollow bricks and Rat-Trap Bond masonry. Transitioning to environmentally friendly
methods is essential to reduce the industry's environmental and health impacts and align it with Nepal’s
sustainable development goals.

Source: Technologies, emission estimation, and feasibility of cleaner technologies in brick industry of
Nepal, Thakur et all.

Cement Industry

Cement is a key material in modern construction and is unlikely to be fully replaced, despite advances in
alternative technologies and materials. In Nepal, cement use dates back to the early 1950s, when the country
depended on India for its supply due to the lack of local manufacturing. The first cement plant in Nepal,
Himal Cement Company, was established in 1950. According to a 2019 report from the Department of
Industry (DOI), there were 124 cement industries in Nepal. Of these, 111 were registered with the DOI, and
10 were not listed but had obtained Nepal Standard (NS) licenses from the Nepal Bureau of Standards and
Metrology (NBSM). Among the registered industries, 65 have received the NS license from NBSM and are
taken to be in operating condition at current stage (MaDRA/Dol, 2019).

The growing pace of infrastructure development and urbanization has led to a significant increase in the
demand for cement in Nepal. Over the past 20 years, cement consumption has not followed a linear trend
but has seen a sharp rise, especially since 2010. In the fiscal year 74/75, total cement consumption was 3.2
million tons, which rose to 6.9 million tons by the end of 75/76. It was expected that production would
exceed 10 million tons by 76/77. Projections suggested that if all industries upgraded and installed plants
as planned, the total cement production capacity could reach about 20 million tons by 2022. By 2019,
domestic production met 70% of the market demand, with the remaining 30% being imported
(MaDRA/Dol, 2019).

Similarly, the demand for clinker has been growing at an annual rate of 12%. Domestic clinker production
is also increasing in line with cement production, driven by the establishment of new, large integrated
cement plants (MaDRA/Dol, 2019). These increase in demand are driven by overall increase in activities
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of construction sector for development of large infrastructures like hydropower dams, bridges, in addition
to urban settlements.

Steel Industry

Steel is another integral part of construction work. The annual domestic demand for iron and steel in Nepal
is approximately 1.2 million metric tons, and local manufacturers are currently able to meet this demand.
According to industry experts (Dol, 2022), the demand for iron and steel is growing by 20% each year. Of
this, the annual demand for steel rods is about 500,000 metric tons, with domestic industries meeting up to
80% of this demand. As of 2076/10/2, there are 83 iron and steel industries registered in Nepal, including
54 TMT bar manufacturing plants (Dol, 2022).

The main energy sources used in Nepal's metal and steel industries include furnace oil, electricity, and coal.
Electricity is primarily used to power rolling mills, billet shearing machines, pumps, compressors, blowers,
and motors in wire plants. Thermal energy, required for heating billets in furnaces, comes from coal, furnace
oil, or diesel. Approximately 50% of industries use furnace oil, while 40% rely on coal for furnace fuel.

Table I Industry Status in 2020-2022

Industry NSIC Number of Production Capacity | Production/
Establishments ? Demand
Brick 2392 1008 5.2 million bricks
Cement 2394 61 b15 million tons (2019) | 7.49 million tons
25 million tons (2023)°
Steel and Iron | 2410 28 2.8 million tons® 1.2 million tons ¢
2431 41 3.5-4 million tons® 2-2.5 million tons ©

NSIC: National Standard Industrial Classification (CBS, 2019)
a. (CBS, 2022)
b. (NRB, 2021)
c. (TheHRM, 2024)
d. (Dol, 2022)
e. (SteelMint, 2023)

3.2 Methodology for baseline emission assessment

The baseline assessment for emission from each sector has been carried out based on the output of each
industry — quantity of output or the economic value of the output, depending upon data availability. The
base year for the assessment is taken as year 2020 since most of data and information on the sectors are
available for that year. For the case of brick industry, the number of bricks produced annually are readily
available. The energy consumption in each sector for production of each unit of output has been referenced
from the baseline study report (NEEP/GIZ, 2012). As for emission factors, they have been retrieved from
different sources, and if there are no specific emission factor, the Tier 1 emission factors from IPCC
Guidelines (IPCC, 2006) and EEA guidelines (EMEP/CORINAIR, 2006).

Figure below gives the sectoral and activity structure.
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Industries

Brick Cement Iron and Steel

Thermal energy

Limestone Based

Kiln types and Clinker Based and Electrical
energy
I . : . I
Thermal Energy Coal. Furnace ail,
Coal and Electrical Process emissions Diesel, wood, rice
energy husk, LPG

Coal

3.2.1 Sectoral assumptions

Bricks:

The production is based on humber of bricks produced annually

Only thermal energy required for kiln has been taken from available literatures

Use of fuels other than coal (such as wood and wastes) has not been taken into account due to lack
of accurate data, specifically brick industry.

Cement:

The production data has been estimated in terms of tons of cement produced

The demand is based on actual production, i.e. supply by indigenous production.

Both limestones based (that produces clinker first and then cement) and clinker-based cement (that
imports clinker) industry have been considered.

Iron and steel:

Production is based on tons of iron and steel produced, in totality. There is no available data on
iron production by types or steel production. Therefore, the analysis limited to steel and iron rolling
processes as reported by GIZ/NEEP and FNCCI (FNCCI, n.d.; NEEP/GIZ, 2012).

No process related emissions have been analyzed due to lack of supporting data on actual type of
iron or steel producers and the related processes.

3.2.2 Emission estimation methodology

For energy related emissions, the general equation, as per IPCC (2006) is given by following equation,
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Emissionss = Z Activitysr g X Emission Factory g
T

Where,
Emissions s = emission of given GHG in sector S (kg)
Activity s t,r = the total fuel F consumed by combustion in the sector S by specific technology T (TJ)

Emission Factor 1 ¢ = default emission factor of a given GHG by type of fuel F by specific technology
T (kg /TJ). For CO2, it includes the carbon oxidation factor, assumed to be 1

The activity data is based on the available data on production, energy use and technology data and
information.

Activity = z Energy Intensity X Total Production * Sharep
F

Where,
Energy intensity = energy required for production of per unit of product (TJ/ unit)
Total production = total units of product, in annual production

Share ¢ = share of fuel F used by each technology for specific activity (%)

For non-energy related emissions i.e. those related to industrial processes and product use, the general
equation, as per IPCC (2006) can be given by following equation,

For Iron and Steel:

Emission = z Quantityp X EFp
P

Where,
Quantity p = total quantity of product P (tons)
EF» = Emission factor for production of P (tons per ton)

For Cement production:

CO2 Emissions = [Z(Ma- X Ce,) — Im + Ex| X EFy,
i
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Where,

CO2 Emissions = emissions of CO2 from cement production, tons

Mi = weight (mass) of cement produced of type i, tons

Cui = clinker fraction of cement of type i, fraction

Im = imports for consumption of clinker, tons

Ex = exports of clinker, tons

EFcic = emission factor for clinker in the cement, tons CO2/ton clinker.

And,
EFcc=0.511.02 (CKD correction)
= 0.52 tonnesCO: / ton clinker
(IPCC, 2006)

3.3 Energy Consumption
Energy consumption in each of the sectors is based on reports and scientific articles. Following gives the
reference to the source of energy intensities for each product that as been used in the study.

Sector Energy intensities and fractions estimated from

Bricks (Manandhar and Dangol, 2013; NEEP/GI1Z, 2012;
Thakuri et al., 2024)

Cement (NEEP/GIZ, 2012)

Steel and Iron (NEEP/GIZ, 2012)

3.4 Current Emissions

As per preliminary estimates, the total CO2 equivalent emissions form bricks, cement and steel industries
is about 5,641 Gg CO2 equivalent. Of that, 3,569 Gg of GH emissions are from energy use in industries,
while remaining are from IPPU. Figure 1 shows the extent of each commodity’s contribution in GHG
emissions from energy as well as process. The brick and cement industries are the highest contributors in
total emissions. Meanwhile, in subtotal, the emission from processing of cement and that from energy
combustion are nearly equal amount.
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5,641 Gg CO2- eq
Figure I Total GHG emissions in each subsector in 2020

Table 2 shows the breakdown of each GHGs, wherein, highest form of direct GHG emissions is in form of
carbon dioxide. Highest amount of methane is emission in brick kilns among the three industry categories
of interest, followed by Nitrous oxide, which is primarily due to larger quantity of coal used.

Table 2 Direct emissions of GHGs in each subsector in 2020

Scenario: Baseline, All Fuels
Units: Gigagrams CO2 Equivalent

Branch Nitrous Oxide Methane Carbon Dioxide Total
Demand 51.0 9.9 3,508.0 3,568.9
Industry 51.0 9.9 3,508.0 3,568.9
Iron and Steel 0.8 0.4 230.3 231.4
Bricks 40.1 3.9 1,175.0 1,218.9
Cement 10.1 5.7 2,102.7 2,118.6
Non Energy - - 2,072.0 2,072.0
Industrial Process Emissions - - 2,072.0 2,072.0
Cement - - 2,072.0 2,072.0
Total 51.0 9.9 5,580.0 5,640.9

Fuel wise, the highest emission comes from use of coal as seen in Figure 2. This indicates that shifting from
coal to cleaner energy sources, such as hydropower (which Nepal has abundant potential for), biomass, or
even natural gas, could significantly reduce emissions from these key sectors. Additionally, non-energy-
related emissions in cement industry need to be addressed through advanced emissions control
technologies, like carbon capture and storage (CCS), or by adopting alternative, low-carbon construction
materials.
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Figure 2 Fuel wise GHG emission in 2022

Non-GHG Emissions

There are other associated emissions, termed as indirect emissions per IPCC guidelines. In these sectors,
the direct emission are as given in table below.

Table 3 Non-GHG emissions from each sector in 2020

Units: Gigagrams
SOx NOXx NMVOC
Iron and Steel 0.9 1.1 0.1
Bricks 10.4 2.8 1.2
Cement 20.4 3.9 2.0
Total 31.7 7.8 3.3

4. Feasibility of Cleaner Technologies
4.1 Overview of Cleaner Technologies

The report identifies several cleaner technologies that can effectively reduce emissions in the brick,

cement, and

steel sectors:

e Brick Industry: The adoption of zigzag and vertical shaft kilns can drastically improve
energy efficiency and reduce coal consumption, cutting emissions by up to 40%.

Basis for Selection:

o

» Current Practices:

Nepal's brick sector predominantly uses traditional Fixed Chimney Bull's Trench
Kilns (FCBTKS), which are energy-intensive and emit high levels of pollutants.
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Transitioning to zigzag or VSKs is a feasible upgrade from FCBTKS as they require
moderate investments and existing workforce training.

Energy Efficiency:

Zigzag kilns improve fuel combustion by altering airflows, achieving 20-30% coal
savings.

VSKs consume even less energy and allow consistent operation, reducing
emissions further.

Emission Reduction Potential:

Studies conducted in Nepal show that zigzag kilns reduce particulate matter and
CO: emissions by 30-40%.

Policy Alignment:

The Nepal government has prioritized cleaner brick production technologies under
its Nationally Determined Contributions (NDCs) to address climate change.

Implementation Evidence:

Pilot projects in Kathmandu Valley have demonstrated the technical and financial
feasibility of converting traditional kilns to zigzag designs.

o Cement Industry: Utilizing alternative fuels like biomass and waste-derived fuels, along
with carbon capture and storage (CCS) systems, offers significant emission reduction
potential.

Basis for Selection

>

Current Practices:

Cement production in Nepal relies heavily on clinker imports and coal as a primary
fuel, contributing significantly to emissions.

Alternative Fuels:

Biomass and waste-derived fuels (e.g., refuse-derived fuel) are abundant in Nepal and
can replace a significant portion of coal use.

Studies in South Asia have shown 10-20% emissions reductions by co-processing
alternative fuels in cement kilns.

Carbon Capture and Storage:
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e While CCS is resource-intensive, integrating this technology in larger cement plants
like Udayapur Cement Industries can be a game-changer for long-term emission
reductions.

» Synergies with Waste Management:

o Nepal's waste-to-energy initiatives, such as the Banepa Municipality project, provide
a supply chain for waste-derived fuels.

» Global Examples:

o Countries like India and Thailand have successfully integrated alternative fuels into
cement production, proving scalability and effectiveness.

o Steel Industry: Transitioning to electric arc furnaces powered by renewable energy can
decrease reliance on fossil fuels and reduce emissions.

4.2 Economic and Technical Feasibility

While these technologies promise substantial environmental benefits, their adoption faces
challenges:

e Brick Industry: Moderate investment costs with quick payback periods due to fuel savings
make these technologies viable.

o Cement Industry: High capital costs for CCS systems pose a challenge, but long-term
operational savings and reduced carbon penalties make them economically feasible.

o Steel Industry: The shift to electric arc furnaces requires stable access to renewable
energy, necessitating infrastructure development.

4.3 Case Studies

Brick Industry

Case Study 1: Zigzag Kilns in Nepal (Kathmandu Valley)

e Organization: ICIMOD and Clean Energy Nepal
e Technology: Zigzag Kilns
e Qutcome: 20-30% coal savings, 40% reduction in emissions.

Case Study 2: Vertical Shaft Brick Kilns (VSBK) in Nepal

o Organization: MinErgy and Swiss Agency for Development and Cooperation (SDC)

e Technology: Vertical Shaft Brick Kilns (VSBK)

e Outcome: 40% energy reduction compared to clamp kilns, significant reduction in black carbon
emissions.
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Case Study 3: Improved Brick Production in Bangladesh

e Company: Hybrid Hoffman Kiln (HHK) Operators
e Technology: Hybrid Hoffman Kilns
e Outcome: 50% energy savings and improved working conditions.

Case Study 4: Tunnel Kilns in India (Wienerberger)

e Company: Wienerberger India
e Technology: Tunnel Kilns

e Outcome: Automated production with consistent quality and 30-40% energy savings.

Case Study 5: Biomass-Fueled Kilns in Vietnam

e Company: Local SMEs supported by Vietnam Clean Energy Program
e Technology: Biomass-Fueled Kilns
e Outcome: Replaced coal with agricultural waste, reducing emissions by over 60%.

Case Study 6: EcoKilns in India

e Company: EcoKiln Alliance, India
e Technology: Modified zigzag kilns
e Outcome: Reduced coal consumption by 35% and improved air quality.

Case Study 7: Cleaner Kilns in Pakistan’s Punjab Region
e Company: Punjab Environmental Protection Department

e Technology: Zigzag Kilns and energy-efficient modifications
e QOutcome: Over 7,000 kilns transitioned, reducing CO: emissions by 40%.

Case Study 8: Solar-Assisted Brick Kilns in Bangladesh
e Company: Bricks Bangladesh Initiative

e Technology: Solar-powered fans for optimized airflow
e Outcome: Reduced coal consumption by 20% and emissions by 25%.

Case Study 9: Improved Firing Technology in Nepal

e Company: Bhaktapur Brick Initiative
e Technology: Use of energy-efficient stoves and kiln firing methods
e Outcome: Reduced coal use by 30% and improved brick quality.

Case Study 10: Fly Ash Bricks in India

e Company: NTPC India
o Technology: Fly ash brick production from industrial waste
e Outcome: Eliminated the need for clay and reduced carbon emissions significantly.
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Cement Industry

Case Study 1: Alternative Fuels at ACC Cement, India
e Company: ACC Limited

e Technology: Co-processing of alternative fuels
e Outcome: 10-15% coal substitution, 20% emissions reduction.

Case Study 2: Waste Heat Recovery at Shree Cement, India

e Company: Shree Cement Limited

e Technology: Waste Heat Recovery Systems (WHRS)

e Outcome: Reduced energy consumption by 20-25%, lowering emissions significantly.
Case Study 3: Biomass Co-Processing at Holcim, Philippines

e Company: Holcim Philippines

e Technology: Biomass co-processing
e Outcome: Replaced 15% of coal use with rice husks, reducing GHG emissions by 10%.

Case Study 4: Carbon Capture and Storage (CCS) at Norcem, Norway

e Company: Norcem (HeidelbergCement)
e Technology: CCS systems
e Outcome: Captured 400,000 tons of CO: annually.

Case Study 5: Solar Power Integration at LafargeHolcim, Jordan
e Company: LafargeHolcim
e Technology: Solar power for cement production

e Outcome: Reduced reliance on grid electricity, cutting emissions by 10%.

Case Study 6: Geopolymer Cement Production at Zeobond, Australia
e Company: Zeobond Pty Ltd

e Technology: Geopolymer Cement
e Outcome: Reduced CO: emissions by up to 80%.

Case Study 7: Use of Industrial Waste at Dalmia Cement, India
e Company: Dalmia Bharat Cement

e Technology: Industrial waste in clinker production
e Outcome: Reduced clinker factor by 40%.

Case Study 8: Blended Cement Production by CEMEX, Mexico



e Company: CEMEX
e Technology: Blending cement with pozzolanic materials
e Outcome: Reduced CO: emissions by 30%.

Case Study 9: Low-Carbon Cement by UltraTech, India
e Company: UltraTech Cement

e Technology: Limestone Calcined Clay Cement (LC3)
e Outcome: Achieved 40% emission reductions compared to OPC.

Case Study 10: Integrated Solar Cement Plant at Vicat, France
e Company: Vicat Group

e Technology: Solar power integration with automated processes
e Outcome: Reduced operational emissions by 25%.

Steel Industry

Case Study 1: Electric Arc Furnaces (EAF) at Tata Steel Recycling, India
e Company: Tata Steel Recycling

e Technology: Electric Arc Furnaces (EAF)
e Qutcome: 60% emissions reduction compared to blast furnaces.

Case Study 2: Hydrogen-Based DRI at SSAB, Sweden
¢ Company: SSAB

e Technology: Hydrogen-based Direct Reduced Iron (DRI)
e Qutcome: 90% emissions reduction.

Case Study 3: Renewable Energy Integration at JSW Steel, India
e Company: JSW Steel
e Technology: Renewable-powered steel production
e Outcome: Reduced CO: emissions by 30%.

Case Study 4: Waste Heat Recovery at Jindal Steel, India

e Company: Jindal Steel and Power Limited
e Technology: Waste Heat Recovery

e Outcome: Utilized waste heat for power generation, cutting emissions by 20%.

Case Study 5: Recycling Scrap Steel at ArcelorMittal, Brazil

e Company: ArcelorMittal Brazil
e Technology: Scrap steel recycling
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e Outcome: Reduced emissions by 40%.
Case Study 6: Hybrid Electric Arc Furnace (EAF) at Nucor, USA
e Company: Nucor Corporation

e Technology: Hybrid EAF with scrap and DRI
e Outcome: Reduced emissions by 50%.

Case Study 7: Carbon-Neutral Steel Production at Thyssenkrupp, Germany
e Company: Thyssenkrupp Steel Europe

e Technology: Hydrogen-based steelmaking
e Outcome: Achieved carbon-neutral production.

Case Study 8: Circular Economy Approach by POSCO, South Korea

e Company: POSCO
e Technology: Recycling industrial by-products
e Outcome: Reduced waste generation and CO: emissions.

Case Study 9: Green Steel Initiative by Voestalpine, Austria
e Company: Voestalpine

e Technology: Hydrogen-based steelmaking pilot project
e Outcome: Achieved a 50% reduction in emissions during trials.

Case Study 10: Renewable EAF Operations at Gerdau, Brazil

e Company: Gerdau
e Technology: Renewable-powered EAFs
e Outcome: Reduced emissions by 60% with renewable energy integration.

These 30 case studies provide a diverse and actionable pool of examples for cleaner technologies
in the brick, cement, and steel sectors. Each demonstrates practical benefits, scalability, and

relevance for Nepal's industrial context.

5. Target Setting for Emission Reduction (2030-2035)

5.1 Scenario Analysis

The report outlines two scenarios to project emissions from 2030-2035:

e Business-As-Usual (BAU): Emissions are projected to rise to 48,847 Gg CO2-equivalent

by 2035 under current practices.
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o Sustainable Development: Targeted interventions can achieve a 40% reduction in
emissions, aligning with Nepal’s NDC goals.

For scenario analysis, the production projection has been devised form historical production data available
from NRB (2024) and the national gross value added (GVA) in 2011 constant price. The sectoral GVA has
not been used as the analysis indicated stronger correlation with the national GVA. The GVA growth rate
for following years have been taken as per 16" five year plan (NPC, 2023), whose average rate of growth
from 2024-2029 is 7.1% per annum. The statistics of regression model is given in section 0 (Annex)

Table 4 Elasticities for production projection

Sector Elasticity Remarks
Brick 2.794 Calculation.
Cement 2.575 (NRB, 2021)

E=4.79 as per Dol (2019) (but the regression
statistics were weak)
Iron and Steel 2.23 (EC/DOI, 2021)

5.2 Demand Projection

The demand projection for each commodity is as shown in Figure 3. Based on the data, it is evident that the
demand for bricks and cement is expected to grow significantly. This growth is primarily driven by the
targeted increase in economic activities, which will likely boost construction, infrastructure development,
and industrial expansion.

Given this anticipated increase in production of these energy intensive sectors, that typically rely on fossil
fuels, they will contribute to fuel consumption and emissions. Therefore, if the national production capacity
expands to accommodate the increased demand for these materials, a corresponding increase in the
consumption of energy resources, as well as the associated emission can be expected.
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Iron and Steel (Thousand Tons) ® Bricks (Million pieces)
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Figure 3 Projection of demand of each commodity till 2035

5.1.1 BAU scenario
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The BAU scenario has been developed with the assumption that the current trend of demand will keep on
increasing, in relation to national GVA the elasticities for production function are given in Table 4.
Furthermore, technology and fuel type penetration are assumed to remain like the status.

The results of the analysis indicate that the total emission can increase to 20,000 Gg CO2-eq by 2030 and
steeply rise to 48,000 Gg CO2-eq by 2035 from these three sectors. That is an average growth rate of 15.3%
(2020-2035). The sharp rise between 2023 and 2035 can be attributed to government’s ambitious target to
reach higher economic growth — that includes the increase on construction sector — which is a crucial part
as the polices also targets to develop large hydropower plants (Government of Nepal, 2020; MoFE, 2021).

This analysis indicates that without changes in technology or fuel types, the growth in demand for cement
will lead to a considerable increase in emissions, particularly from energy use and the cement production
process itself. This highlights the need for strategies to reduce emissions, such as adopting cleaner
technologies or alternative fuels, to address the impact of this growing sector.
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Figure 4 GHG Emissions projection in BAU scenario

5.1.2 Sustainable Energy Industrial Development Scenario

In this scenario, different strategic intervention has been assumed for different sectors. Table below gives
the main assumptions for each sector.

Sector Targeted Assumptions Reference

Bricks 90% of bricks will be produced from For GGGI by MinErgy
ZigZag Kilns with better efficiency

Cement 41.66% reduction in thermal energy (NEEP/GIZ, 2012)
70% clinker content in cement

Iron and Steel Efficiency Improvement in furnace by (NEEP/GIZ, 2012)
12.5%
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Figure 5 illustrates the effect of strategic interventions on greenhouse gas emissions in total. Under the SID
scenario, total GHG emissions will increase at a slower rate of 12.3% per year, compared to a higher 15.3%
per year in the BAU scenario. As a result, emissions in the SID scenario are projected to reach 13,000 Gg
CO: equivalent by 2030 and 32,000 Gg CO: equivalent by 2035. This represents a significant reduction of
31% in emissions by 2030 and 33% by 2035, compared to the BAU scenario. These reductions indicates
the effectiveness of the proposed interventions in mitigating the growth of emissions, signifying the
potential benefits of targeted strategies for climate change mitigation.
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Figure 5 Emissions projection in Bau and SID scenario

As seen from Figure 6, the cement industry demonstrates the most significant reduction in emissions. This
is primarily attributed to a 42% reduction in emissions from energy use and an additional 26% reduction
from process-related emissions. These reductions highlight the industry's potential for improvement
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through energy efficiency measures and the adoption of cleaner technologies. In contrast, the iron and steel
industry show the smallest reduction in emissions. This is largely due to the technological limitations of
current furnace technologies, which restrict the potential for further efficiency improvements.
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Figure 6 Emissions projection in SID scenario

5.3 Recommended Plan of activities

Activity

Enforce implementation of Zigzag kilns

Replace all traditional kilns by 2035

Promote use of renewable biomass

Promote use of renewable biomass

Promote current efficiency improvement incentives
Implement Energy Audit regulation

Develop database of capacity, production and other technical
details of Iron and Steel sector

¢ Promote furnace efficiency improvement

e Promote Electrification

Bricks Sector

Cement Sector

Iron and Steel

e 2025: Launch pilot projects for cleaner technologies.
e 2030: Scale up interventions nationwide.
e 2035: Achieve full implementation of emission reduction strategies.
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6. Stakeholder Engagement and Validation
6.1 Stakeholder Consultation Process

Consultations were conducted with key stakeholders, including government bodies, industry
associations, and civil society organizations. These discussions provided critical insights into the
challenges and opportunities for emissions reduction.

6.2 Policy Dialogue

A validation workshop will be carried out tentatively in January 2025 to finalize the emission
reduction targets and recommendations, with strong stakeholder endorsement for proposed
interventions. A separate policy brief will also be provided post workshop.

A formal half-day policy dialogue could not be organized in December due to scheduling conflicts
with key stakeholders. The Ministry of Forests and Environment (MoFE), responsible for
preparing NDC 3.0, was occupied with the preparation of NDC 3.0 meeting. Similarly, the Cement
and Steel Industry Associations, crucial stakeholders for the assessment, requested to postpone the
dialogue.

Despite these challenges, the Federation of Nepal Brick Industries, and other relevant stakeholders,
including government entities, development partners, CSOs, private sector representatives,
academia, women, and youth groups participated in the NDC 3.0 IPPU sector preparation meeting
organized by MoFE's Climate Change Management Division (CCMD). A sideline meeting was
conducted during this event itself to address the dialogue’s objectives.

The sideline meeting included representatives from MoFE, MoUD, AEPC, WWF, PEEDA,
Prakriti Resource Center, Nepal Youth for Climate Action, FNBI, and Climate Analytics.
Discussions focused on:

e The status of the brick, cement, and steel industries.
e Strategies to create an enabling environment for these sectors.
e Policy recommendations for inclusion in NDC 3.0.

In addition, separate bilateral meetings were held with the Cement, Steel, and Brick Industry
Associations to validate data, address gaps, and explore feasible measures for adopting cleaner
technologies.

7. Conclusion and Next Steps
7.1 Summary of Findings

The brick, cement, and steel sectors in Nepal possess significant potential for emissions reduction
through cleaner technologies and policy reforms. Achieving these reductions requires coordinated
efforts and international support.
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7.2 Recommendations for Implementation

o The lack of data or accountable data is highly alarming rendering all forms of estimations
and projection susceptible to irregularities and inaccuracies.

o Prioritize financial incentives and technical assistance for cleaner technologies.

o Strengthen regulatory frameworks and institutional coordination.

o Leverage international financing for infrastructure development and technology adoption.

7.3 Next Steps

o Develop sector-specific implementation plans with clear timelines and resource
requirements.

o Establish a robust monitoring framework to track progress toward NDC targets.
« Foster partnerships with global organizations to access technical expertise and funding.
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Annex
Production data

Cement Production Bricks Iron Rods

Metric tons Pieces (million) Metric tons
2011 281,407 15,611 177,879
2012 771,061 5,847 256,593
2013 1,073,738 4,349 292,363
2014 1,201,607 4,640 313,821
2015 1,328,957 4,835 290,902
2016 1,305,322 5,265 229,218
2017 2,065,762 5,906 479,696
2018 1,938,272 56 632,749
2019 2,318,156 70 671,527
2020 2,151,482 48 396,830
2021 3,122,917 23 609,093
2022 3,392,128 37 633,930
2023 3,349,443 95 527,618

Production data (from other sources)
The production data as provided by NRB is not consistent with what the stakeholders and literatures have
mentioned. The data by NRB are based on samples, and therefore could be affected by random sampling
errors. Therefore, the actual production data has been collected from other source, validated by
stakeholders and researches.

Data from: Nepal Rastra Bank (NRB, 2024)

Brick Sector

Year Annual Brick Production | Remarks
million

2007 872 (CBS, 2008)in (Manandhar and Dangol, 2013)
2008 753 (CBS, 2008) in (Manandhar and Dangol, 2013)
2009 2,000 (CEN, 2009) in (Manandhar and Dangol, 2013)
2011 2,000 (CEN, 2009) in (Manandhar and Dangol, 2013)
2013 3,200 (Manandhar and Dangol, 2013)
2015 4,370 (ICIMOD, 2018)
2018 5,140 (ICIMOD, 2018)

Cement Sector

Import and production of cement and clinker (million tons) (NRB, 2021)

Cement Clinker Total Demand Cement from
Clinker Clinker
production Limestone | only

Import | Production | Import | Production* | (Calculated) | Cement | Clinker | based** based

2015 15 3 13 2.9 1.6 4.5 4.2 1.68 1.30
2016 1.7 3.2 15 3 15 4.9 4.5 1.58 1.50
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2017 3 5 2.9 4.8 1.9 8 7.7 2.00 2.90

2018 3.4 6.4 3.3 6.1 2.8 9.8 9.4 2.95 3.30

2019 1.6 7.5 1.3 7.1 5.8 9.1 8.4 6.11 1.30
Total (2019) =7.41

e *This is estimated to be total clinker available
e ** Estimated based on 95% clinker in total cement production.

Present scenario of Cement Production (NRB, 2021)
(in million tons)

Annual capacity

Actual production

Domestic demand

15

7.49

9.05

Emission Parameters
Global Warming Potential — 100 years’ time horizon

CO; 1
CH4 28
N.O 265
Emission Factors of Direct Emissions of GHGs
1.A2- Fuels CO2 CH4 N20
Manufacturin
Industries andg kg/TJ kg/TJ kg/TJ
Construction Wood/Wood Waste 30.00 4.00 IPCC Tier 1
112,000.00
Other Primary Solid Biomass 30.00 4.00 IPCC Tier 1
100,000.00
Other Bituminous Coal 10.00 150 IPCC Tier 1
94,600.00
Other Kerosene 3.00 0.60 IPCC Tier 1
71,900.00
Liquefied Petroleum Gases 1.00 0.10 IPCC Tier 1
63,100.00
Gas/Diesel Oil 3.00 0.60 IPCC Tier 1
74,100.00
Motor Gasoline 3.00 0.60 IPCC Tier 1
69,300.00
Residual Fuel Oil 3.00 0.60 IPCC Tier 1
77,400.00
(IPCC, 2024)
Emission Factors of Non-GHGs
NMVOC | NOx SOx
g9/GJ g9/GJ g9/GJ
Biomass 300 91 38.4
Gaseous Fuels 23 74 0.67
'Other' Liquid Fuels 25 513 47
Solid Fuels 88.8 173 900
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(Agency, 2016; EEA, 2023)

Projection Models
Brick Production

Regression Statistics
Multiple R 0.930463334
R Square 0.865762016
Adjusted R Square 0.754650905
Standard Error 1592015.802
Observations 10
ANOVA
Significance
df SS MS F F
1.47E+1 | 58.0451
Regression 1 1.47E+14 4 1 6.2E-05
2.53E+1
Residual 9 2.28E+13 2
Total 10 1.7E+14
Standard Upper Lower Upper
Coefficients Error t Stat P-value | Lower 95% 95% 95.0% 95.0%
Intercept 0 N/A N/A N/A N/A N/A N/A N/A
GVA_Nat_ | 2.79494438 7.61873 | 3.26E-
11 8 0.366852 4 05 1.965069 3.62482 1.965069 3.62482
Cement Production
Regression Statistics
Multiple R 0.927501
R Square 0.860258
Adjusted R
Square 0.840295
Standard Error 267095.5
Observations 9
ANOVA
Significanc
df SS MS F eF
3.07E+ | 43.092
Regression 1 3.07E+12 12 28 0.000315
7.13E+
Residual 7 4.99E+11 10
Total 8 3.57E+12
Coefficient Standard Upper Lower Upper
S Error t Stat P-value | Lower 95% 95% 95.0% 95.0%
- | 0.0035
Intercept -3577155 829107.1 | 4.31447 04 -5537682 | -1616628 -5537682 -1616628
6.56447 | 0.0003
GVA Nat 11 2.793837 0.4256 1 15 1.787454 3.80022 1.787454 3.80022
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List of Participants: Stakholder Consultation

SN | Name Organization

1 | Naresh Sharma MoFE

2 | Sudip Acharya MOUD

3 | Shankar Bahadur Chand Federation of Nepal Brick Industries
4 | Mahendra Bahadur Chitrakar Federation of Nepal Brick Industries
5 | Raghu Nanth Maru Cement Manufacturers Association of Nepal
6 | Bidur Puri Nepal Steel Rolling Mills Association
7 | Dr. Rana Bahadur Thapa AEPC

8 | Parbata Bhatta AEPC

9 | Aarati Khadgi WWF

10 | Biraj Gautam PEEDA

11 | Manjeet Dhakal Climate Analytics

12 | Neelam Sharma Rijal Prakriti Consulting

13 | Shree Raj Shakya Institute of Engineering

14 | Anita Prajapati Institute of Engineering

15 | Ashma Vaidya GESI Expert

16 | Dr Dharma Uprety Practical Action

17 | Anzoo Sharma CRT-N

18 | Umesh Balal Magar Youth and Climate Justice Advocate
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