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Abbreviations and Glossary

Abbreviation Full Form

ACP annual Credit Plan

BAU Business as Usual

CAPEX Capital Expenditure

CBAM Carbon Border Adjustment Mechanism (EU)

CBF Commaon Boiler Facility

CBG [ Bio-CNG Compressed Bio-Gas / Blemass-based Compressed Natural Gas
CETP Carmmaon Effluent Treatrment Plant

CGTMSE Credit Guarantee Fund Trust for Micro and Small Enterprises
CGWEBE Central Ground Water Board

CRM Crop Residue Management

DG Set Digsel Generator Set

DISCOM Distribution Company (electricity)

DPR Detailed Project Report

DSM Demand-5Side Management

EMS Energy Management System

ESCO/RESCO Energy Service Company / Renewable Energy Service Company
ESG Environmental, Social & Governance

EV Electric Vehicle

FLDG First Loss Default Guarantee

GGH Green Growth Hub

GPS Green Portfolio Standard

GRAP Graded Respanse Action Plan

GSDP Gross State Domestic Praduct

GSVA Gross State Value Added

GSTN Goods and Services Tax Metworlk

H-GTF Haryana Green Transition Fund
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Abbreviation Full Form

HAREDA Haryana Renewable Energy Development Agency
HEEP Haryana Enterprises & Employment Palicy
HSIIDC Haryana State Industrial & Infrastructure Development Corporation
HSPCB Haryana State Pollution Contrel Board

HWRA Haryana Water Resources Authority

ICE Internal Combustion Engine

IGBC Indian Green Building Council

IMC /IMT Integrated Manufacturing Cluster / Industrial Medel Tawnship
kgCQ?e Kilograms of CO7 equivalent

KPI Key Performance Indicator

MLD Millicn Litres Daily

MRF Material Recovery Facility

MRV Measurement, Reporting & Verification

MSME Micra, Small & Medium Enterprises

MtCO? Million Tonnes of CO?

MVA Manufacturing Value Added

NCR Matienal Capital Regien

NPA Men-Performing Asset

NSGF Mational Skills Gualifications Framework

OEM Original Equipment Manufacturer

OPEX Operational Expenditure

PAT Perform, Achieve & Trade scheme (BEE)

PHED Public Health Enginesring Department

PMU Project Management Unit

PWD Public Warks Department

RE Renewable Energy

RDF Refuse Derived Fuel

Page 2
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Abbreviation Full Form

RlA Regulatory Impaoct Assessment

RPO Renewable Purchase Obligation

SCAP/SCCC State Climate Action Plan / State Council on Climate Change
SEEAP State Energy Efficiency Action Plan

SEP State Environment Plan

S5GT-PMU State Green Transition Project Management Unit
SLBC State Level Bankers' Committes

SPV Special Purpose Vehicle

STP Sewage Treatment Plant

SVs5u Shri Vishwakarma Skill University

TPD /TPH Tonnes Per Day / Tonnes Per Hour

UEI Unified Energy Interface

ULB Urban Local Body

VPP Virtual Power Plant

ZLD Zero Liquid Discharge
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Key Glossary Terms

Terms Definition

Carbon Border
Adjustment Mechanism
(CBAM)

EU regulation effective 2026 imposing a carbon tax on imports of
carbon-intensive goods (steel, cement, textiles, ete.) proportional to
embedded emissions.

CRAEHT GOl
LH CRHTRE

Cluster RESCO A Renewable Energy Service Company aggregating renewable energy
demand from multiple MSMEs in an industrial cluster to finance and
operate a shared solar asset.

Green Growth Hub Proposed lean 5PV the housing a Stote Project Management

(GGH) Agency and Green Finance Cell, to coordinate and execute
the green transition.

Green Open Access Mechanism permitting energy consumers above a threshald
(eurrently 1MW) to source renewable pawer directly.

Reform proposed to reduce threshold to 100 k'W.

Haryana Visien 2047 State strategic decurnent targeting a USD 1trillion-plus economy
and positioning Haryana as the 'Mon-5top Life Force of Viksit Bharat'.

Stranded Asset An asset that loses value prematurely due to regulatory change,

market shifts, or resource constraints — e.q., a coal boiler that
becomes illegal te operate before end of financial life.

Unified Energy Interfoce
(VEI)

Proposed digital platform that cggregaotes smart meter, G5TN fuel,
and 5TP sensor data to generate real-time carbon intensity scores
and Green Passports for enterprises.

Zero Ligquid Discharge
(ZLD)

Water treatment standard under which all effluent is treated
and reused, with zero discharge to external water bodies.

Page &
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Chapter1: EXECUTIVESUMMARY
1.15tate Economic and Transition Context

Haryana enters the green transition from a position of relative economic strength,
with a diversified economy led by services, industry and agriculture, a strong
industrial base, and a high degree of integration with national and export markets.'
At the same time, this growth model is increasingly exposed to transition-related
pressures arising from energy dependence, industrial pollution control
requirements, groundwater stress, tightening environmental norms, and
changing market expectations around low-carbon production and resource
efficiency. In this context, green transition in Haryana should be viewed not only as
an environmental agenda, but as an economic competitiveness, infrastructure
modernization, and long-term resilience agenda aligned with Haryana Vision
@2047.

1.2Scope and Purpose of the Report

This report should be read as a Baseline & Pathways Report. It presents a
structured assessment of Haryana's transition-relevant landscape, current-state
implications, and sectoral pathway options. The analysis highlights the
importance of industrial clusters and MSME ecosystems as the practical centre of
transition planning, especially in sectors such as automotive, textiles, engineering,
agro-processing, and allied manufacturing. The conceptual framing for transition
is set out in Chapter 3, the State baseline and its implications are presented in
Chapter 4, and sector-specific baselines, transition considerations, and indicative
pathways are set out in Chapter 5. Transition finance is discussed in Chapter 6,
cross-cutting enablers including governance, skills, and digital MRV in Chapter 7,
consolidated recommendations in Chapter 8, and next steps for validation and
actionin Chapter 9.

1.3Headline Baseline Messages

The baseline presented in this report points to five broad messages for Haryana's
green transition:

» Economic strength provides a platform for transition, but current growth
patterns remain exposed to resource stress, environmental compliance
pressure, and changing market conditions.

# Industrial and export activity is geographically concentrated, which creates

'Econamic Survey of Horyano 2026-25
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both a practical basis for cluster-focused action and a concentration of
transitionrisk.

» Power transition remains incomplete, with renewable energy capacity
growing but still not fully reflected in the effective supply mix.

» Woater stress is emerging as a structural economic constraint, particularly for
urban and industrial systems dependent on groundwater and weak wastewater
reuse.’

» Finance is available in aggregate, but transition-oriented finance remains
vnder-defined, weakly tagged, and insufficiently linked to cluster-level
implementation needs.

» The detailed discussion and supporting evidence for these issues are presented
across Chapter 4: Haryana's Current State and Implications and Chapter 5:
Sector Baselines, Transition Considerations & Indicative Pathways.

1.4 Priority Transition Domains

Taken together, the evidence suggests that Haryana's transition challenge is
concentratedinaset of interlinked domains:

» clean power access andindustrial energy efficiency;

» industrial process modernization and emissions reduction;

= water security, wastewater reuse, and pollution compliance;

7 MSME competitiveness and supply-chainreadiness: and

» finance, governance, and digital monitoring systems needed to support scale.

These domains are examined in greater detail through sector chapters and cross-
cutting enabler sectionslaterinthe report.

1.5 Sector and System Lens of the Report

To maintain animplementation-oriented perspective, the report adopts a sector-
pathway approach covering key transition domains such as MS5MEs, power,
automotive, steel, textiles, water-linked infrastructure, and associated enabling
systems. For each area, the report combines current baseline evidence with key
risks and gaps, indicative transition priorities for 2026-2030, longer-term
direction to 2047, and indicative KPls, MRV, financing, and institutional
considerations. Detailed sector analysis is presented in Chapter 5, with transition
finance and cross-cutting enablers covered in Chapters 6 and 7 respectively.

" Stote Environment Action Plon ad HWRA related doto
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1.6 Strategic Direction

The report suggests that Haryana's green transition should proceed as a phased
competitiveness and resilience agenda. In the near term, priority should be placed
on strengthening the baseline, identifying first-priority districts and clusters,
improving transition-relevant data systems, and initiating action in high-impact
areas such as MSME decarbenisation, renewable energy integration, wastewater
reuse, and cleaner industrial infrastructure. Over time, this will require stronger
coordination across departments, finance institutions, and implementation
agencies to move toward a whole-of-government transition approach.

1.7How This Report Should be Read

Thisreportisintended to function as an evidence-based planning and consultation
document. It is not a statement of approved policy or a final departmental
roadmap. Rather, it provides a structured starting point for validation,
pricritization, and phased action aligned with Haryana Vision @2047. Readers
seeking the conceptual framing for why transition is needed and how it should be
understood should refer to Chapter 3. Readers seeking detailed State baseline
evidence and its implications should refer to Chapter 4. Those seeking sector-
specific transition analysis and indicative pathways should refer to Chapter 5,
while those reviewing transition finance, cross-cutting enablers, consolidated
recommendations, and next steps should refer to Chapters 6, 7, 8, and ?
respectively.
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Chapter 2 METHODOLOGY & EVIDENCEAPPROACH

2.1Purpose and Analytical Approach
This report has been prepared as an evidence-based assessment of Haryana's
greentransitionlandscape, with the dual purpose of:
i.  establishing acredible baseline across key transition-relevant
sectors and systems; and
ii. identifyingindicative sectoral pathways, institutional needs, and
implementation prierities that may guide near- to medium-term policy
action.
The analysis is based primarily on a synthesis of authoritative state and national
sources, including the Economic Survey of Haryana 2024-25, State Energy
Efficiency Action Plan (SEEAP) 2023, State Envirenment Plan (SEP), HWRA-
related data, and other official reference documents usedin the report. The overall
analytical framing is aligned with Haryana Vision 2047, so that green transition is
interpreted not as a stand-alone environmental theme, but as a cross-cutting
economic, industrial, infrastructure, and resilience agenda relevant to the State's
long-term development pathway.

2.2Evidence Hierarchy

To ensure consistency, reliability, and policy relevance, the report applies an
evidence hierarchy for the use of data, baselines, and comparative references.
Thedraft already identifies a three-tier structure, which may beretainedin refined
form as follows:

Tier 1: Primary State-Level Evidence: This includes core Haryana-specific
documents such as Haryana Vision 2047, the Economic Survey of Haryana 2024-
25, Statistical Abstract of Haryana 2023-24, the State Environment Plan, SEEAP
2023, HWRA-related datasets, and other official state records. These sources
should form the basis for all state-specific numeric baselines and key factual
claims.

Tier 2: Official National Evidence: This includes official national datasets,
guidelines, and benchmarks such as those from the Central Electricity Authority
(CEA), Bureau of Energy Efficiency (BEE), Central Ground Water Board (CGWB),
CGTMSE, and other Government of India sources. These should be used for
benchmarking, regulatory context, national comparison, and interpretation of
sectoral standards, but should not substitute for Haryana-specific baseline data
where state-level evidenceis available.
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Tier 3: Reference and Best-Practice Sources: This includes policy reports,
multilateral studies, and comparative references such as NIT| Aayog reports, just
transition models from other states, and selected international or institutional
studies. These sources are useful for qualitative framing, pathway design,
institutional options, and comparative learning, but should not be used as
substitutes for verified Haryana-specific evidence.

2.3 DataClassification Protocol

For clarity of interpretation, all figures, claims, and tables in the final report should
be read through the following data classification categories:

Official Baseline: directly traceable to an official state or national source.
Derived Calculation: computed from official source data and clearly labelled as
such.

Official Benchmark: national or regulatory benchmark used for comparison.

2.4 Scope and Interpretation of the Report

This document should be read as a Baseline & Pathways Report, rather thanas a

pure baseline compendium. It combines:

» current baseline evidence on Haryana's transition-relevant sectors and
systems;

= identification of key transition risks, constraints, and enabling gaps;

» indicative sectoral pathways for 2026-2030;

# longer-termdirectional outlooks aligned with the Vision 2047 horizon; and

» proposed KPl, MRV, governance, and financing considerations for further
consultation.

Each sector chapter is structured to present: (i) sector context and relevance; (ii)

baseline status and transition constraints; (i) indicative transition directions and

enabling considerations; and (iv) illustrative KPIs and MRV considerations, to be

refined through subsequent consultation.

The purpose of this structure is to distinguish clearly between what is already

evidenced in the current baseline, what risks and constraints are emerging, and

what transition directions may merit further policy and programmatic

consideration. At this stage, the report should be read as a consultation-oriented

analytical document rather than as a final implementation blueprint or allocation

framework.



2.5 Limitations and Need for Validation

The report recognizes that evidence depth is not uniform across all sectors. Some
indicators are directly traceable to official Haryana sources, while others may
currently rely on proxy evidence, analytical estimates, or indicative assumptions
due to limitations in available datasets, absence of sector-specific green
taxonomies, or lack of a consolidated state-level MRV architecture.

Accordingly, all non-official estimates, scenario values, financing assumptions,
and proposed interventions should be treated as indicative for consultation
purposes unless separately validated and adopted by the concerned department
or agency. This is especially important in sections relating to transition finance,
sectoral investment assumptions, cluster-level opportunity estimates, and
proposed governance mechanisms.

Thisreportisintended to functionas:

+ anevidence-based baseline for transition planning;

# astructuredinput for interdepartmental consultation;

» abasisforidentifying priority districts, sectors, and clusters;

» a reference point for designing future programmes, pilots, and investment
strategies; and

» an analytical support document for aligning green transition priorities with
Haryana Vision 2047.

It should not be interpreted, in its current form, as a statement of approved policy
or as a final departmental roadmap. Rather, it is best understood as a structured
evidence base and planning document to support further validation, prioritization,
and phased action.
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Chapter 3: Transition Imperative and Relevance for Haryana

3.1Why Transitionis Needed?

Over the past decade, the imperative for transition has strengthened not only
because of climate and environmental risk, but also because market, investment,
and supply-chain conditions are changing rapidly. Sustainability performance is
increasingly becoming relevant to investor preference, buyer expectations, export
competitiveness, and long-term business resilience. For production systems,
infrastructure, and MSME-linked value chains, transition can no longer be viewed
only as a voluntary environmental improvement. It is increasingly connected to
market access, resource security, technology modernisation, and future
competitiveness.

For a state such as Haryana, this transition imperative arises from a combination
of structural pressures: industrial growth, rising energy demand, water stress, air-
quality concerns, changing buyer-side expectations, and the growing importance
of disclosure, traceability, and environmental performance in production
ecosystems. The policy relevance of transition therefore lies not only in reducing
emissions or pollution, but in ensuring that growth remains viable, efficient, and
resilientover thelongterm.

3.2 Whatis Transition?

Inthe context of this report, transition refers to the gradual movement of economic
systems, sectoral production structures, infrastructure, and institutions toward
lower-emission, more resource-efficient, and more resilient pathways. From an
emissions perspective, this direction is aligned with the broader global climate
framework under the Paris Agreement, which has reinforced the need for
progressive reduction in greenhouse-gas intensity, cleaner energy systems,
improved efficiency, and more sustainable patterns of production and
consumption.

At the state level, transition should therefore be understood as a structural
economic process rather than as a stand-alone environmental programme. [t
affects how energy is produced and consumed, how industries respond to resource
and compliance pressures, how water and waste are managed, how technology
choices evolve, and how labour markets and enterprise systems adjust over time.
In this sense, green transition is simultaneously a question of competitiveness,
resilience, and environmental sustainability.



3.3 Just Transition and Haryana's Relevance

A central principle within this broader transition is that it should be just, inclusive,
and socially responsible. A just transition seeks to ensure that the shift towards
lower-carbon and more sustainable systems does not impose disproportionate
burdens on workers, smaller enterprises, or vulnerable communities. It places
emphasis on safeguarding livelihoods, supporting phased adaptation, enabling
skilling and re-skilling, and ensuring that the benefits of transition are shared more
broadly.

In the Indian context, just transition extends beyond decarbonisation alone and
also includes access, resilience, and the ability of smaller firms and vulnerable
communities to participate in emerging green opportunities. For Haryana, this is
especially relevant in MSME clusters, export-linked supply chains, resource-
intensive industrial areas, and sectors undergoing technological and compliance
shifts. Ajust transition lensis therefore important not only for social protection, but
also for ensuring that enterprise adjustment remains feasible and that smaller
actors are not excluded from evolving market systems.

3.4 What Happensif Transitionis Delayed?

If transition is delayed, the risks are likely to extend beyond environmental stress
alone. Enterprises and sectors may face rising compliance costs, reduced
competitiveness in changing markets, growing exposure to buyer-side
sustainability requirements, and the danger of technological or asset
obsolescence. For MSMEs in particular, delayed transition may increase
vulnerability because sustainability investments often compete with working-
capital needs, while awareness, support systems, and common standards remain
limited.

At the state level, delayed transition may also deepen pressures related to
pollution, water stress, inefficient energy use, and industrial compliance. It may
reduce the preparedness of key sectors to respond to changing procurement
norms, disclosure expectations, and future trade-linked sustainability
requirements. In that sense, transition is not only about managing environmental
risk; it is also about avoiding future competitiveness loss and ensuring that
Haryana's growth model remains aligned with emerging national and global
directions.
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Chapter 4:Haryana's Current State and Implications

4.1 Economic Structure

Haryana's economy is led by services (51.2 percent of Gross State Value Added,
GSVA), followed by industry (32.9 percent) and agriculture (15.9 percent) at current
prices in 2024-25." The State's GSDP grew at 11.8 percent (current prices) in
2024-25. Per-capita income at £3,53,182 stands at approximately 1.7 times the
national average.

Sectoral Composition of Haryana GSVA 2024-25 (%)

Aguiculure [Primary)

B Services (Terfiary)
B Industry (Secondary)

m Agriculture (Primary)

*Eeonarmic Sursey of Harpano 2024-25
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4.2 Industrial and Export Geography

As of the Actuals for FY 2023-24, Haryana's industrial (merchandise) exports
stood at %1,63,430 Crore. For the ongoing FY 2024-25 (Advance Estimates), this
figure is projected to reach %1,83,041 Crore (Source: Economic Survey of Haryana
2024-25). This trade volume is geographically concentrated in an "Export Quad"
of four districts, which collectively drive over 70% of the state's total outbound
trade. This concentration creates a systemic vulnerability to international carbon
tariffs, particularly as the EU-CBAM entersits definitive phase in 2026.

District-wise Industrial Exports and Carbon Risk

Intensity (FY 2024-25 AE)

0 10000

sMEDIUM HIGH CRITICAL

Figure 2: District-wise Industreal Exports and Carbon Risk Intensity
Source: Statistical Abstroct of Horpana 2023-24

Table 4.1: Export Cluster Baseline & CBAM Vulnerability (FY 2023-24 Actuals Vs. 2024-25 AE)

Cluster f Primary Sector FY 2023-24 FY2024-25 CBAM Risk Primary Risk Driver
District (Actuals -ZCr) (AE-%Cr) Level
Gurugram- | Auto Components/ 52,450 58,639 HIGH OEM net -zero mandates;
Manesar IT (Scope 3) | Tier-2 vendor delisting risk.
Faridabad | Engineering/ 20,422 22,873 HIGH Fossil-fuel furnaces; carbon
Forging tax on steal/iren products,
Panipat Textiles / Dyeing 12,948 14,498 CRITICAL | High thermal energy from
coal boilers; 15-20% border
tax risk
Karnal Agro-processing 2121 10,215 MEDIUM | Methane intensity; "Green
/ Rice Basmati” cerfification needs,
STATE All Industrial 1,463,430 1,83,041 TO% concentration in
TOTAL these & districts.

* Saurce: Export values for FY 2023-248 (Actuals: ¥1,43,4230 Criand FY 2024-25 (hdvance Esfirmates: T1,65,041 Cr)
are dauread fram the Ecorsmic Survey of Horpona 2024-25. CBAM rak ratitgs are qualitative adsessmants based an secter chormcteristics

Page 14
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4.3Power and Energy Baseline

Haryana's total installed power capacity stands at15,936.65 MW as of 31 December
2024, of which renewable installed capacity is 2,212.13 MW, comprising 2,512.96
MW solar, 325.67 MW bio-power, and 73.50 MW small hydro. Despite this growing
renewable base, the actual renewable share in grid supply stands at approximately
4.62 percent, reflecting the gap between installed capacity and effective
contribution to power supply. Totalunits soldin FY 2024-25 (up to December 2024)
are 48,489.5 MkWh, with per-capita consumptionat 2,289 kWh.?

Haryana Total Installed Capacity Share (%) (as of 31 Dec 2024)

| Thermal [ Conventional [Coal/Goas/MNuclear]
H Solar Power
W Booi-power

B Small Hydro

Figure 3: Haryona Total Instabed Copocity Share (3] —
Saurce: Ecanomic Survey of Haryana 2024-25 {Table 4.4) and Ministry of New & Renewable Energy [MNREE) State- wise reports

4.5 Water and Environment Baseline

Haryana's groundwater extraction ratio stands at 136.75 percent of annual
recharge, making it one of India’s most water-stressed states. Of 143 assessed
groundwater blocks, 88 are classified as over-exploited (CGWB / HWRA 2025).
Treated wastewater generated stands at 1,487 MLD, of which only 281 MLD (18
percent)is currently reused, leaving an untapped reuse potential of approximately
1,206 MLD.*

Percentage gap (Treated wastewater re-use)
Total Treated Wastewater Generated

Treated Wastewater Actually Reused 18.90%

Water Reuse Gop (Wasted/Discharged) 81.10%

Fagure &: Water Reuvse Gap — Generated vs. Reused Treated Wastewater in MLD — Saurce: SEP 2025

"Economic Survey of Haryano 2024-25
‘State Ervirenmant Plan 2025
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4.5MSME and Credit Landscape

Haryana has over 14.14 lakh registered MSME units, concentrated in major
industrial districts. The State's MSME credit flow under the Annual Credit Plan
reached %1,21,516 crore in 2024-25, representing 144 percent of the target of
%84,278 crore. However, the share of explicitly green credit within this flow remains
low, and current official banking data does not separately track green MSME credit
in a formal manner. This suggests that, despite strong overall MSME credit flow,
the State does not yet have a sufficiently developed framework for tagging,
monitoring, and scaling transition-oriented finance within the MSME ecosystem

In contrast, the capital required to catalyze the state's overall transition is highly
grounded. While the State Energy Efficiency Action Plan (SEEAP) quantifies the
bankable investment potential for industrial efficiency at 26,610 Crore through
2031.°

MSME Credit Vs. Transition Need (¥ Crore)
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Figura 5: Liguidity V5. Transition Maed — Saurce: SLAC Haoryana Anrual Cradit Plan Data (2024-25)

4.6 Air Quality & Industrial Emissions Baseline

Air pollution has evolved from a public health crisis into a critical economic
constraint for Haryana's industrial competitiveness. The rigorous enforcement of
the Graded Response Action Plan (GRAP) by the Commission for Air Quality
Management (CAQM) triggers mandatory, periodic shutdowns of diesel
generators and coal-reliant industries during high-AQI periods. Consequently,

“Shabe Energy Efficiency Action Plan (SEEAF]
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industry estimates indicate that M5MEs in key NCR hubs, specifically Faridabad,
Sonipat, and Bahadurgarh, now face 30-45 lost operating days annually,
disrupting production cycles and paralyzing supply chains.

Intensity & Major Sources of Pollution by District in ;
Haryana (Based on SEP Data) @

[ Y Stone Crshers
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Figure &: Intensty & Major Sources of Pellution by District in Harpana (Based on State Climate Action Plan Data)

4.7 Implications of the Current State

The assessment presented in this chapter indicates that Haryana's transition
challenge is not confined to one sector or one environmental issue. Rather, it is
structural and cross-sectoral, touching industrial competitiveness, energy
affordability, water security, environmental compliance, export readiness, and
long-terminvestment viability.

The evidence suggests that several of the State's key growth systems are already
exposed to transition-related pressures. Industrial clusters face rising energy
costs, evolving buyer-side sustainability expectations, and increasing pressure to
modernise production systems. Water stress, groundwater depletion, and low
levels of treated-wastewater reuse point to growing resource constraints with
implications for agriculture, urban systems, and industry alike. At the same time,
smaller enterprises and local production ecosystems continue to face barriers



relating to finance, technology access, common infrastructure, digital readiness,
and compliance support.

Taken together, these trends imply that Haryana's green transition will require
more than isolated technical interventions. It is likely to depend on coordinated
action across sectors, stronger enabling systems, phased implementation, and
improved alignment between policy direction, institutional support, financing
access, and monitoring architecture. In this sense, the transition challenge isalso a
development-planning challenge: one that affects how the State manages
competitiveness, resilience, and resource efficiency over the medium to long term.
The assessment also suggests that delayed transition may increase future
adjustment costs. If current structural pressures remain unaddressed, Haryana
could face deeper exposure toresource stress, compliance burdens, carbon-linked
market risks, and fragmented sectoral responses. Conversely, a phased and
consultation-led transition approach could help the State align growth, resilience,
and environmental sustainability more effectively with the Vision 2047 horizon.
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CHAPTER 5: SECTOR BASELINES, TRANSITION
CONSIDERATIONS & INDICATIVE PATHWAYS

The sectoral risks, constraints, enabling gaps, and pathway options presented in
this chapter are derived from the report's baseline analysis, evidence hierarchy,
and sector review process. These have been identified through a triangulation of
Haryana-specific baseline evidence, relevant state and national policy and
regulatory references, stakeholder inputs and implementation discussions, and
selected comparative references used only for directionallearning.
Accordingly, the findings in this chapter should be read as analytical and indicative,
and not as definitive sector diagnoses or approved departmental positions. The
transition priorities, financing considerations, institutional options, and long-term
directions presented here are intended to support validation, interdepartmental
consultation, prioritisation, and phased planning. They should not be interpreted
as final policy commitments, binding targets, or mandatory implementation
prescriptionsunless separately adopted by the concerned department or agency.

5.1 SECTOR1:MSMEs(CLUSTERLENS)

5.1.1Where We Are

This section sets out the current MSME transition context, baseline conditions, and
the principal risks, constraints, and enabling gaps emerging from the available
evidence.

5.1.1.1Sector Context

Haryana's MSME ecosystem is a foundational pillar of the State's industrial
economy and a key carrier of manufacturing employment, export
competitiveness, and local value addition. The baseline indicates that Haryana has
over 14.14 lakh registered MSME units’, with a strong concentration in a few high-
density industrial districts and corridors. This makes MSMEs central not only to the
State's current economic structure, but also to the practical implementation of
green transition pathways.

The analysis in the report supports a cluster-first approach to MSME transition.
Rather than treating MSMEs as isolated units, it identifies industrial clusters as the

“Open Govl. Dota Platfarm



primary operational unit for decarbonisation, shared infrastructure, aggregation
of demand, and financing. Thisis particularly relevant in Haryana, where the State
Energy Efficiency Action Plan (SEEAP) identifies 56 priority MSME clusters across
21 districts, with especially high relevance in Gurugram, Faridabad, Panipat,
Sonipat, Karnal, and Hisar.

At the same time, Haryana's MSMEs face rising transition pressure from multiple
directions: stricter air-quality enforcement in NCR-linked districts, evelving
supply-chain disclosure requirements, increasing energy and compliance costs,
and the absence of a clearly tagged green finance architecture. These factors
make MSME transition a matter of competitiveness and business continuity, not
only environmental compliance.

5.1.1.2 Current Baseline

Haryana's MSME baseline indicates a large, geographically concentrated, and
financially active industrial ecosystem, but one that remains at an early stage of
green transition readiness. The report records 14,14,352 registered MSME units
statewide, with the largest concentrations in Gurugram (1.78 lakh) and Faridabad
(1.46 lakh). At a structural level, the top industrial districts account for a
disproportionately large share of the State's MSME base, reinforcing the case for
corridor- and cluster-based interventions rather than a fully dispersed statewide
strategy.

The SEEAP identifies 56 MSME clusters across 21 districts, including 451 rice milling
unitsin priority clusters, whichis animportant indicator of the scale and diversity of
the sector's transition challenge. The district concentration data in the report
further highlights Gurugram, Faridabad, Karnal, Panipat, Hisar, and Sonipat as
the mostimportant transition corridors from an MSME perspective.

The physical readiness baseline remains limited. The analysis highlights low
rooftop solarisation, estimated at below 5 percent, widespread use of IE1standard
motors, continued dependence on diesel generator (DG) sets, and low levels of
digital metering or structured energy data systems in MSME operations. These
characteristics suggest that alarge share of Haryana's MSME base remains reliant
on conventional and relatively inefficient energy systems.
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From a financial perspective, Haryana's MSME sector demonstrates strong credit
absorption. During FY 2024-25, MSME credit disbursement under the State
Annual Credit Plan reached %1,21,516 crore, representing 144 percent of target
achievement. However, the report also highlights an important systemic gap:
current official banking data does not separately track green MSME credit in a
formal manner. This suggests that, despite strong overall MSME credit flow, the
State does not yet have a sufficiently developed framework for tagging,
monitoring, and scaling transition-oriented finance within the MSME ecosystem.

The current incentive framework also shows that a partial policy base already
exists. Current evidence suggests availability of a State Green CAPEX subsidy of
50 percent of equipment cost (up to %20 lakh per MSME) and energy audit
reimbursement of 75 percent of audit cost (up to B2 lakh per MSME) under the
Haryana Revised Energy Conservation Scheme and related departmental
support. These measures provide an initial enabling platform, but do not yet
amount toa fulltransition ecosystem.

An additional dimension of Haryana's MSME transition baseline is the emergence
of buyer-side sustainability expectations and ESG-linked reporting pressures.
Evidence from MSME-focused transition studies suggests that awareness of
broader ESG frameworks remains limited among many smaller enterprises and is
often confined to a few more familiar certification systems. At the same time, the
direction of market pressureis becoming clearer: M5MEs linked to larger firms and
organised value chains are increasingly likely to face expectations relating to
energy use, emissions, water, waste, occupational safety, and broader reporting
discipline.

Available transition-readiness evidence also indicates that MSMEs often respond
more readily to market pressures than to regulation alene, but current market
signals remain uneven and fragmented. Smaller enterprises face uncertainty in
buyer demand, lack of clarity on common sustainability requirements, and
practical difficulty in prioritising compliance-related investments when these
compete with working-capital needs. In this context, transition readiness is not
only about cleaner technology adoption; itis also about the capacity of enterprises
to understand, document, and gradually respond to evolving compliance and
disclosure expectations.
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Table 5.1: Haryana MSME Sector Baseline Indicators

Indicator Value Source Remarks

Registered MSME | 14,146,352 Government Open Highest ¢ oncentrations in the Gurugram and

Units vnits Source Data Portal Faridabad industrial corridors,

Priority MSME 56 Clusters | SEEAP 2023 Identified across 21 disfricts; serves as the

Clusters primary unit of transition.

Rice Milling Units 451 units SEEAP 2023 Key agro -industriol subsecto r; high biomass
and thermal energy potential.

MSME Credit 71,21,516 Economic Survey 144% of target ochieved; indicates high

Disbursed Crore 20246-25 liguidity in the banking system.

MSME Solarisation | = 5% SEP f SEEAP Significant untapped potential for roofiop

Rate solar and open-access green power.

Moteor Efficiency IE1 Energy Audit Boseline Predominant use of inefficient mators;

Standard represents o major "low -hanging fruit" for EE.

Green CAPEX 50% of Cost | HR-ECS for MSMEs State incentive capped at £20 Lakh to support

Subsidy energy-efficient equipment,

Energy Audit 75% of Cost | Dept. of Renawable Reimbursement capped at 2 Lakh to

Support Energy encourage industrial diagnostics.

5.1.1.3 Key Transition Risks, Constraints and Gaps

Basis of identification: The risks, constraints, and enabling gaps outlined in this
section are derived from the MSME baseline presented in this report, read
together with the broader state transition baselinein Chapter 3, relevant state and
national policy and regulatory references, and comparative references where
relevant. These are presented as indicative analytical findings intended to support
consultation and prioritisation, and should not be interpreted as definitive sector
conclusions.

The analysis suggests that Haryana's MSME transition challenge is not confined to
technology adoption alone, but is shaped by a combination of regulatory
exposure, energy-system dependence, compliance readiness, financing
architecture, and implementation capacity.

A first important transition risk appears to arise from air-quality related
regulatory exposure, particularly in NCR-linked industrial districts. The report
baseline indicates that GRAP-related enforcement and restrictions on diesel-
generator use and coal-based operations may create significant business
continuity pressure for fossil-fuel-dependent MSMEs in districts such as
Gurugram, Faridabad, and Sonipat. In this sense, environmental regulation is
becoming a practical competitiveness and operations issue, not merely a
compliance matter.
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A second transition risk relates to asset vulnerability and potential stranding of
conventional equipment. The continued use of fossil-fuel-based boilers, inefficient
motors, diesel backup systems, and conventional process equipment may exposea
section of the MSME base to rising compliance costs, future regulatory tightening,
and declining commercial viability of older technologies. This may also have
implications for credit portfolios where financing remains linked to assets that
could lose relevance prematurely under changing market and regulatory
conditions.

A third gap emerging from the analysis concerns supply-chain and Scope 3
readiness. MSME suppliers linked to larger OEM ecosystems, especially in
Gurugram-Manesar and Faridabad, are increasingly likely to face expectations
relating to energy traceability, carbon disclosure, and broader ESG-linked
reporting. However, the baseline suggests that enterprise-level smart metering,
digital data systems, and practical carbon-accounting capacity remain weak. This
may reduce the readiness of Haryana's MSME suppliers for future buyer-side
sustainability requirements and export-facing compliance expectations.

A fourth enabling gap appears to lie in the absence of a formal state green
taxonomy or positive list of eligible MSME transition technologies. Without such an
architecture, strong aggregate credit flow does not automatically translate into
transition-oriented lending. The current situation may therefore limit the ability of
banks and public institutions to systematically tag, structure, monitor, and
incentivise finance for cleaner equipment, energy efficiency, renewable
integration, and related transition measures.

A fifth constraint relates to audit, facilitation, and implementation capacity. The
report points to a shortage of certified auditors and a broader gap in scalable
technical handholding relative to the size of Haryana's MSME base. This may
constrain diagnostics, pricritisation of interventions, compliance readiness, and
the ability to move fromisolated schemes toward a more structured cluster-based
transition programme.

Taken together, the evidence suggests that the MSME transition challenge in
Haryana is best understood as a combined issue of compliance resilience, cluster
infrastructure, cleaner energy access, enterprise data systems, technical support,



and climate-aligned finance, rather than as a narrowly defined equipment-
vpgradation problemalone.

For clarity, the key green transition challenges emerging from the MSME baseline

may be summarised as follows:

# limited physical readiness, including low solarisation, inefficient motors, and
continued dependence on conventional energy systems;

» weak enterprise-level awareness of emerging ESG and supply-chain
compliance expectations;

» uncertainty in market signals and lack of common clarity on future reporting
and buyer requirements;

» inadequate green-finance tagging and weak translation of aggregate credit
flowinto transition-oriented lending; and

= shortage of scalable audit, facilitation, and handholding capacity required for
cluster-based transition.

5.1.2 Where We Wantto Go

This section outlines the indicative transition direction for the sector across the
medium term (2026-2030) and the longer-term horizon to 2047, based on the
baseline and transitionlogic set out above.

5.1.2.1Medium-Term Indicative Transition Direction(2026-2030)

In view of the above, the report points toward a set of indicative medium-term
transition directions for the 2026-2030 peried, centred on aggregation,
efficiency improvement, cleaner energy access, supply-chain readiness, and
enterprise traceability. These should be read as possible areas for phased action
and further validation rather than as predetermined commitments.

One important transition direction may be the development of cluster-based
renewable-energy access models, under which rooftop demand from multiple
MSMEs in industrial estates or cluster settings can be aggregated into larger solar
procurement or shared clean-energy structures. Such an approach could help
reduce transaction costs, lower individual credit barriers, and improve cleaner
power access without requiring each enterprise to develop stand-alone projects.
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A second direction may be a motor-efficiency modernisation drive, especially
targeting older inefficient motors through aggregation, standardised diagnostics,
and financing support. Given the present baseline of low-efficiency equipment
use, this appears to be one of the more practical and scalable demand-side
opportunities withinthe MSME landscape.

A third transition direction may be the development of a green vendor-readiness
and certification framework for MSMEs linked to larger OEM ecosystems,
particularly in industrial corriders such as Gurugram-Manesar and Faridabad.
This could be aligned with enterprise audits, cleaner power adoption, and
improved disclosure preparedness among Tier-1and Tier-2 suppliers. The broader
sector evidence in the report already highlights strong Scope 3 and supplier-
readiness pressures in export-linked industrial ecosystems.

A fourth direction that may warrant phased examination is the development of
enterprise traceability and carbon-accounting systems, especially for export-
linked or compliance-sensitive MSME supply chains. Over time, such systems may
help improve documentation, supplier visibility, and readiness for increasingly
data-intensive market requirements.

Taken together, the medium-term direction is not toward uniform statewide
transformation in a short period, but toward the gradual emergence of cluster-
based, better-documented, cleaner, and more transition-ready MSME
ecosystems.

5.1.2.2Long-Term Indicative Direction (2031-2047)

Over the longer term, Haryana's MSME transition pathway may involve the
gradual evolution of industrial estates from passive energy users intfo more
efficient, digitally enabled, and lower-carbon production ecosystems. This
direction could include the emergence of prosumer MSMEs, wider deployment of
onsite storage and intelligent energy-management systems, progressive
movement toward higher motor-efficiency standards, and greater use of data-
enabled optimisation and cleaner industrial infrastructure. These elements should
be treated asdirectional rather than asimmediate commitments.

In parallel, the longer-term transition would need to remain aligned with just
transition considerations so that smaller enterprises, workers, and supply-chain
actors are able to adapt without disproportionate disruption. This would imply
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continued attention to green skilling, re-skilling, technical workforce development,
and phased adjustment pathways to support compliance readiness, advanced
manufacturing needs, and evolving digital traceability systems. The broader
report already recognises skills and just transition as a cross-cutting enabler of
state transition readiness.

5.1.3How CanWeReach There

This section identifies the enabling policies, financing considerations, institutional
support measures, and illustrative monitoring architecture that may help support
phasedsectoral transition.

Progress toward the above transition direction will depend not only on enterprise-
level action, but also on the enabling ecosystem, including policy support, finance,
technical assistance, cluster-level infrastructure, skilling, and systems for
monitoring and verification.

5.1.3.1Enabling Policies, Finance and Institutional Support

Haryana's MSME transition is likely to require a stronger enabling framework for
finance, incentives, technical facilitation, and institutional convergence than is
presently available. The baseline suggests that existing support measures such as
equipment subsidy and energy-audit reimbursement provide a useful entry point,
but are not by themselves sufficient to support a wider cluster-based transition
process.

The report points to several indicative instruments that may merit further
examination, including green interest subvention, a credit-guarantee-linked
green window, improved green tagging within the MSME credit architecture, and
stronger convergence across industry, energy, pollution control, finance, and skill-
development systems. These should be read as options for consultation and future
designrather than as part of the current approved policy framework.

A further enabling requirement is likely to be the development of practical
implementation tools for MSME transition. In this context, a Transition SOP for
MSMEs may serve as a useful operational instrument to guide enterprise- and
cluster-level planning. Such an SOP could cover baseline diagnostics, audit
protocols, eligible transition technologies, financing pathways, compliance-
readiness steps, monitoring formats, and institutional handholding
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arrangements.

Shared infrastructure and collective solutions may also be important in cluster
environments where individual M5MEs face hard constraints of scale, location,
space, or cost. Evidence from MSME transition studies suggests that certain
sustainability and compliance barriers cannot always be addressed through
enterprise-level actionalone, and may instead require common facilities, common
guidance, and coordinated support architecture.

5.1.3.2 Indicative KPls and MRV for Consultation

To support phased implementation and future monitoring, the report retains a
small set of indicative KPls focused on physical transition progress, energy impact,
compliance readiness, and finance mobilisation. At this stage, however, these
indicators should be treated as consultation-coriented menitoring variables rather
than as final approved targets.

Currently available baseline indicators and future programme-oriented
indicators may need to be distinguished more explicitly in the final report. In
particular, certain metrics such as enterprise traceability records, tagged green
lending, and large-scale cluster solar aggregation are better treated as future
design or programme indicators unless they are formally adopted and
institutionally tracked.

Keyindicators that may be retainedinindicative forminclude:

» Cluster RESCO Solarization/ MSME Solar Penetration

» |E3/IE4Motor Phase-in

» Verified Energy Impact, including energy savings and clean generation
» Digital Carbon Passports or enterprise traceability recordsissued

# GreenFinance Mobilization within the MSME credit architecture

Mote: The KPls presented below are illustrative and have not been approved as final targets.
Specific baselines, thresholds, timelines, and quantified targets will need to be refined through
subsequent consultation with relevant departments and stakehalders.
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Unit of Current Baseline lllustrative Transition MRY Data
Measurement {Latest Available) Direction (to be refined Source /
through consultation) Verification
Agency
Cluster RESCO | ¥ of eligible = 5% penetration Track progressive scaling of Stote Load
Solarization / cluster rooftop aggregated and cluster- Despatch Centre
MSME Solar base based renewable energy (SLDC) / DISCOM
Penetration uptake across eligible MSME Mat-metering
racftops; any numeric scale or | portal
milastone to be defined
through subsequent
consultation.
IE3/1E4 Motor Mumber of units | Megligible forrmsal Track progressive phase -inof | EESL Natienal
Phase-in replaced replacement efficient motar replocement Motar
baseline: market in relevant unit categories; Replaocemant
dominoted by numeric threshold to be Program (MMREF)
rewound IEVVIEZ determined through MIS
motaors consultation.
Verified Energy | MWh / year Mo formal baseline | Monitor pregressive increase | Certified Level-2
Impact (Savings currantly tracked in audited energy sovings and | Energy Audifs +
& Clean clean generation over firme DISCOM Cn=-Bill
Generation) through programme -linked data
reporting.
Digital Carbon Mumber of 0 Progressive scala-up in Digital Carbon
Passports compliant export-linked and Registry / Unified
Issved MSMEs compliance -sensitive clusters, | Energy Interface
subject to adoption of an {UEI}
instituticnal digital registry
framewaork.
Green Finance % share of Mot Officially Indicative expansion throwgh SLBC Guarterly
Mebilization MSME ACP Tracked tagged green lending and Reports (Post -
improved reparting within the | Taxonomy
MSME credit architecture; integraticn)
thresholds to be defined
subsequently.

Mote: KPlitems relating to digital carbon passports,

tagged green lending, and large-scale cluster

solar aggregation are programme-oriented and illustrative, They should be read as possible future
monitoring variables for consultation and design purposes, rather than as approved baseline

indicators or committed targets. Specific thresholds, reporting logic, and timelines would need to
befinalised subsequently throvgh departmental and stakeholder consultation
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SECTOR 2: POWER & ENERGY
5.25ector 2: Power & Energy

The power and energy sector is examined here through a three-part transition
lens. The section first sets out the present baseline and emerging risks, then
outlines the indicative transition direction, and finally identifies the enabling
measures that may support phased progress.

5.2.1WhereWeAre

This section sets out the current power and energy transition context, baseline
conditions, and the principal risks, constraints, and enabling gaps emerging from
the available evidence.

5.2.1.1Sector Context

Power and energy constitute a foundational pillar of Haryana's green transition,
with direct implications for industrial competitiveness, export readiness, public
infrastructure, urban mobility, and overall resource efficiency. The State's wider
transition challenge caonnot be addressed without a parallel transition in how
electricity is generated, supplied, accessed, and used across industrial, public, and
infrastructure systems.

The relevance of this sector is reinforced by the broader framing of the report,
which identifies clean power access and energy efficiency as one of the principal
transition domains for Haryana. In this sense, power transition is important not
only from the standpoint of emissions reduction, but also in relation to energy
security, industrial cost competitiveness, compliance readiness, and the State's
longer-term development pathway.

At the same time, Haryana's current power system continues to be shaped by
significant dependence on conventional power sources, while renewable
deployment, though expanding, remains limited in relation to total electricity
demand and the wider requirements of industrial decarbonisation. The sector
must therefore be viewed not as a stand-alone environmental domain, but as a
core enabling system for Haryana's future growth, resilience, and
competitiveness.
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5.2.1.2Current Baseline

Haryana's power and energy baseline reflects a system characterised by high
overall electricity demand, a large installed power base, and growing renewable
capacity, but one in which the effective role of cleaner power in actual supply
remains relatively limited. This has direct implications for industrial
competitiveness, emissions intensity, energy security, and the wider transition
pathway.

As per the latest baseline used in this report, Haryana's total installed power
capacity stands at 15,936.65 MW as of 31 December 2024. Within this, renewable
installed capacity is recorded at 2,912.13 MW, comprising 2,512.96 MW of solar
capacity, 325.67 MW of bio-power, and 73.50 MW of small hydro. Renewable
energy is therefore an expanding component of the State's power profile, with
solar accounting for the dominant share of the renewable base.

At the same time, the renewable share of the grid is reported at approximately
4.62 percent, indicating that the actual contribution of renewable energy to
Haryana's overall power supply remains limited relative to total demand. This
distinction is important because installed renewable capacity does not
avtomatically translate intfo an equivalent share in effective grid supply. The
baseline therefore suggests that while renewable capacity addition has
progressed, the cleaner power share in actual electricity supply remains at an
early stageinrelationto the State's broader transition requirements.

Electricity demand in the State also remains substantial. Total units sold during FY
2024-25(up to December 2024) arereported at 48,489.5 MkWh, while per-capita
electricity consumption stands at 2,289 kWh. These indicators point to a high and
expanding energy-use profile, reinforcing the need to address Haryana's
transition challenge through both supply-side and demand-side measures.

Taken together, the current baseline highlights three broad features of Haryana's
power and energy landscape. First, the State operates at a high scale of installed
capacity and electricity consumption. Second, renewable capacity is expanding,
with solar as the dominant renewable source. Third, the effective renewable share
in actual supply remains relatively low, underlining the need for stronger attention
to renewable integration, grid readiness, energy efficiency, and cleaner energy
access.
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Table 5.3: Haryana Power and Energy Baseline

Indicator Volue Source cited in report Remarks
Total Installed Power 15,934,658 MW Ecanamic Survey of Haryana Official Avdited Data as of
Copaocity 2024-25 (Table 4.6) 31 December 2024,
Renewable Installed 2213 MW MMRE f ICED State Profile (2025) Includes Salar, Bio-power,
Copacity and Small Hydro,
Salar Capacity 2,512,946 MW ICED { MMRE Physical Pragress Major component (~86%) of
12024-25) state's RE base.
Bio-power Capacity 32567 MW ICED  HAREDA Physical Includes biomass and
Achievemants bagasse-basad power,
Small Hydro Capacity 350 MW MMRE / ICED State Profile Consistent baszeline for
smiall hydro units.
Renewable Share of =5 62% ICED Haryana Supply Prafile Actual renewable
Grid (2024-25) confribution to the state
grid.
Total Units Sold 48,489.5 MkWh Economic Survey of Haryana Total for FY 2024 -25 (up to
2024-25 Dec 2024).
Per-Capita 2,289 kWh Economic Survey / CEA Boseline Lotest per-copita demand
Consumption metric for the state.

Mote: Renewable share of grid reflects actual contribution to supply. Renewable installed capacity
reflects the physical renewable asset base. Both indicators should be read together for a balanced
understanding of the energy transition status.

5.2.1.3Key Transition Risks, Constraints and Gaps

Basis of identification: The risks, constraints, and enabling gaps outlined in this
section are derived from the power and energy baseline presented in this report,
read together with the broader state transition baseline in Chapter 3, relevant
state and national policy and regulatory references, and selected comparative
references where relevant. These are presented as indicative analytical findings
intended to support consultation and prioritisation, and should not be interpreted
as definitive sector conclusions or approved policy positions.

The analysis suggests that Haryana's power transition challenge is not limited to
renewable capacity addition alone, but is also shaped by questions of regulatory
design, utility incentives, infrastructure readiness, and access conditions for
industrial and commercial consumers.

A first important transition constraint appears to arise from the tension between
clean power transition and existing DISCOM revenue structures. The report notes



thatindustrial and commercial consumers continue to provide animportant cross-
subsidy base within the power system. In such a setting, wider adoption of open
access solar by industrial consumers, including MSMEs, may be perceived as a
potential loss of utility revenue. This can create friction in the form of surcharge-
related barriers, administrative hesitation, or slower adoption of decentralised
renewable procurement pathways.

A second gap emerging from the analysis relates to the scale of renewable
penetration relative to future demand and transition requirements. Although the
renewable asset base has expanded, the effective renewable share in actual
supply remains limited. This may become increasingly material for sectors that
require cleaner electricity to align with renewable purchase obligations, buyer-
side sustainability expectations, or evolving supply-chain and carbon-disclosure
requirements. In this sense, theissue is not only one of capacity creation, but also of
the adequacy of clean power availability in relation to future economic demand.

A third enabling gap appears to concern infrastructure and land coordination for
utility-scale renewable expansion. The report indicates that renewable scale-up
may require more effective alignment across land identification, project
facilitation, and interdepartmental approvals, especially where Revenue, Forest,
Industry, Irrigation, and power-sector institutions must werk in coordination.
Delays or fragmentation in this process may affect both the pace and the
bankability of renewable projects.

A fourth barrier identified in the draft is the limited access of a large share of
MSMEs to green open access, owing to existing load thresholds and associated
restrictions. This may constrain the ability of smaller industrial users to participate
in decentralised renewable procurement and reduce the practical reach of clean
power transition across industrial clusters. As a result, the renewable transition
may remain concentrated among larger consumers unless enabling reforms are
considered.

A fifth transition challenge lies in the need to strengthen the system-level link
between clean power supply and emerging demand from public assets, industrial
estates, urban infrastructure, and electric mobility. Without better alignment
betweenrenewable-energy planning and these future demand centres, the power
transition may remain fragmented and less effective than required for Haryana's
longer-term green transition pathway.
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Taken together, these findings suggest that the power transition challenge in

Haryana is best understood as a combined issue of renewable integration,

regulatory design, industrial access, grid and land coordination, and institutional

alignment, rather than as a simple question of adding more renewable assets.

For clarity, the key green transition challenges emerging from the power and

energy baseline may be summarised as follows:

» limited effective renewable penetration in actual power supply relative to
overalldemand;

» tension between clean power transition and existing DISCOM revenue
structures;

# infrastructure, land, and coordination bottlenecks affecting renewable scale-
up;

» constrained access of MSMEs and smaller industrial consumers to open-access
clean power; and

» insufficient integration between renewable expansion and emerging demand
fromindustry, public assets, and cleaner mobility.

5.2.2 Where We Wantto Go

This section outlines the indicative transition direction for the sector across the
medium term (2026-2030) and the longer-term horizon to 2047, based on the
baseline and transitionlogic set out above.

The future direction for Haryana's power and energy transition may be
understood across two horizons: a medium-term pathway focused on practical
transition priorities during 2026-2030, and a longer-term direction aligned with
the Vision 2047 horizon.

5.2.2.1Medium-Term Indicative Transition Direction (2026-2030)

In view of the above, the report points toward a set of indicative medium-term
transition directions for the 2026-2030 period that could strengthen Haryana's
clean-energy readiness while addressing industrial, public-sector, and
infrastructure-related demand. These should be read as possible areas for
phased action and further validation rather than as predetermined commitments.
One important transition direction may be reform of the green open-access
framework so that smaller industrial consumers, including MSMEs, can participate
more effectively in decentralised renewable procurement. A lowering of threshold



barriers and reduction of disincentives could materially widen access to clean
power and improve the practical reach of renewable transition across industrial
clusters.

A second direction may be the development of land-efficient and context-
appropriate renewable models, including canal-top solar and other forms of
distributed or semi-distributed renewable deployment. Such approaches may be
especially relevant in a state context where land-use coordination, infrastructure
optimisation, and resource efficiency are important considerations.

A third medium-term direction may be the bundling of energy-efficiency retrofits
with rooftop solar and related clean-energy measures on government buildings
and public assets through performance-based delivery models. This could help
reduce public energy costs, generate demonstration value, and deepen the
market for scalable energy-service delivery within the State.

A fourth direction that may warrant phased examination is the piloting of feeder-
level renewable readiness and demand aggregation in priority industrial areas.
Such pilots could help test technical integration models, localised clean-power
access strategies, and more practical approaches to industrial decarbonisation
before wider scaling.

A fifth direction may be the closer integration of the power transition with the
transport sector, especially through cleaner electricity access for bus
electrification, charging ecosystems, and associated public-energy
infrastructure. This underscores that the energy transition is not confined to
electricity generation alone, but also extends to the decarbonisation of public
service delivery and the shaping of future electricity demand patterns.

Taken together, the medium-term direction is not simply toward more renewable
capacity, but toward a more accessible, better-integrated, and more transition-
responsive energy system capable of supporting industrial and public-sector
decarbonisation.
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5.2.2.2 Long-Term Direction (2031-2047)

Over the longer term, Haryana's power transition may move toward a
progressively cleaner, more flexible, and more integrated energy system aligned
with the Vision 2047 horizon. This long-term direction may include a substantially
greener supply mix, stronger renewable integration, improved balancing
capability, and more intelligent coordination between generation, distribution,
storage, and end-use demand.

Over time, the State may also see the emergence of new clean-energy
opportunities within its economy, including grid-scale storage, stronger balancing
systems, and the potential to position Haryana as a regional node for selected
clean-energy technologies and services such as advanced energy management,
storage-linked solutions, and other emerging transition-related sectors. These
elements should be viewed as directional rather than asimmediate commitments.

The report also suggests that more decentralised and digitally enabled energy
models may become increasingly relevant over time, including peer-to-peer
transactions, virtval aggregation arrangements, and more intelligent energy-
management systems for industrial clusters and large consumers. Theseideas are
bestunderstood as longer-term strategic possibilities that help position the power
sector within Haryana's future economic and industrial landscape.

5.2.3How CanWe Reach There

This section identifies the enabling policies, financing considerations, institutional
support measures, and illustrative monitoring architecture that may help support
phased sectoral transition.

Progresstoward the above transition direction will depend not only on generation-
side action, but also on the enabling ecosystem, including regulatory design,
financing support, grid readiness, technical facilitation, cross-departmental
coordination, and systems for monitoring and verification.

5.2.3.1Enabling Policies, Finance and Institutional Support

Haryana's power transition is likely to require not only technical interventions but
also a more enabling framework for policy coordination, regulatory design, and
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financing support. One important area is the design of an open-access
architecture that more effectively balances the transition needs of industrial
consumers with the financial realities of DISCOMs, Future policy work may
therefore need to focus on transition-compatible access rules that widen clean-
power access without destabilising the underlying revenue structure of the power
system.

The report also indicates the relevance of feeder solarisation, public-asset energy
retrofits, distributed renewable approaches, and scalable ESCO-type delivery
models that can support local generation while easing pressure on conventional
supply. These should be read as indicative policy and programme options for
further examination rather than as part of an already approved implementation
package.

A further enabling requirement is likely to be stronger convergence across the
power sector and related departments where renewable integration intersects
with industrial estates, irrigation infrastructure, public assets, transport
electrification, and financing structures. In this sense, the challenge is not only one
of energy policy, but also one of cross-sector coordination and implementation
design.

5.2.3.2 Indicative KPlsand MRV for Consultation

To support phased implementation and future monitoring, the report may retain a
set of indicative KPls for the power and energy sector. These focus on renewable
penetration, industrial access to cleaner power, public-sector energy transition,
and broader demand and efficiency trends. At this stage, however, these
indicators should be treated as consultation-oriented monitoring variables rather
than as final approved targets. Their purpose is to indicate possible areas for
future tracking, while recognising that specific baselines, thresholds, timelines,
and quantified targets would need to be refined through subsequent consultation
with relevant departments and stakeholders.

The renewable installed-capacity share and renewable share in actual supply
should be treated as separate indicators, since they reflect different dimensions of
transition progress. Similarly, some indicators may function as current baseline
metrics, while others are better understood as programme-oriented indicators
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that would become meaningful only if formal transition interventions are adopted
and institutionally tracked.

Indicative KPlsthat may be retained inthe reportinclude:

» RenewableInstalled Capacity Share

» Renewable Sharein Actual Power Supply / Power Purchased

» Number of MS5MEson Open Access Solar

» Canal-Top Solar Capacity Commissioned

#» State BusFleet Electrification Rate

» Total Electricity Supplied / Demand Trend

Table 5.4: Indicative KPls for Power and Energy Transition

Current Baseline lllustrative Transition MRV Data
(2024/25) Direction (to be refined Source /

Verification

through consultation) Ageney

Manitar progressive expansion
RE Share of Grid/ 4.62% in the share of cleaner and
Actual Renewable | % of total renewable electricity within the | HAREDA /
Contribution to supply State's supply mix; any ICED
Supply guantified milestone to ba
refined through consultation.
Track broader uptake of open =
access or other cleaner power
Mumber of | Mear zero (constrained pathways among eligible
units/ by existing 100 k'W load MSMEs, subject to policy and
PP&s threshold) regulatory conditions; numeric
threshald to be defined
subseguently.
Track phased commissioning
of canal-top solar capacity
Canal-top Solar MW where technically and

. O MW . h
Commissioned Capacity financially viable; scale and Dept
timeline ta be refined through )

consultation.

MSMEs en Open
Access Solar

DISCOM ¢/
HERC

HAREDA /
Irrigation

g Initial stage (<2% of Monitor progressive increase

in electrificati f th

State Bus Fleet e cperational fleet; based :: - E:ﬁ:n;Th:;:; frqis t
Electrification . an current pilof-scole e e pe

al fleet fleet, subject fo procur ement,
charging, and fiscal readiness.
Track annual demand and
supply trends as a contestual
Total Electricity 48,489.5 MkWh (sold up monitoring Indicator ‘F_or
Sold f Demand MkWh powear -syshem transition

to Dac 2024) )

Proxy planning, rather than as a
stand-alone performance target

Transport
Dept.
deplaymaeant)

Economic

Survey

Mote: The indicators presented above combine both currently avaoilable baseline metrics and future
programme-oriented monitoring variables. They should be interpreted as illustrative monitoring directions
for consultation purposes, rather than as approved targets or implementation commitments. Specific
thresholds, timelines, and target values would need to be finalised subsequently through departmental and
stakeholder consultation.
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SECTOR 3: STEEL

5.3 Sector 3: Steel

The steel sector is examined here through a three-part transition lens. The section
first sets out the present baseline and emerging risks, then outlines the indicative
transition direction, and finally identifies the enabling measures that may support
phasedprogress.

5.3.1Where We Are

This section sets out the current steel transition context, baseline conditions, and
the principal risks, constraints, and enabling gaps emerging from the available
evidence.

5.3.1.15ector Context

Haryana's steel ecosystem forms an important part of the State's industrial and
engineering base, with relevance for manufacturing value chains, downstream
exports, and future green industrialisation. The sector is geographically anchored
in Hisar, where legacy rolling-mill and stainless-steel activity coexists with a major
greenfield opportunity in the form of the upcoming Integrated Manufacturing
Cluster (IMC) Hisar, spanning 2,988 acres. Faridabad, meanwhile, remains a
significant downstream node linked to secondary steel, forging, and foundry
activity. This creates a dual transition context for Haryana: one part of the sectoris
shaped by legacy industrial assets, while ancother presents an opportunity to
embed lower-carbondesign principles from the outset.

The steel sector is strategically important because it sits at the intersection of
industrial competitiveness, export exposure, and emissions intensity. The
Faridabad engineering cluster is already a major export node, while energy costs
in secondary steel, forging, and foundry operations remain a significant
component of operating expenditure. In that sense, the sector is particularly
sensitive to energy-price volatility, carbon-linked trade measures, and evolving
compliance expectations associated with lower-carbon production systems.

This makes steel transition relevant not only from the standpoint of emissions

reduction, but also in relation to export resilience, industrial upgrading, and the
future positioning of Haryana's manufacturing base within greener value chains.
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5.3.1.2Cvurrent Baseline

Haryana's steel transition baseline is defined by a combination of legacy industrial
assets, relatively high energy intensity, and @ major emerging greenfield
opportunity. Hisar represents the State's most important strategic location for
future low-carbon steel and metallurgical industrial development, especially with
the proposed IMC Hisar. Faridabad, by contrast, is characterised by an existing
concentration of downstream engineering, forging, and foundry units that remain
dependent on conventional production systems and fossil-fuel-intensive energy
use.

The baseline further indicates that Haryana's secondary steel and forging clusters
rely heavily on grid electricity with a relatively high thermal emission factor,
together with direct fossil fuels such as coal and furnace oil. This contributes to
elevated Scope 1 and Scope 2 carbon exposure, particularly in clusters linked to
export markets and therefore more likely to face future climate-trade and buyer-
side sustainability pressures.

The sector baseline highlights several important reference points. IMC Hisar
covers 2,988 acres, making it one of the State's most significant future industrial-
development sites. The Faridabad engineering cluster accounts for 822,873 crore
inexports, underlining the sector's economic importance and international market
exposure. Energy cost in forging units is reported at roughly 22-30 percent of
operating expenditure, indicating strong cost sensitivity to electricity and fuel
prices. The State steel specific energy consumption benchmarkis noted at 5.8-6.4
Gcal/tonne, while a global best-reference range of 4.5-5.0 Geal/fonne suggests a
visible efficiency gap.

The baseline also indicates that iron and steel account for the highest sectoral
share in IPPU emissions, reinforcing the significance of the sector from an
industrial-emissions perspective. Taken together, the current position suggests
that Haryana's steel transition challenge is not confined to one cluster or one
technology pathway. It includes both the need to improve efficiency and reduce
carbon intensity in existing downstream and secondary-steel ecosystems, and the
opportunity to shape new industrial infrastructure in a more future-ready and
lower-carbon manner.
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Indicator Vaolue Source cited in Remarks

report
IMC Hisar Areo 2,988 Acres MICDC / PIE (Feb Largest greenfield project under the

2024) Amritsar-Kolkata Industrial Corridor (AKIC)
Faridabad 22 873 Crore Ecanomic Survey Reflects a ~12% growth over FY 24, primary
Engineering Exports 2024-25({AE) hub for forgingfcasting clusters.,
Eneray Costin 22-30% of SEEAP 2025/ High sensitivity to PNG pricing and electricity
Farging Units OPEX Industry Survey tariffs; core focus for EE.
State Steel SEC 5.8-6.4 BEE PAT Cycle / Baoseline for induction furnaoces and mini-mills
Benchmark Gealftonne SEEAP 2025 prevalent in the state,
Global Best SEC 4.5=5.0 Warld Steal Represents the "Efficiency Gap" of ~25% that
Benchmark Gealftonne Association (2025) the state transition must bridge.
PP Emissions Highest GHG Platfarm / Iren & Steel remains the primary driver of
Contribution Sectoral Share HSPCE 2025 industrial process emissions in the state.

5.3.1.3Key Transition Risks, Constraints and Gaps

Basis of identification: The risks, constraints, and enabling gaps outlined in this
section are derived from the steel baseline presented in this report, read together
with the broader State transition baseline, relevant policy and regulatory
references, stakeholder discussions, and selected comparative references where
relevant. These are presented as indicative analytical findingsintended to support
consultation and prioritisation, and should not be interpreted as definitive sector
conclusions or approved policy positions.

The baseline suggests that several transition constraints are emerging in
Haryana's steel ecosystem, particularly in relation to export competitiveness,
energy intensity, technology lock-in, infrastructure design, and the absence of a
clearer low-carbonindustrial framework.

A first important transition risk arises from carbon-linked trade and market
exposure, particularly in the Faridabad engineering and forging cluster. Export-
linked steel and forged products may face increasing pressure in markets where
carbon intensity, energy source, and embedded emissions are becoming more
material to procurement and compliance decisions. Where production remains
dependent on fossil-fuel-based process heat and carbon-intensive electricity, this
may increasingly affect competitiveness, especiallyin segments already operating
under cost pressure.
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A second transition risk concerns greenfield infrastructure lock-in in IMC Hisar. If
new industrial infrastructure is developed on conventional utility designs, the State
may risk embedding higher-carbon assets, less efficient layouts, and less flexible
utility systems into a strategic industrial zone expected to operate over the long
term. This could reduce future transition flexibility and increase retrofit costs later.

A third enabling gap appears to be the absence of aclearer state-level green steel
framework and more explicit “Born Green” design standards for new industrial
infrastructure. At present, there does not appear to be a sufficiently standardised
low-carbon infrastructure framework through which new entrants can be guided
toward cleaner technologies, lower-carbon utility design, renewable-linked
production systems, and more resource-efficient industrial layouts. In the absence
of such an architecture, public agencies, financial institutions, and industrial
developers may lack a clearer basis for differentiated support and transition-
oriented planning.

A fourth challenge concerns the sector's underlying energy-intensity gap. The
reported specific energy consumption values remain above international best-
reference ranges, suggesting scope for efficiency improvement, process
modernisation, waste-heat optimisation where relevant, and cleaner energy
substitution. This appears especially material in forging and foundry segments
where energy cost already accounts for a substantial share of operating
expenditure.

A fifth constraint relates to access to credible low-carbon finance and pooled
infrastructure support. Steel transition, especially in clustered and greenfield
settings, may require financing for shared utilities, common infrastructure, cleaner
energy systems, and efficiency upgrades that are difficult to mobilise through
fragmented enterprise-levelinvestment alone.

Taken together, these findings suggest that steel transition in Haryanais not only a
matter of emissions reduction. It is also a question of export resilience, industrial
design standards, infrastructure planning, technolegy choice, and access to
credible financing and transition-support architecture.

For clarity, the key green transition challenges emerging from the steel baseline
may be summarised as follows:



# rising export and market exposure linked to carbon intensity and cleaner-
productionexpectations;

» risk of greenfield carbon and infrastructure lock-in in new industrial zones such
asIMCHisar;

» absence of a clearer state-level green steel or “Born Green" industrial design
framework;

» persistent energy-intensity gaps in downstream and secondary steel
processes; and

> limited access to structured low-carbon finance and shared transition
infrastructure.

5.3.2Where We Want to Go

This section outlines the indicative transition direction for the sector across the
medium term (2026-2030) and the longer-term horizon to 2047, based on the
baseline and transitionlogic set out above.

The future direction for Haryana's steel transition may be understood across two
horizons: a medium-term pathway focused on practical transition priorities during
2026-2030, and alonger-term direction aligned with the Vision 2047 horizon.

5.3.2.1Medium-Term Transition Direction (2026-2030)

In view of the above, the report points toward a set of indicative medium-term
transition directions for the 2026-2030 period focused on greenfield standards,
shared infrastructure, efficiency improvement, and lower-carbon industrial
positioning. These should be read as possible areas for phased action and further
validation rather than as predetermined commitments.

One important transition direction may be the adoption of “Born Green” design
principles for IMC Hisar so that new industrial sheds, common utilities, water
systems, and supporting infrastructure are designed to higher sustainability
standards from the outset. Thisis especially relevant because IMC Hisar represents
a relatively rare opportunity to embed lower-carbon and more resource-efficient
industrial design before conventional patterns become lockedin.

A second medium-term direction may be the mobilisation of pooled or structured
finance for shared green infrastructure in new or transitioning industrial clusters.
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This may include common utility systems, resource-efficiency infrastructure,
renewable-linked industrial assets, and other cluster-scale facilities that individual
firms may find difficult to finance ona stand-alone basis.

A third direction may be targeted efficiency improvement in Faridabad's forging,
foundry, and related downstream industrial segments through process
modernisation, equipment upgrades, and cleaner-energy integration. Rather
than presenting a fixed numerical target at this stage, the report may frame this as
an indicative improvement direction subject to audited baseline validation and
consultation withindustry stakeholders.

A fourth transition direction may be the gradual strengthening of market
readiness for lower-carbon material sourcing and cleaner steel-related value
chains, especially where Haryana's auto, engineering, and export-oriented
manufacturing ecosystems may increasingly require greener input materials over
time.

Taken together, the medium-termdirectionsuggests adual strategy for Haryana's
steel ecosystem: build green from the start in Hisar, while improving energy
performance and carbon readiness in Faridabad and other existing downstream
clusters.

5.3.2.2Long-Term Direction (2031-2047)

Over the longer term, Haryana's steel transition may move toward a more
advanced trajectory in which the State develops both greener recycled-steel
pathways and cleaner industrial metallurgy systems. This longer-term direction
may include a growing role for lower-carbon scrap-based production, stronger
renewable-linked industrial energy use, and the gradual emergence of cleaner
production capacity in new industrial zones. These elements should be understood
as directional rather than asimmediate commitments.

The report also points toward the possibility that a larger share of steel and allied
industrial materials used in Haryana's manufacturing systems could eventually be
sourced from greener recycled or lower-carbon pathways developed within or
linked to the State. In the case of IMC Hisar, the longer-term possibility of more
advanced low-carbon production systems, including future hydrogen-linked



pathways, may be retained as part of a strategic horizon rather than as a near-
term commitment.

Overall, the long-term direction is toward a steel ecosystem that is more efficient,
more resilient to carbon-linked market pressures, and better aligned with
emerging expectations around cleaner industrial production and greener
manufacturing value chains.

5.3.3How CanWe Reach There

This section identifies the enabling policies, financing considerations, institutional
support measures, and illustrative monitoring architecture that may help support
phased sectoral transition.

Progress toward the above transition direction will depend not only on plant-level
change, but also on the enabling ecosystem, including industrial design standards,
transition finance, shared infrastructure, technical facilitation, and systems for
monitoring and verification.

5.3.3.1Enabling Policies, Finance and Institutional Support

Haryana's steel transition is likely to require a stronger enabling framework for
industrial standards, low-carbon infrastructure, and transition finance. One
important areais the formulation of clearer green industrial design standards for
new clusters, so that sustainability-related requirements are integrated into
infrastructure planning, utility systems, water management, cleaner energy
access, and building standards from the design stage itself.

The report also indicates the relevance of financing instruments capable of
supporting shared green infrastructure in industrial clusters and IMCs, These may
include pooled finance, concessional support, or other structured instruments for
common utility systems, resource-efficiency infrastructure, renewable-linked
industrial assets, and transition-support facilities. Such options should be read as
indicative areas for policy examination rather than as approved instruments at
thisstage.

In parallel, greater policy clarity may be needed on what should qualify as greener
or lower-carbon steel within the Haryana context, especially if concessional
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finance, interest support, procurement preferences, or other transition-oriented
incentives are to be aligned with cleaner technologies and production systems.

A further enabling requirement is likely to be stronger convergence between
industrial planning, infrastructure development, energy systems, and
environmental compliance so that new industrial growth does not reproduce
conventional high-carbon patterns by default,

5.3.3.2 Indicative KPlsand MRV for Consultation

To support phased implementation and future monitoring, the report may retain a
set of indicative KPIs for Haryana's steel transition. These focus on greenfield
compliance, energy-intensity reduction, transition-oriented infrastructure
finance, and greener material sourcing. At this stage, however, these indicators
should be treated as consultation-oriented monitoring variables rather than as
final approved targets. Their purpose is to indicate possible areas for future
tracking, while recognising that specific baselines, thresholds, timelines, and
quantified targets would need to be refined through subsequent consultation with
relevantdepartments and stakeholders.

Currently available reference indicators and future programme-oriented
indicators may need to be distinguished more explicitly in the final report. In
particular, some metrics such as transition-oriented infrastructure finance
deployment or greener material procurement shares are better treated as
programme or design indicators unless they are formally adopted and
institutionally tracked.

Key indicators that may be retainedinindicative forminclude:

» Greenfield compliance with “Born Green” design principlesin IMC Hisar;

# Energy-intensity improvementin Faridabad forging and foundry segments;

> Mobilisation and deployment of transition-oriented infrastructure finance; and

= Progressin greener recycled or lower-carbon material sourcing within relevant
manufacturing clusters



Table 5.6: Indicative KPls for Steel Sector Transition

Unit of
Measurement

Current
Baselina/

Reference
Position

lllustrative Transition
Direction (to be
refined through
consultation)

MRV Data Source /
Verification Agency

Share in Relevant
Maonufacturing Hubs

steel
procurement
or use

IMC Hisar -"Born % of new Hew cluster Track progressive Cluster development /
Green" Compliance sheds/facilitie | developrment adoption of higher building compliance
& coverad stoge sustainability and records
lower-carban design
standards in new
industrial facilities;
detailed criteria,
coverage thresholds,
and verification logic to
be refined through
consultation.
Faridabad Forging - % Tobe Monitor progressive Certified energy audits
Energy Intensity improvement | estoblished imprevement in energy | / relevant compliance
Reduction VErsUS through intensity relative fo o records
validated audited validated awdited
baseline cluster basaline, with
baseline threshalds and
reporting methodology
to be defined through
consultation.
Transition -Oriented 1 crore or Mo formal Track indicative Relevant public finance
Infrastructure Finance | equivalent boseline under | mobilisation and / project reporting
Mobilised opproved current report | deployment of pooled systemns
deployment structura or transition -oriented
finance for shared
green infrastructure,
subject to policy design
and institutional
approval.,
Greener Recycled / % share of Mot formally Monitor progressive Industry reporting /
Lower-Carben Steel total relevant | tracked improvernent in associotion data where

areener recycled or
lower -carben material
sourcing where a
cradible tracking and
reparting architecture
is established,

available

MNote: Some KPlitems in this table are better understood as future programme or design indicators
rather than currently institutionalised baseline measures. They should therefore be interpreted as
illustrative monitoring directions for consultation purposes, rather than as approved targets or
implementation commitments. Specific thresholds, target values, timelines, and verification
arrangements would need to be finalised subsequently through departmental and stakeholder

consultation,
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SECTOR 4: AUTOMOTIVE
5.4Sector 4: Automotive

5.41Where WeAre

This section sets out the current automotive transition context, baseline conditions,
and the principalrisks, constraints, and enabling gaps emerging from the available
evidence.

5.4.1.1 Sector Context

Haryana's automotive ecosystem is one of the State's most important industrial
growth engines and a central anchor of its export economy. The
Gurugram-Manesar automotive and engineering cluster is the State's single
largest export node, generating 252,450 crore in FY 2023-24 and projected at
£58,639 crore in FY 2024-25 (advance estimates). This gives the sector outsized
importance for manufacturing output, employment, supplier ecosystems, and
trade competitiveness.

The sector is now entering a structural transition shaped by two parallel shifts.
First, globally integrated OEMs in the region—such as Maruti Suzuki, Honda, and
Hero MotoCorp—are moving toward carbon-neutral supply chains over the
2040-2050 horizon. Second, climate-trade and ESG compliance expectations
are increasingly cascading down from OEMs to their Tier-1, Tier-2, and Tier-3
vendor base. This makes automotive transition in Haryana not only a question of
vehicle technology, but also of supplier decarbonisation, digital traceability, and
market access.

For Haryana, this creates a dual automotive transition challenge:

» maintaining export competitiveness in a carbon-constrained supply-chain
environment: and

» managing the industrial and workforce shift from legacy Internal Combustion
Engine (ICE)-linked manufacturing toward EVY, electronics, battery, and
software-linked value chains

5.4.1.2Cvurrent Baseline

Haryana's automotive transition baseline is defined by a combination of strong
export dependence, high OEM concentration, and a growing compliance burden
on the MSME vendor ecosystem.

The Gurugram-Manesar cluster is the State's largest automotive and engineering
export corridor, with exports of 252,450 crore in FY 2023-24 and 258,639 crorein
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FY 2024-25 (advance estimates). This makes the automotive sector one of the
most important channels through which global sustainability mandates are
transmitted intfo Haryana's industrial base.

A key feature of the current baseline is the shift from traditional pollution-control
compliance toward supply-chain carbon compliance. In practical terms, the
central challenge for many automotive suppliers is increasingly Scope 3—the
carbon footprint embedded in procured parts and intermediate goods—rather
than only direct factory emissions. Tier-2 and Tier-3 vendors manufacturing
components such as castings, fasteners, and plastics are increasingly exposed to
ESG audit requirements and component-level emissions reporting expectations
fromanchor buyers.

The baseline also indicates a serious digital readiness gap. Many vendors still lack
unit-level digital MRV systems capable of measuring and reporting product-level
or facility-level emissions. This creates a structural vulnerability in a business
environment where buyers increasingly require auditable carbon disclosure and
traceability.

At the same time, the sector remains exposed to the carbon profile of the wider
grid. Even efficient units can face a significant Scope 2 penalty where electricity is
drawn from a grid with a high thermal share. This reduces the competitiveness of
vendors in ESG-sensitive supply chains unless they gain improved access to
decentralized green power, rooftop solar, or open access renewable procurement.

Table 5.7: Haryana Automotive Sector Baseline

Indicator Value Source Cited in Remarks
Report

Gurugram-Manesar 52450 crore Economic Survey of | Largest single export node in the State;
Aute/Eng. Exports (FY Haryana 2024 -25 critical for GSDP.
2023-24)
Gurugram-Manesar 158,639 crore Economic Survey of | High export concentration risk under
.ﬁ.u'l'afEng‘ Exports (FY Haryana 2024 -25 Scope 3, ESG, and buyer -driven
2024-25 AE) decarbonisotion pressures.
Dominant Cluster Risk High Scope 3 Export cluster OEM net-zero mandates and Tier-2
Driver exposure baseline vendor delisting risk.
OEM Decarbonisation 2040-2050 Corporote Strong downstream complionce
Trajectary carban- sustainability / pressure on supplier bose.

mautrality BRSR disclosures
Tier-1/2 Suppliers with ~0% (manual Sector KPlbaseline | Indicates low current MRV (Monitoring,
Carbon Reports haseline) Reporting, Verification)readiness,
Tier-2/3 MSMEs on <5% Sector KPlbaseline | Indicates weak decentralized clean
Rooftop Solar power uptake in the ecosystem.
Scope 2 Emissions -0.72 CEA 2024 grid Represents the carbon penalty
Intensity (Grid) kgCOza/kWh average embedded in standard grid electricity,
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5.4.1.3Key Transition Risks and Enabling Gaps

Basis of identification: The risks, constraints, and enabling gaps outlined in this
section are derived from the automotive baseline presented in this report, read
together with the broader state transition baseline in Chapter 3, relevant state and
national policy and regulatory references, stakeholder discussions, and selected
comparative references where relevant. These are presented as indicative
analytical findings intended to support consultation and prioritisation, and should
not be interpreted as definitive sector conclusions or approved policy positions.
This is consistent with the report's stated methodology, evidence hierarchy, and
consultation-orientedinterpretation.

In addition to the sector-specific baseline presented above, the automotive
transition challenge for Haryana's supplier ecosystem may alse be viewed through
the lens of MSME adjustment pressures. Evidence from just transition studies
indicates that smaller automotive firms may face a combination of technological
uncertainty, financial constraints, emerging buyer-side disclosure expectations,
and skill-related adjustment needs. This is particularly relevant in supply chains
that are expected to progressively align with lower-emission production, cleaner
power use, stronger traceability, and changing product and component
requirements. For smaller and mid-tier suppliers, the transition challenge is
therefore not only one of decarbonisation, but also one of phased industrial
adaptation.

The analysis suggests that Haryana's automotive transition challenge is primarily
one of supplier readiness, data systems, clean power access, and workforce
adaptation, rather than of final-assembly competitiveness alone.

A first important transition risk appears to arise from high Scope 3 exposure in the
Gurugram-Manesar export corridor. Because the cluster is deeply integrated with
OEM-led supply chains, transition pressure is increasingly transmitted
downstream to smaller vendors through expectations on embedded emissions,
carbon reporting, and cleaner sourcing. In the absence of adequate support
systems, this may create vendor delisting risks, compliance pressure, or reduced
market access for suppliers unable to demonstrate traceable decarbonisation
progress.

A second enabling gap relates to carbon-accounting and digital MRV readiness at
supplier level. The draft baseline suggests that a very limited share of Tier-1/2



suppliers presently maintain formal carbon-footprint reporting, while many Tier-
2/3 suppliers lack auditable digital systems altogether. This may reduce the ability
of Haryana's vendor base to respond to increasingly data-intensive procurement
and ESG expectations.

A third constraint concerns limited clean power penetration among vendor
MSMEs. With rooftop solar uptake among Tier-2/3 units still below 5 per cent and
with continued dependence on a grid carrying a significant thermal share,
suppliers may remain exposed to a persistent Scope 2 disadvantage. This may
become more material over time as OEM ecosystems place greater emphasis on
renewable electricity, supplier disclosures, and carbon-intensity reduction per unit
of output.

A fourth transition risk relates to the gradual shift from ICE-linked manufacturing
toward EV-, electronics-, battery-, and software-linked value chains. While this
transition will unfold over time and at different speeds across sub-sectors, it may
eventually create adjustment pressures for firms and workers linked primarily fo
legacy component categories. In this sense, the sector's transition challenge is not
only environmental; itis also industrial and workforce-related.

Taken together, these findings suggest that automotive transition in Haryana is
best understood as a supplier decarbonisation and industrial adaptation
challenge, requiring coordinated attention to digital traceability, clean power
access, vendor-upgradation systems, and longer-term skilling pathways.
Accordingly, the key transition challenges in the automotive supplier ecosystem
may be summarised as:
» rising pressure for supplier-side carbon and compliance readiness;
uneven access to clean power and enterprise-level data systems;
» financial constraints for smaller firms undertaking technology and process
upgrades;
> limited preparedness for longer-term technology shifts in the mobility
ecosystem; and
» theneed for anticipatory skilling and phased support for supplier adaptation.

5.4.2 Where We Wantto Go

This section outlines the indicative transition direction for the sector across the
medium term (2026-2030) and the longer-term horizon to 2047, based on the
baseline and transitionlogic set out above.
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5.4.2.1Indicative Transition Priorities for 2026-2030

In view of the above, the report points toward a set of indicative transition
priorities for the 2026-2030 period focused on supplier readiness, green power
vptake, and traceability infrastructure. These should be read as possible areas for
phased action and further validation rather than as pre-determined
commitments.

One priority area that may merit consideration is the development of a vendor
carbon-readiness programme for automotive suppliers in the
Gurugram-Manesar ecosystem. Such a programme could support enterprise-
level carbon accounting, facility audits, supplier categorisation, and phased
reporting readiness for export-linked and OEM-linked vendor bases. This would
help shift the sector from informal or manual disclosure practices toward more
structured compliance preparedness.

A second area that could be prioritised is green power uptake among Tier-2/3
suppliers, especially through rooftop solar, decentralised renewable access, or
cluster-level clean power facilitation. Given the current baseline of low supplier
solar penetration and continued grid-related carbon exposure, this appears to be
one of the more practical medium-term transition levers within the automotive
ecosystem.

A third indicative priority is the development of a digital MRV / registry-linked
automotive supplier traceability system, potentially linked to the proposed
Haryana Digital Carbon Registry or UEI-based architecture referenced elsewhere
in the report. Such a system may help improve data consistency, auditable carbon
reporting, and buyer-facing documentation across export-linked supplier
networks.

A fourth priority that may warrant phased examination is a targeted skilling and
re-skilling pathway for workers and supplier firms likely to be affected by the long-
term transition from ICE-dominant manufacturing toward EV and electronics-
linked systems. This should be viewed as ananticipatory measure rather thanasan
assumption efimmediate displacement.

Taken together, these priorities suggest that Haryana's automotive transition in
the medium term may need to focus less on broad sector repositioning and more
on supplier ecosystem strengthening, particularly in relation to carben data,
cleaner electricity, and OEM-facing compliance readiness.
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5.4.2.2 Long-Term Direction (2031-2047)

Over the longer term, the report points toward a more advanced automotive
transition pathway in which Haryana's automotive ecosystem progressively aligns
with carbon-neutral supply-chain expectations, cleaner energy use, and greater
integration of EV-, electronics-, battery-, and software-related manufacturing
capabilities. These elements should be viewed as directional rather than as
immediate commitments.

The long-term direction also implies that supplier competitiveness may become
increasingly dependent on demonstrated carbon transparency, lower Scope 2
exposure, and improved material and energy traceability. In that sense, the
transition horizon for the sector is likely to involve not only cleaner production, but
also deeper digitalisation, more standardised reporting systems, and stronger
alignment with global procurement norms.

At the same time, the sector's long-term transition would need to remain attentive
to Just Transition considerations, particularly in relation to workforce adaptation,
supplier diversification, and the capacity of smaller compeonent manufacturers to
adjust gradually to changing technology and compliance requirements. This
suggests a continuing role for skilling, transition support, and phased vendor-
vpgradation over the 2031-2047 horizon.

5.4.3How CanWe Reach There

This section identifies the enabling policies, financing considerations, institutional
support measures, and illustrative monitoring architecture that may help support
phased sectoral transition.

5.4.3.1Enabling Policies and Finance Considerations

Haryana's automotive transition is likely to require a stronger enabling framework
for supplier-upgradation, clean power access, digital traceability, and skilling
support. A first area of relevance is the creation of policy and programme
instruments that help smaller vendors adopt carbon-accounting systems,
participate in audit-based supplier decarbonisation programmes, and access
cleaner power solutions in a cost-effective manner. These should be read as
indicative enabling measures for further consultation rather than as final policy
positions.

The report also points to the importance of institutional coordination across the
Department of Industries & Commerce, OEM-linked industrial ecosystems,
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HSIIDC, DISCOMs, digital MRV / registry institutions, and skilling and compliance
agencies, depending on intervention area. This suggests that the sector's
transition may require more coordinated support architecture than is presently
available if supplier decarbonisationis to be scaledin astructured way.

From a finance perspective, the report does not present a fully developed
dedicated automotive transition instrument in the baseline chapter. However, the
evidence suggests that supplier transition may benefit from convergence with
broader MSME green-finance approaches, audit support systems, rooftop solar
facilitation, and digital compliance infrastructure. This is best presented as an
indicative policy direction for further exploration.

5.4.3.2 Indicative KPlsand MRV Framework

To support phased implementation and future monitoring, a set of indicative KPls
is proposed for Haryana's automotive transition. These focus on vendor carbon-
reporting readiness, supplier green power uptake, and Scope 2 emissions
exposure. At this stage, however, these indicators should be treated as
consultation-oriented meonitoring variables rather than as final approved targets.
Their purpose is to indicate possible areas for future tracking, while recognising
that specific baselines, thresholds, timelines, and quantified targets would need to
be refined through subsequent consultation with relevant departments and
stakeholders.

Some indicators in this section are best understood as programme-oriented
monitoring variables rather than currently institutionalised baseline measures. In
particular, wider supplier carbon reporting, cluster-level rooftop solar uptake, and
sector-level Scope 2 intensity improvement would become more meaningful as
structured monitoring indicators only where formal implementation and reporting
architectureis established.

Key indicators identified in the sector include:

» Tier-1/2 Suppliers with Carbon Footprint Reports

» Tier-2/3 MSMEs on Rooftop Solar

» Scope 2 Emissions Intensity (Grid Penalty per Unit Output)



Table 5.8: Indicative KPls for Automotive Sector Transition

Unit of
Measurement

Current
Baseline
{Lotest
Available)

Mustrative Transition

Direction (to be refined
thraugh consultation)

SDGCAC
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MRY Data
Source /
Verification
Agency

Progressive moveme nt foward

= wider carben-reporting Haryana Digital
“_:; g: SR % of registerad i {cl.]lrrem readiness in the export -linkad Carbon Registry
wi ri'ilbmﬁae s export vendors I:ci‘::‘::'ﬁ ) supplier base; formal threshold | / nodal MRY
L po ng to be defined through platform
consultafion,
Track broader adoption of
: rooftop solar in cluster -based Unified Energy
Tier-2/3 MSMEs % of cluste
R:orﬂoﬂSnlur i uniiﬁc R <5k supplier units; numeric threshold | Inferface (UEI) /
P to be refined through DISCOM
cansultation.
Track broader adoption of
Is:f::;:gl:.:m' Dgé o/kWh rooftop solar in cluster =basad UEI Data + OEM
I \ kgCOuefkWh kgCO: . supplier units; numeric threshold | ESG Audit
penalty per unit 9 (CEA 2024 Grid PP
aulput) e to be refined through Reports

consultation,

MNote: The KP| entries presented above should be interpreted as illustrative monitoring directions
for consultation purposes, rather than as approved targets or implementation commitments.
Specific thresholds, timelines, and target values would need to be finalised subsequently through
departmental and stakeholdar consultation.
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SECTORS5: TEXTILES
5.5 5ector 5: Textiles

5.5.1Where WeAre

This section sets out the current textiles transition context, baseline conditions, and
the principal risks, constraints, and enabling gaps emerging from the available
evidence.

5.5.1.15ector Context

Haryana's textiles sector is a significant part of the State's manufacturing and
export economy, with Panipat functioning as its dominant cluster and widely
recognised as the State’s textile capital. The cluster is driven by a large base of
dyeing, processing, and textile MSMEs and generated X12,968 crore in exports in
FY 2023-24, making the sector an important contributor to industrial output,
employment, and trade performance.

At the same time, Panipat represents one of the most transition-sensitive
industrial clusters in Haryana because it combines high thermal energy
dependence, critical groundwater stress, and significant effluent-management
challenges. The cluster's reliance on coal and petcoke boilers for steam generation
indyeing and processing creates major air-quality and carbon-intensity concerns,
while its location in an over-exploited groundwater zone creates a parallel water-
risk challenge. In that sense, the textiles sector has a dual strategic significance in
Haryana's green transition: it is both a high-value manufacturing and export
cluster, and one of the clearest examples of the overlap between industrial
competitiveness, pollution compliance, water stress, and climate-trade exposure.

5.5.1.2Cvurrent Baseline

Haryana's textiles transition baseline is defined by a combination of export
concentration, coal-based thermal dependence, and water-effluent vulnerability,
centred in the Panipat cluster. The report notes that Panipat houses 500+ M5SME
textile/dyeing units that depend heavily on coal and petcoke boilers for steam
generation. The cluster accounted for 212,268 croreinexportsduring FY 2023-24,
reinforcing its importance for the State's expert economy and foreign-exchange
earnings.

The environmental baseline is particularly serious. Panipat lies in an area where
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100 per cent of groundwater blocks are categorised as over-exploited, with
extraction rates reaching 187 per cent of annual recharge in the cluster context
referenced in the report. This creates a severe water-security constraint in a
sector that is also highly dependent on water-intensive dyeing and processing
operations.

The baseline also indicates weak progress on wastewater closure systems. The
section notes that true Zero Ligquid Discharge (ZLD) remains rare, with heavy
dependence on overloaded CETPs and limited compliance at unit level. The
baseline table records ZLD compliance at below 10 per cent and carbon-footprint
reporting at O per cent among exporters, suggesting that the sector's current
challenge is not only one of decarbonisation, but also of water-quality compliance
and export-readiness.

Taken together, the current baseline suggests that Panipat's textiles transition
challenge is shaped by three interlinked pressures: continued dependence on
coal/petcoke-based thermal systems, severe groundwater and effluent stress,
and weak preparedness for emerging carbon-disclosure and traceability
expectationsin export markets,

Table 5.9: Haryana Textiles Sector Baseline

Indicator Valuve Source Cited in Report Remarks

Panipat Textile 12,968 Economic Survey of Critical for forgign exchange; Maojor

Exports (FY 2023-24) | crore Haryana 2024-25 textile and dyaing export clustar in
Haryana.

Panipat 500+ ynits Panipat Sustainakility High concentration of boiler -

Textile/Dyeing MSME Readiness Report 2026 dependent units; ~70% are small -scale

Units with low tech-adoption.

Groundwater Status 100% Over- | CEGWB Dynamic GW Entire Panipat block remains in the

exploited Aszessment 2025 most critical stress category.

Groundwater 187X of CGWE MNational Compilation | Unsustainable dependence; extraction

Extraction Rate recharge 2025 nearly doubles the natural
replanishment rate.

Coal f Petcoke Boiler 200+ ynits Cluster KPI Baoseline 2026 Extramealy vulnerable

Units to CAQM (Commission for Air Quality
Management) winter bans.

ZLD Compliance Rate | <10% Sector KP1SHSPCB True Zero Liguid Discharge is rare;

(Dyeing) Monitoring 2025 high reliance on CETPs with varying
efficiency.

Carbon Footprint [0F3 Export Cluster Baseline 2025 | Indicates very low carbon -disclosure

Reports readiness in the export-focing fextile
base.
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5.5.1.3Key Transition Risks and Enabling Gaps

Basis of identification: The risks, constraints, and enabling gaps outlined in this
section are derived from the textiles baseline presented in this report, read
together with the broader state transition baseline in Chapter 3, relevant state and
national policy and regulatory references, stakeholder discussions, and selected
comparative references where relevant. These are presented as indicative
analytical findings intended to support consultation and pricritisation, and should
not beinterpreted as definitive sector conclusions or approved policy positions.

The baseline suggests that Haryana's textiles transition challenge is concentrated
most visibly in the Panipat cluster, where export concentration, carbon-intensive
thermal systems, groundwater stress, effluent-management pressure, and weak
carbon-readiness are converging in the same production ecosystem. The
challenge therefore appears to extend beyond fuel substitution alone and to
involve cluster utility reform, water-security compliance, export readiness, and
technology upgradation.

A first transition risk arises from continued dependence on coal- and petcoke-
based thermal systems for steam generation. With a large concentration of
smaller units continuing to depend on boiler-based thermal infrastructure, the
cluster remains exposed to carbon intensity, local air-quality vulnerability, and the
risk of future tightening of regulatory and market expectations. Thisalso createsa
structural obstacle to cleaner production transition at unit level where stand-alone
conversion may be commercially difficult.

A second major constraint concerns groundwater stress and weak effluent-
management conditions. The baseline points to severe groundwater over-
exploitation in Panipat alongside low levels of actual Zero Liguid Discharge
compliance and continued dependence on CETP-based treatment systems with
variable performance. This implies that the textiles transition challenge in
Haryana is not only a decarbonisation issue, but also a matter of water security,
industrial compliance, and environmental resilience.

A third enabling gap relates to fragmented supply chains and weak traceability
architecture. Carbon-footprint reporting appears to remain negligible among
exporters, which suggests limited preparedness for emerging carbon-disclosure,
product-traceability, and sustainability-linked procurement expectations in



external markets. Over time, this may become a more material competitiveness
issue for the cluster, especially where buyers begin to expect stronger reporting
and environmental-performance visibility across supplier networks.

A fourth challenge concerns the cost and coordination difficulty of infrastructure
and technology upgradation for smaller units. Shared thermal systems, cleaner
fuel pathways, ZLD-linked process modifications, water reuse systems, and digital
reporting architecture are unlikely to scale smoothly without cluster-level design,
financing support, and structured implementation models. This is particularly
relevant in a cluster with a large share of smaller units and uneven technology
adoption.

A fifth enabling gap relates to skills and implementation capacity for cleaner and
more circular production practices. The sector's long-term transition is likely to
require not only cleaner thermal systems and better water management, but also
stronger local capacity around process efficiency, recycling-linked production
systems, digital disclosure, and environmental-compliance management.

Taken together, these findings suggest that textiles transition in Haryana is best
understood as a combined issue of cluster utility reform, water-security
compliance, air-quality resilience, and export readiness, rather than as a narrow
fuel-switching problemalone.

For clarity, the key green transition challenges emerging from the textiles baseline

may be summarised as follows:

» continued dependence on carbon-intensive thermal systems;

» highwater and effluent-management vulnerability;

» fragmented supply chains and weak traceability;

» infrastructure and technology upgradation costs for smaller units; and

» skill and capacity gaps in adopting cleaner and more circular production
practices.

5.5.2Where We Want to Go

This section outlines the indicative transition direction for the sector across the
medium term (2026-2030) and the longer-term horizon to 2047, based on the
baseline and transitionlogic set out above.
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5.5.2.1Indicative Transition Priorities for 2026-2030

In view of the above, the report points toward a set of indicative transition
priorities for the 2026-2030 period focused on cluster decarbonisation, water-
effluent compliance, and export-facing readiness. These should be read as
possible areas for phased action and further validation rather than as pre-
determined commitments.

One priority area that may merit consideration is the development of a Common
Boiler Facility (CBF) model for Panipat, so that dispersed coal/petcoke-dependent
units can gradually transition toward cleaner shared thermal infrastructure. The
KPI framework in the draft refers to an indicative direction of 150 TPH through 3 =
50 TPH centralised modules. In the final report, this is best retained as a directional
implementation concept subject to technical validation, commercial structuring,
and cluster consultation.

A second area that could be prioritised is accelerated ZLD and wastewater-
compliance improvement in the Panipat dyeing ecosystem. This is critical because
the textiles transition challenge in Panipat is inseparable from water and effluent
management. Accordingly, strengthening CETP performance, moving a larger
share of dyeing units toward actual closure and reuse, and creating a more
structured compliance pathway may warrant high priority in the mediumterm.

A third indicative priority is the gradual alignment of export transition support with
carbon-reporting readiness.

Together, these priorities suggest a dual strategy for Panipat: decarbonise cluster
utilities, and tighten water-effluent compliance and export readiness.

5.5.2.2Long-Term Direction(2031-2047)

In the longer term, the textiles section points toward a more advanced industrial
transition in which Panipat evolves from a conventional textile-processing cluster
into a morecircular, lower-water, and lower-carbon textile hub.

The long-term direction includes the possibility of a closed-loop textile ecosystem,
including waterless dyeing technologies such as supercritical CO; dyeing, and the
development of Panipat as a global textile recycling capital with auvtomated
sorting and chemical recycling capabilities. The section frames this as an
opportunity to connect Haryana to the growing global circular-fashion and
recycled-fibre market.
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These elements should be treated as a strategic horizon and directional outlook
rather than approved commitments.

5.5.3How CanWe Reach There

This section identifies the enabling policies, financing considerations, institutional
support measures, and illustrative monitoring architecture that may help support
phasedsectoral transition.

5.5.3.1Enabling Policies and Finance Considerations

Haryana's textiles transition will require a stronger enabling framework for cluster
vtility finance, water-compliance investment, and export-facing carbon
readiness.

The section identifies several indicative instruments, including a HEEP Green
Kicker in the form of an additional refund for ZLD-certified units, partial support
for cluster thermal infrastructure through a Haryana Green Bond / HSIIDC
financing window, and an FLDG-type de-risking mechanism for biomass boiler
projects. These areintended toimprove the finance ability of shared infrastructure
and cleaner-technology adoptionin a sector otherwise dominated by high-carbon
incumbency,

Institutionally, implementation would involve the Department of Industries &
Commerce, HSPCB, HSIIDC, CETP / SPV institutions, finance actors, and relevant
exporter bodies, especially where common boiler systems, CETPs, and carbon-
reportingmechanisms are to be scaled.

These policy and finance considerations are indicative in nature and are intended
tosupport discussion on enabling conditions for textiles transition.

5.5.3.2 Indicative KPlsand MRV for Consultation

To support phased implementation and future monitoring, a set of indicative KPIs
is proposed for Haryana's textiles transition. These focus on fuel switching, cluster
utility rollout, ZLD compliance, and carbon-disclosure readiness. At this stage,
however, these indicators should be treated as consultation-oriented monitoring
variables rather than as final approved targets. Their purpose is to indicate
possible areas for future tracking, while recognising that specific baselines,
thresholds, timelines, and quantified targets would need to be refined through
subsequent consultation with relevant departments and stakeholders.
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Some indicators in this section are best understood as programme-oriented
monitoring variables rather than currently institutionalised baseline measures. In
particular, common boiler conversion, stronger ZLD-linked compliance, and wider
exporter carbon reporting would become more meaningful as structured
monitoring indicators only where formal implementation and reporting
architectureis established.

Key indicatorsidentifiedinthe sectorinclude:
» Coal/Petcoke Boiler Unitsin Panipat

# Common Beiler Facility Capacity

» ZLDCompliance Rate

» Carbon Footprint Reports Filed by Exporters

Table 5.10: Indicative KPlIs for Textiles Sector Transition

Current

4
Unit of Baseline INustrative Transitio n Direction (fo .:"’l:: riE:::i::qu
Measurement  (Latest be refined through consultation) s
Available) pency
Track progressive phase -down of
) Haryana State

Coal/Petcoke | Number of ;‘:“" “";EEE '::::;::?fd;:turw Pollution Control
Boiler Units in operational 500+ units g Board (HSPCE)
Peaeil onifs cluster thermal alternatives; Compilance

thresholds o be defined through Register

consultation. 49

Monitor phosed rellout and
Common Beiler | TPH (Tonnes :Eiﬁm:ﬁ;g‘*::::;mm aolier Special Purpose
Facility (CBF) Par Hour) of OTPH . . Vighicle (SPV) S
Copocity e infrastructure where viable; scale and HSIDC

P timeline ta be refined through

consultation,

Track progressive improvemeant in
ZLD actual ZLD-linked compliance and
Compliance % of active reuse performance among relevant HS.PCE CETP/

. ) 2 < 10% N . e Unit-level

Rate (Panipat dyeing units units, subject fo validation of Inspection Raoorts
Dryeing) compliance architecture and P po

reparting systems.

Progressive movemant toward wider
Carbon % of recistered carban-reporting readiness in gnrr:unn D'?‘":L /
Footprint g DﬁrEQIS 0% export-linked units; formal reporting n:d ;:‘:1 ::FIE
Reports Filed el threshold to be defined subsequently -

: platfarm
through consultation,

MNote: The KP| entries presented above should be interpreted as illustrative monitoring directions
for consultation purposes, rather than as approved targets or implementation commitments.
Specific thresholds, fimelines, and target values would need to be finalised subsequently through
departmental and stakeholder consultation.
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SECTOR 6: AGRICULTURE & ALLIED
5.6 Sector 6: Agriculture & Allied

5.6.1Where We Are

This section sets out the current agriculture and allied transition context, baseline
conditions, and the principal risks, constraints, and enabling gaps emerging from
the available evidence.

5.6.1.1Sector Context

Agriculture remains the foundational backbone of Haryana's rural economy and a
major pillar of livelihoods, food systems, and resource use. In FY 2024-25,
agriculture contributed 15.9 percent to the State's Gross State Value Added
(GSVA), while the sector continued to absorb roughly 32 percent of the workforce.
This makes the agricultural green transition not only an environmental priority, but
also a major socioeconomic and livelihood transition for Haryana.

Haryana remains a major producer of paddy and wheat, but this production
system is highly resource-intensive. The sector relies heavily on tubewell-based
irrigation linked to subsidized grid electricity and is concentrated in districts where
groundwater stress is severe. At the same time, seasonal crop-residue burning has
historically imposed significant environmental and economic costs, not only on
agriculture but also on nearby industry through air-quality deterioration and
GRAP-linked disruptions.

This gives agriculture and allied activities a dual strategic significance in Haryana's
green transition. On one hand, the sector remains indispensable to rural
livelihoods and food security. On the other hand, it is deeply connected to the
State's water stress, power subsidy burden, biomass management challenge, and
regional air-quality pressures.

5.6.1.2Current Baseline

Haryana's agriculture and allied transition baseline is defined by a combination of
resource-intensive cultivation, improving crop-residue management, and
significant decarbonisation potential inirrigation and biomass utilization.

The sector contributed 15.9 percent to Haryana's GSVA in FY 2024-25, with an
absolute GSVA of 295,767 crore. At the same time, the report identifies a large
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decarbonisation opportunity in irrigation energy use, with the 5tate Energy
Efficiency Action Plan (SEEAP) estimating an immediate investment potential of
%174 crore for solar-powered agricultural pumps.

A major positive shift in the baseline is the improvement in crop-residue
management. During the 2025 harvesting season, paddy stubble-burning
incidents were limited to 662 cases, representing a very sharp reduction relative fo
earlier years. This indicates that Haryana enters the transition pathway with a
substantially improved baseline on direct seasonal agricultural emissions, even
though the challenge of sustaining and monetizing zero-burn agriculture remains.

The resource-stress baseline, however, remains severe. The section identifies the
water-energy nexus as a core structural issue: MSP-backed paddy cultivation
continues to drive groundwater over-extraction, averaging 136.75 percent of
annual recharge, which in turn locks farmers into high-energy tubewell irrigation
and contributes to the State's agricultural power burden. The existing policy
framework includes support for crop diversification under Mera Pani Meri Virasat,
with a support rate of X7,000 per acre, but the report suggests that a deeper
transitionin cropping andirrigation systemsis still required.

Table 5.11: Haryana Agriculture and Allied Sector Baseline

Indicator Value Source Cited in Remarks

Report
Agriculture Share of | 15.9% Economic Survey of Confirms agriculture r emoins a bedrock of
GSVA Haryong 2024-25 the State economy despite industrialization.
Agriculture GSVA 95,767 Economic Survey of Total value added by crops, livestock,
(Absolute) crore Haryana 2024 -25 forestry, and fishing (ot current prices).
Werkforce ~32% PLFS 2023-24 / Mo5Pl | Reflects the sector's critical rele in rural
Dependence livelihcods and social stability .
Stubble-Burning 4462 cases CAGM /PIB (Dec1, A recard 91% decline from 2021; highlights
Coses (2025) 2025) the success of in-situ/ex -situ management.
Solar Pump 74 crore SEEAP 2023 (Haryana | Represents the "low =hanging fruit” for
Investment Potential White Paper) decarbonizing irrigation energy.
Mera Pani Meri TT000 par | Dept. of Agriculture, Primary fiscal toal to nudge farmers away
Virasat Rate acra Haryana fram water -intensive paddy.
Groundwater 136.75% CGWE Mational Haryana is now the 3rd most water -stressed
Extraction Rate Azsassment 2024-25 state, behind Punjab and Rajasthan.

Note: The ogriculture and allied baseline combines macroeconomic contribution, livelihood
dependence, irrigation-energy transifion potential, and crop-residue manogement performance.,
Stubble-burning reduction represents an improved emissions baseline, while groundwater
dependence and irrigation energy intensity remain major structural constraints.



5.6.1.3Key Risksand Gaps

Basis of identification: The risks, constraints, and enabling gaps outlined in this
section are derived from the agriculture and dllied baseline presented in this
report, read together with the broader State transition baseline, relevant policy
and scheme context, and selected comparative references where relevant. These
are presented as indicative analytical findings intended to support consultation
and prioritisation, and should not be interpreted as definitive sector conclusions or
approved policy positions.

The baseline suggests that Haryana's agriculture transition challenge is closely
tied to the State's wider resource and production structure. While the sector
remains economically and socially significant, its current patternin several districts
continues to be shaped by groundwater-dependent cropping systems, residue-
management pressures, and uneven uptake of climate-smart and resource-
efficient farm practices. As a result, the transition challenge appears to extend
beyond farm-level technology adoption alone and to involve water security,
aggregation architecture, rural value chains, incentive design, and stronger
convergence between agriculture, energy, and biomass systems.

A first transition risk arises from the continuved dependence of major cropping
systems on water-intensive production patterns in a context of groundwater
stress. In several parts of the State, this creates a structural resource challenge
that is likely to affect long-term resilience, input sustainability, and the economic
viability of current production systems if transition toward more efficient practices
anddiversification pathways remainslimited.

A second major challenge concerns crop-residue management and biomass
utilisation. Although policy attention and interventions have increased, the
baseline indicates that residue-burning pressures and biomass handling
constraints continue to persist. This points to the need for stronger aggregation,
local value-chain development, and more viable pathways to convert rural
biomassinto productive energy, material, or carbon-linked opportunities.

A third enabling gap relates to uneven adoption of climate-smart and low-
emission farm practices. Technologies and practices such as solar pumps, efficient
irrigation, diversification-linked incentives, and climate-smart production
systems exist in policy or scheme form, but their effective scale-up appearsuneven
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across locations and farm categories. This suggests that stronger last-mile
support, farmer-facing implementation models, and district-sensitive rollout
mechanisms may be needed.

A fourth challenge concerns the limited monetisation and programme
architecture for climate-positive rural activities. Activities such as soil-carbon
improvement, biomass aggregation, low-emission cultivation practices, and
ecosystem-service enhancement may hold transition value, but currently appear
to have weak institutional pathways for aggregation, verification, and farmer-
facing benefit delivery atscale.

Afifth constraintis the need for stronger convergence between agriculture, water,
energy, and rural enterprise systems. The baseline suggests that transition in the
agriculture sector cannot be addressed only as an agronomic issue, It is also
connected toirrigation systems, biomass logistics, renewable-energy interfaces,
local processing opportunities, and ruralimplementation capacity.

Taken together, these findings suggest that agriculture transition in Haryana is not
only a question of changing production practices. It is also a question of water
security, aggregation systems, incentive alignment, rural valve chains, and
strongerinstitutional support for climate-smartimplementation.

For clarity, the key green transition challenges emerging from the agriculture

and allied baseline may be summarised as follows:

» continued dependence on water-intensive and groundwater-stressed
production systems in several districts;

» persistence of residue-management and biomass-utilisation constraints
despite ongoing interventions;

» uneven adoption of climate-smart and resource-efficient farm practices;

» weak monetisation and aggregation pathways for climate-positive rural
activities; and

» insufficient convergence between agriculture, water, energy, and rural
enterprise systems.

5.6.2 Where We Wantto Go

This section outlines the indicative transition direction for the sector across the
medium term (2026-2030) and the longer-term horizon to 2047, based on the
baseline and transitionlogic set out above.
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5.6.2.1Indicative Transition Priorities for 2026-2030

For the medium term, the section identifies a set of practical transition pricrities
centered on biomass monetisation, crop-residue supply chains, and irrigation
decarbonisation.

One important priority is the development of a district-level Bio-CNG /
compressed biogas network in rice-producing districts. The section refers to a
model in which one 50 TPD Bio-CNG plant is established in each major rice-
growing district, especially Karnal, Kurukshetra, and Kaithal, with an indicative
project cost of around EB50 crore per plant. Thisisintended to convert crop residue
froma pollution liability into a value-generating energy feedstock.

A second priority is the strengthening of the biomass aggregation chain by
positioning Farmer Producer Organisations (FPOs) as biomass aggregators, with
morereliable straw procurement arrangements and a transition from fragmented
residue disposal toward organized feedstock supply systems.

A third priority is the reorientation of Crop Residue Management (CRM) support
toward ex-situ biomass logistics, including baling, storage, and transpeort. This
would better align public support with the creation of a viable residue-to-energy
market.

A fourth priority is expansion of PM-KUSUM / feeder-level solarisation for
agriculture, so that irrigation demand is progressively decarbonized and
agricultural solar infrastructure also creates opportunities for surplus power
monetisation.

Together, these priorities suggest a dual strategy: sustain zero-burn agriculture,
and build a biomass-and-solar-based rural energy transition around irrigation
andcropresidue.

5.6.2.2 Long-Term Direction (2031-2047)

In the longer term, the agriculture and allied section points toward a broader
transition from resource-intensive, fossil-dependent farming to a more climate-
resilient, diversified, and energy-linked rural production system.

The long-term direction implies a future in which crop residue becomes a stable
rural energy commodity, irrigation becomes progressively cleaner through
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solarisation, and agriculture is more closely aligned with water stewardship and
diversification incentives. In this framework, farmers are not only food producers,
but also potential suppliers within a broader biomass and clean-energy value
chain.

These elements should be treated as a strategic horizon and directional outlook
rather than approved commitments.

5.6.3HowCanWe Reach There

This section identifies the enabling policies, financing considerations, institutional
support measures, and illustrative monitoring architecture that may help support
phasedsectoral transition.

5.6.3.1Enabling Policies and Finance Considerations

Haryana's agriculture and allied transition will require a stronger enabling
framework for biomass market creation, irrigation decarbonisation, and crop
diversification support.

The section suggests that stronger alignment is needed between crop-residue
management support, biomass-energy infrastructure, and agricultural
procurement ecosystems. In practical terms, this means linking Agriculture
Department incentives, FPO-based logistics, Bio-CNG / biomass project finance,
and feeder-level solarisation under a more coherent implementation framework.

It also indicates the continued relevance of schemes such as Mera Pani Meri Virasat
and PM-KUSUM, but implies that these need to be integrated into a wider
transition architecture if the State is to reduce both groundwater stress and the
agricultural power burden.

Institutionally, implementation would involve the Department of Agriculture &
Farmers' Welfare, HAREDA, FPOs, biomass/Bio-CNG project SPVs, district
implementation machinery, transport/logistics actors, and relevant finance
institutions.

These policy and finance considerations are indicative in nature and are intended
to support discussion on enabling conditions for agriculture and allied transition.



5.6.3.2 Indicative KPlsand MRV for Consultation

To support phased implementation and future monitoring, a set of indicative KPIs
is proposed for Haryana's agriculture and allied transition. These focus on crop-
residue reduction, biomass utilisation, irrigation decarbonisation, and
diversification support. At this stage, however, these indicators should be treated
as consultation-oriented monitoring variables rather than as final approved
targets. Their purpose is to indicate possible areas for future tracking, while
recognising that specific baselines, thresholds, timelines, and gquantified targets
would need to be refined through subsequent consultation with relevant
departments and stakeholders.

Some indicators in this section are best understood as programme-oriented
monitoring variables rather than currently institutionalised baseline measures. In
particular, biomass aggregation by FPOs, Bio-CNG/CBG plant rollout, solarised
irrigation progression, and diversification-linked acreage shifts would become
more meaningful as structured monitoring indicators only where formal
implementation and reporting architectureis established.

Key indicators that emerge from the section include:
#» Stubble-Burning Incidents

» Bio-CNG / CBG Plants Commissioned

» Biomass Aggregated via FPOs

+ Solar Pump Deployment / Solarised Irrigation

#» Area Shift under Mera Pani Meri Virasat



Table 5.12: Indicative KPls for Agriculture and Allied Sector Transition

Unit of
Measurement

Current
Baszealine
(2025/26)

llustrative
Transition
Direction (to be

refined through
consultation)

MRV Data
Source [
Verification
Agency

Strategic Vision
Linkage

Stubble Burning
Incidents

MNumber of
active fire
events

6462
cases{Down
=50% from
2021 levels)

Track sushalmed
reduction toward
negr-zera
incidence through
continued
prevention,
enforcement, and
viable ex-situ
residue
management
systams;
thresholds to be
refined through

consultation.

ISRO ¥
HARSAC
Satellite
Manitoring

Alr Quality &
GRAP
Avoidance

Bio=-CNG Plants
Commissioned

MNumber of
aperational
plants

Monitor phased
rollout of Bio-CNG
{ CBG capacity
QCross Major rice-
growing districts
where feedstock
avallability,
aggregation
systems, and
project viability
support
implementation.

Department
of Industries

"Waste =to=
Wealth" / Rural
Circular
Econamy

Biomass
Aggregated via
FPOs (Ex-situ
supply chain)

MT /year

Minimal
tracking
(Predominantly
ir=gltu)

Track progressive
scale-up of ex-situ
biomass
aggregation
thrauwgh FPO-
linked supply
chains to support
Bio-CHG, biomass
anargy, and oth er
productive end
uses; scale and
reporting
thresholds to be
refined thraugh
consultation.

Farmer
Producer
Crganization
(FPO) MIS f
Agriculture

Dept.

Ex-Situ Stubble
Monefization
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Table 5.12: Indicative KPls for Agriculture and Allied Sector Transition

Unit of Current llustrative MRV Data Strategic Vision
Measurement Baseline Transition Source [ Linkage
(2025/26) Direction (to be Verification

refined through Agency

consultation)

Paddy Area Lakh acres =1.0 Lakh Monitar Department | Groundwater
Diversified (Mera acres(Based on | progressive of Conservation
Fani Meri Virasat) MFME portal increase in areaq Agriculture /
registrations) shifted under MFME Partal
diversification
support, subject ta
validation of
boseline acreage
and refinement of
annual direction
throuwgh
consultation.
Solar Pumps Murnber of ~1.84 Lakh Track progressive HAREDA / Agricultural
Installed (PM- pUMmps purmps (MNREE expansion of MMRE PM- Decarbonization
KLUSUM) Feb 2026 selarised irrigation KLUSUM
Status) and associated Dashboard

diesel-replocement
trajectory, with
quanfified threshalds
and programime
milestones fo be
refined through
cansultation.

MNote: The KPI enfries presented above should be interpreted as illustrative monitoring directions
for consultation purposes, rather than as approved targets or implementation commitments,
Specific thresholds, timelines, and target values would need to be finalised subsequently through
departmental and stakehalder consultation.
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SECTOR 7: SUSTAINABLE WATER MANAGEMENT
5.7 Sector 7: Sustainable Water Management

5.7.1Where We Are

This section sets out the current sustainable water management transition
context, baseline conditions, and the principal risks, constraints, and enabling gaps
emerging from the available evidence.

5.7.1.1Sector Context

Water security remains one of Haryana's most critical physical constraints to long-
term economic growth, industrial expansion, and urban resilience. The latest
baseline in the report indicates that Haryana's average groundwater extraction
rate stands at 136 percent of annual recharge, while 88 out of 143 assessed blocks
are categorized as over-exploited. This means that groundwater stress is no
longer a sector-specific issue; it is a cross-cutting constraint on agriculture,
industry, urbanization, and futureinvestment.

The water challenge is especially significant because it coincides with Haryana's
industrial geography. Several major industrial and export-linked
districts—including Gurugram, Faridabad, and Panipat—fall within highly stressed
groundwater zones where new freshwater extraction is increasingly constrained.
In this context, water availability is becoming a core determinant of industrial
competitiveness and investment viability.

At the same time, Haryana faces a major circular waoter paradox. The report
records that 1,487 MLD of treated wastewater is already generated, but only 281
MLD, or roughly 18 percent, is currently reused. This reveals a large untapped
opportunity to shift from freshwater dependence toward a treated-wastewater-
basedindustrialandurban water economy.

5.7.1.2 Current Baseline

Haryana's sustainable water management baseline is defined by a combination of
acute groundwater stress, high concentration of over-exploited blocks, and o
large treated-wastewater reuse gap.

The reportindicates that Haryana's average groundwater extraction ratio stands
at 136 percent of annual recharge, indicating that the Stateis extracting water ata
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rate well above natural replenishment. This is reinforced by the fact that 88 out of
143 assessed groundwater blocks are officially classified as over-exploited.
Together, these indicators show that water stress is structural rather than
localized.

The treated wastewater baseline also reveals a major infrastructure gap.
Municipal and industrial systems together generate approximately 1,487 MLD of
treated wastewater, but only 281 MLD (18 percent) is currently reused. Thisimplies
that roughly 1,206 MLD of treated water remains unutilized, despite high water
demandin nearby industrial andurban areas.

The baseline further indicates that, while treated wastewater reuse is the most
immediate circular-water opportunity, several supporting indicators remain weak
or incomplete in the current evidence base. These include the urban sewage
treatment gap, performance compliance of active CETPs, and the absence of
dedicated reuse pipeline infrastructure in major industrial corridors. In the KPI
framework, reuse pipeline length is effectively at O km as a dedicated industrial
reuse network.

Table 5.13: Haryana Water and Wastewater Baseline

Indicator Value Source Cited in Remarks

Report
Groundwater 136.75% of CGWEB 2025/ Updaoted from 134% based on the lotest 2025
Extraction Ratio recharge HWRA national assessment.
Over-Exploited B8 out of 143 HWRA / Vidhan Increased from 88 (2024) to 91 (2025) as per
Blocks Sabha (Feb 20246) recent legislative briefing.
Treated Wastewater | 1,487 MLD SEP 2025 Refers to the current dischorge baseline
Generated earmarked for transition.
Treated Wastewater | 281 MLD (18%) SEP 2025/ HWERA Highlights a significant "circularity gap” in the
Reused current water balance.
Untapped Reuse -1,206 MLD Derived Boseline Represents the immediate velurne available
Potential for industricl/power sector swap,
Reuse Pipeline O km HSIDC Baseline Ma dedicated industrial -grade recycled
(Industrial) 2025 water network commissionad yet.

Note: The sustainable water management baseline combines groundwater stress, treated-water
revse performance, and industrial reuse infrastructure readiness. Groundwater extraction and
treated-wastewater revse are hard baseline indicators; sewage-gap and CETP-compliance
improvements remain dependent on stronger operational data and institutional monitoring.
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5.7.1.3Key Risks and Gaps

Basis of identification: The risks, constraints, and enabling gaps outlined in this
section are derived from the sustainable water management baseline presentedin
this report, read together with the broader State transition baseline, relevant
policy and regulatory context, stakeholder discussions, and selected comparative
references where relevant. These are presented as indicative analytical findings
intended to support consultation and prioritisation, and should not be interpreted
as definitive sector conclusions or approved policy positions.

The baseline suggests that Haryana's sustainable water transition challenge is
shaped by the interaction of groundwater stress, low levels of treated-wastewater
reuse, uneven urban wastewater infrastructure, and weak integration between
water regulation, industrial demand planning, and reuse systems. As a result, the
transition challenge appears to extend beyond water conservation alone and to
involve infrastructure finance, urban service delivery, industrial substitution of
freshwater, requlatory alignment, and long-term aquifer resilience.

A first major risk arises from continued over-extraction of groundwater in already
stressed areas. With several blocks classified as over-exploited and the overall
groundwater extraction ratio remaining significantly above sustainable levels, the
baseline indicates a structural risk te long-term water security. This has
implications not only for agriculture and rural livelihoods, but dlse for industrial
location choices, urban growth patterns, and future investment viability.

A second challenge concerns the continued under-utilisation of treated
wastewater as a managed infrastructure resource. Although wastewater
generation and treatment capacity are significant in urban areas, actual reuse
remains limited relative to potential. This suggests that Haryana's water transition
challengeis not simply one of treatment capacity, but also of pipeline connectivity,
demand aggregation, offtake arrangements, and the institutional ability to match
treated-water supply withindustrial and non-potable demand.

A third enabling gap relates to uneven wastewater and sewage-management
systems in urban areas. The baseline indicates that sewage-treatment gaps
remain material in several ULBs and that stronger validation may still be needed
for parts of the existing evidence base. This implies that urban wastewater
transition may require not only expansion of treatment systems, but also improved
operational performance, stronger monitoring, and more credible reuse-linked
service planning.



o
-

SDGCAC]|

A fourth challenge concerns industrial effluent quality and CETP performance. In
corridors where treated wastewater is expected to support wider reuse systems,
the effectiveness and reliability of CETP-linked compliance becomes especially
important. Where industrial effluent quality remains uneven or poorly monitored,
this may undermine the viability of circular water-use pathways and create
regulatory as well as environmental risk.

A fifth constraint relates to fragmented institutional coordination. The transition
to a more circular and reuse-oriented water economy is likely to require stronger
convergence between groundwater regulation, STP planning, ULB systems,
industrial demand centres, pipeline infrastructure, and compliance oversight. At
present, these functions appear to remain distributed across multiple institutions,
which may limit integrated planning andimplementation.

Taken together, these findings suggest that sustainable water management in
Haryana is not only a hydrological issue. It is also a question of infrastructure
planning, reuse economics, urban wastewater performance, industrial
substitution systems, and regulatory coordination.

For clarity, the key green transition challenges emerging from the sustainable

water baseline may be summarised as follows:

» continued groundwater over-extraction and block-level water stress;

» under-utilisation of treated wastewater despite growing urban generation
and industrial demand potential;

» sewage-treatment and wastewater-service gaps in selected ULBs;

» uneven CETP performance and compliance reliability; and

» fragmented institutional coordination across water regulation, wastewater
systems, and industrial reuse planning.

5.7.2 Where We Want to Go

This section outlines the indicative transition direction for the sector across the
medium term (2026-2030) and the longer-term horizon to 2047, based on the
baseline and transitionlogic set out above.

5.7.2.1Indicative Transition Priorities for 2026-2030

For the medium term, the section identifies a set of practical transition priorities
centered on treated-wastewater reuse, industrial water substitution, and
targetedurbaninfrastructure upgrades.

One important priority is the development of reuse pipeline infrastructure linking
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municipal STPs in Gurugram and Faridabad to major industrial demand centres
such as IMT Manesar and IMT Faridabad. The section refers to an indicative
network of 200 km pipeline infrastructure with associated CETP upgrades, withan
estimated capital requirement of 3,500 crore.

A second priority is the notification of “Zero Freshwater Zone" requirements in
critically stressed industrial blocks, under which industries would meet non-
potable needs—such as cooling, washing, and process-support uses—from
treated wastewater rather than freshwater extraction.

A third priority is sewage-gap closure in selected ULBs, supported by STP
performanceimprovement and offtake agreements for treated-water reuse. This
is intended to make urban wastewater systems more compatible with industrial
and non-potable demand.

Afourth priority is CETPupgrading so thatindustrial effluent compliance improves
before wastewater is considered for wider reuse systems.

Together, these priorities suggest a dual strategy: reduce freshwater dependence
in stressed industrial corridors, and turn treated wastewater into a usable
infrastructure resource rather than adisposal burden.

5.7.2.2Long-Term Direction (2031-2047)

Inthe longer term, the water section points toward a broader transformation from
a depletion-based water economy to a more circular, recharge-oriented, and
resilience-focused system.

The long-term direction includes the possibility of “sponge city” urban and
industrial design, with permeable surfaces and urban water bodies used to
strengthen rainwater recharge; solar-powered brackish groundwater
desalination in the south-western parts of Haryana such as Hisar and Sirsa; and a
move toward net water positive aquifer restoration, with extraction brought below
recharge levels. It also points toward the emergence of decentralized water
markets, in which treated water is traded as a managed utility resource between
5TPsandindustrial consumers.

These elements should be treated as a strategic horizon and directional outlook
rather than approved commitments.
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5.7.3How Can We Reach There

This section identifies the enabling policies, financing considerations, institutional
support measures, and illustrative monitoring architecture that may help support
phased sectoral transition.

5.7.3.1Enabling Policies and Finance Considerations

Haryana's sustainable water transition will require a stronger enabling framework
for reuse infrastructure finance, treated-water offtake systems, aquifer
protection, andinstitutional convergence.

The sectionindicates that stronger coordinationis needed between HWRA, PHED,
ULBs, HSIIDC, HSPCE, and industrial demand centres so that groundwater
regulation, wastewater treatment, pipeline infrastructure, and industrial reuse are
planned as one connected system rather than as separate departmental
functions.

It also suggests that treated-water reuse projects will require a more viable
financing and demand model, especially in relation to pipeline infrastructure, STP
upgrades, reuse offtake agreements, and compliance-linked industrial
substitution of freshwater.

These policy and finance considerations are indicative in nature and are intended
to support discussion on enabling conditions for sustainable water management.

5.7.3.2 Indicative KPls and MRV for Consultation

To support phased implementation and future monitoring, a set of indicative KPIs
is proposed for Haryana's sustainable water management transition. These focus
on groundwater stabilisation, treated-wastewater reuse, block-level stress
reduction, sewage-gap closure, CETP compliance, and reuse infrastructure
rollout, At this stage, however, these indicators should be treated as consultation-
oriented monitoring variables rather than as final approved targets. Their
purpose is to indicate possible areas for future tracking, while recognising that
specific baselines, thresholds, timelines, and quantified targets would need to be
refined through subsequent consultation with relevant departments and
stakeholders.

Some indicators in this section are best understood as programme-oriented

monitoring variables rather than currently institutionalised baseline measures. In
particular, block-level depletion reversal, large-scale treated-water reuse,
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sewage-gap closure in selected ULBs, and reuse pipeline rollout would become
more meaningful as structured monitoring indicators only where formal
implementation and reporting architecture is established.

Key indicators emerging from the section include:

# Groundwater Extraction Ratio

Treated Wastewater Reused

Cver-Exploited Blocks

Sewage Treatment Gap

CETP Performance Compliance

Reuse Pipeline Length Commissioned

-
¥
B
.

Table 5.14: Indicative KPIs for Sustainable Water Management

| Current Illustrative Transition MRY Source/ Verification
Baseline / Direction (te be Agency
Reference refined through
Position consultation)
Groundwater % of 136% Directionally maove HWRAMGWE
extraction ratic recharge toward reduced
extraction pressure

and improved
alignment with
recharge conditions in
stressed areas;
thiresholds to be
refined through basin -
and block-level
consultation.

Treated wastewater MLD /% 2B1MLD f Track progressive HWRA fULB / PHED
reused 18% increase in treated -

wastewater reuse and

substitution of

freshwater in

appropriate urban -

industrial applications;

guantified milestones

143}

to be defined
subsequenthy through
consultation.
Over-exploited blacks Mumber of BB blocks Monitor gradual CGWE block reports
blocks (of reduction in the

nurnber and severity of
over-exploited blocks
over time through
validoted block-level
reporting; numeric
direction to be refined
through consultation,




Table 5.14: Indicative KPls for Sustainable Water Management

' Current

Basaline /

Reference
Position

lNustrative Transition
Direction (to be Agency
refined through

consultation)

MRY Source/ Verification

sewage treatment gap  MLD
{ULEs)

CETP performance %

compliance

Reuse pipeline length km
commissicned

Baseline
requires
stronger
validation in
currant
avidence
base

Bazeline
requires
stronger
validation in
current
evidence
bass

Track progressive ULE / PHED MIS
reduction in the

sawage-treatment gap

in priority ULBs, subject

to validation of the

current baseline and

refinemant of

implementation

thresholds through

consultation.

Manitor improvermant HSPCE inspection
in CETP performance

and compliance

consistency through

inspaction and

operaticnal reporting;

guantified threshold fo

be defined

subzequenthy through

consultation

Track phosed rollout of  HWRA/HSIIDC
treated -water

conveyance and reuse -

supporting

infrastructure where

viable demond and

offtake condifions

exist; scale and timeling

to be refined through

consultation,

MNote: The KF| entries presented above should be interpreted as illustrative monitoring directions
for consultation purposes, rather than as approved targets or implementation commitments.
Specific thresholds, timelines, and target values would need to be finalised subsequently through
departmental and stakeholder consultation.
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CHAPTER 6: TRANSITION FINANCE LANDSCAPE AND
INSTRUMENTS

MNote: All financial instruments, fund sizes, and leverage ratios presented in this
chapter are indicative proposals for consultation. They are not approved financial
commitments.

6.1Financial Baseline

Haryana's MSME ACP disbursed £1,21,516 crore in 2024-25 against a target of
%84,278 crore, representing 144 percent achievement. Despite strong overdll
credit channels, the share of explicitly green MSME credit remains below 1percent
by stakeholder estimate, as no formal green taxonomy or classification
framework currently exists within the State's banking and credit infrastructure.
The five-year green transition CAPEX requirement (2026-2030), anchored to
SEEAP modelling, is estimated at approximately 16,250 crore (23,250 crore per
annum), representing approximately 2.6 percent of annual ACP flow.

6.2 Proposed Finance Instruments
Table 6.1: Proposed Green Finance Instruments for Haryana

Indicative

Instrument Type

Proposed Instrument Description

Scale

Credit Targeting Green Portfolio Direction to earmark a 10% of ACP = Policy proposal;
Standard (GPS) share of MSME ACP ~%12,000 requires SLBC
credit toward eligible Crfyr direction
green technologies,
based on a Stote positive
list / taxenomy
. Banking Sector Haryana Grean Additional interest ~265 Budget-supportad
Suppaort Interast Subvention support linked to verified | Crore/year through nodal
green installotions, banking
monitored through the institutions
digital MRV systerm
| Micro-Unit Risk CGTMEE Green Support for guarantee Could improve | Focilitation
Mitigation Window fees on green loans for access for through nodal
smaller units facing underfinanced | transition
collateral barriers micro-units platfarm
Mew Technolegy H-GTF/FLDG First-loss default T200 Crore Indicative; subject
Risk Mitigaticn guarantee structure for corpus; 5x to State approval
rnewer technalegies (Bie- | leverage
CHNG, comman boilers,
shared green
infrastructure}
Capital Markets Haryana Soversign Bond issvance for 11,000 Crore Institutional
Graen Bond COMMOon gresn Tranche 1 structuring

infrastructure in
industrial clusters and

IMCs

through HSIIDC



6.3 Finance Design Principles

Three design principles emerge from the proposed finance architecture. First,
transition finance should not rely only on direct subsidy; it should also improve
the bankability of projects and technologies that currently struggle to secure
finance. Second, public financial support should be linked to verifiable outcomes
through the digital MRV system. Third, the financing architecture should
distinguish between small-unit access barriers and technology-risk barriers,
since these require different policy responses.
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CHAPTER 7: CROSS-CUTTING ENABLERS

Note: Governance, finance, skilling, and digital architecture presented in this
chapter are indicative implementation and institutional design options for
consultation, not approvedinstitutional arrangements.

1.1Governance & Programme Management

A major constraint to Haryana's green transition is the persistence of institutional
silos across departments and agencies that shape industrial development,
envirenmental regulation, power supply, finance, and urban infrastructure. In
practice, these institutions often operate with distinct mandates, compliance
systems, and operational timelines, which can create regulatory friction for firms,
especially MSMEs, aftempting to modernize production systems, adopt cleaner
technologies, or comply with evolving environmental requirements.

To address this challenge, the report proposes a whole-of-government
implementation architecture that may be anchored through a centralized
governance and programme management mechanism, referred to here as the
Green Growth Hub (GGH). The GGH is envisaged as a nodal bridging platform
that could support cross-departmental coordination, pregramme management,
implementation facilitation, and transition menitoring.

In this formulation, the GGH may serve as a common institutional platform
through which finance, technical support, compliance facilitation, digital
monitoring, and cluster-level transition programmes can be better aligned. Its
proposed role is to reduce administrative fragmentation, improve coordination
across departments, and support more coherent implementation of green
transitioninitiatives.

1.1.1Indicative Governance Architecture

The governance structure may be organized through a multi-tier arrangement
combining strategic oversight, operational review, implementation support, and
specialized finance and technical functions.
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Table 7.1: Indicative Green Growth Hub Governance Architecture

Governance Tier Chair / Modal Cora Membaers / Compaosition Indicative Mandate &

Head Responsibilities

1. Apex Steering Chief ACS/PS of Finance, Industries & | Cross-departmental policy
Committee (Strategi | Secretary, Commeres, Environment arbitration; Vision 2047
¢ Owersight) Govt. of {HSPCR), Power (HAREDA), alignment; annual performance
Haryano Town & Country Planning, review of GGH
Agriculture, District
Collectors (retational
representation)
2. Executive State Director Heads of HAREDA, HSIDC, Programme execution, resource
Task General, SIHIFM, DISCOMs, HSPCB, allocation, cross-agency problem
FarcelOperational Industries f HWRA, Finance Dept., SVSL, resslution; guarterly KPI review;
Cwersight) HSIDC f Any MSMEs= (sector association escalation threshald definition
athar Nedal nomineas), Agriculture Dept.,
Head appointed | Environment Dept.,
by State HARTROM (digital
infrastructure & IT systemns) |,
HSDM
3, Green Growth CED, Core GGH Secretariat Operationalize GGH mandate;
Hub — GGH {(dedicate | comprising four verticals: coardinate between Green
GGH(Institutional d full-time Strategy & Policy, Green Finance Cell and Cluster
Anchor) position, State- | Finonce, Monitoring & Transition Teams; serve as single -
appointed) Evaluation {M&E), window facilitation point for
Communications & Outreach green industry applicants;

monthly reporting to T ask Force.

&4, Green Finance HEIDC Finance | HSIDC Finance, SJHIFM, Grean credit facilitation;
Cell (Within GGH / BJHIFM (Co- SLBC (State Level Bankers' GPS (Green Performance
Secratariat) lead) Committea), SIDBIS Scorelimplemantation; graen
MABARD (representation) bond structuring; pipeline
repaorting to Task Force quarterly
5. Cluster Transitien | DIC /HSIDC + Industry associations, Cluster-level implementation;
Teams (District / District DISCOMs, HAREDA cluster MEME onboarding; KPP tracking;
Cluster Lewveal) Collector (Co- officers, HARTRONM (real-firme monthly reporting to GGH
Chair) cluster data monitoring & MIS), | Secretariat; escalation to Task
HSDM (skilling ligison & graan Force if unresolved within 30 days
Jjobs facilitation)




Figure 7: GGH Organisational Structure {(Indicative)

TIER 1 APEX STEERING COMMITTEE - Strategic Oversight - Proposed
Chair: Chief Secretary, Govt. of Haryana

TIER 2-EXECUTIVE STATE TASK FORCE - Operotional Owversight - Proposed
Medal Head: Director General, Industries / HSIIDC
Members:
HAREDWA - HSIIDH

SR artic 2 Agricutture Dapt. ' Environment Dept.
rres) - HED

TIER 3+ GREEM GROWTH HUB [GGH) - Institutional Anchor : Mew - to be established
CEOQ, GGH (dedicated full-time, State-appointed)

GGH Secretariot — Four Core Verticols:
Strategy £ Policy Green Finance Monitoring & Evaluation (MAE] Communicotions & Cuireach
Mandate: Operationalise GGH mandote  Sing le-window facilitation for green industry applicants

Coordinate between Green Finance Cell & Clester Tronsition Teams
Reporting: Monthly neports fo Tosk Force ' Receives monthly KP1 reports from Clester Teoms

TIER & GREEN FINARCE CELL : Proposed TIER 5+ CLUSTER TRAMSITION TEAMS : Propased

Co-lead: HSIIDC Finance f SJHIFM Co=-Chair: DIC f HENIDC
‘Within GGH Secratariat District Collector

7.2 Transition Finance Architecture
Please refer to Chapter 5 for the full description of proposed green finance
instruments.

Three overarching design principles for the finance architecture are: (i) shift from
subsidy to bankability improvement; (ii) link public support to verifiable outcomes
through digital MRV; and (iii) tailor instrument design to the specific barrier type —
unit access, technology risk, or shared infrastructure.
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7.3 Skills and Just Transition

7.3.1Transition Context

Haryana's green transition is also a labour-market transition. The shift toward
cleaner production, EV-linked manufacturing, biomass value chains, circular
water systems, and digital MRV will create demand for new technical and
managerial roles while placing pressure on workers in legacy carbon-intensive
occupations. A just transition approach is important for social protection and for
ensuring the State has an adequately prepared workforce.

The case for a just transition in Haryana is strengthened by evidence that many
smaller enterprises remain at an early stage of readiness for sustainability-linked
adjustment. MSME-focused transition studies show that awareness of ESG-linked
expectations is often limited, that enterprises respond more strongly to market
pressure than to regulation alone, and that sustainability investments frequently
compete with immediate working-capital requirements. This suggests that skilling
and just transition policy in Haryana should not be limited to workforce retraining
alone. It should also include enterprise-facing awareness, managerial capability,
practical compliance support, and phased handholding so that workers and
smaller firms are befter able to adapt to evolving production, reporting, and
market requirements.

7.3.2Indicative Green Jobs and Skilling Architecture

A State Green Jobs Census is proposed to estimate the scale, location, and timing
of job creation and displacement. Shri Vishwakarma Skill University (SVYSU),
Palwal, is proposed as the key institutional anchor for a Green Skilling Academy,
developing curricula for EV servicing, industrial solar and micro-grid
maintenance, biomass systems, water and waste systems, and digital carbon
accounting.
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Table 7.2: llustrative Jeb Transition Matrix

Sector At-Risk Roles Bridge Skill Potential New Transition Direction
Required Green Rele
Energy Bailer oparators, Biomass handling, Bio-CMNG Plant | Positive transition
coal truckers, anaerabic Operator potential
genset mechanics digestion, process
control
Automotive IZE machanics, High-voltage EV Maintenance Pasitive transition
costing/forging systems, battery Technician potential
labour chemistry, electric
matars
Waste Infarmal MREF operations, MRF Operator Formalisation
ragpickers in health & safety {farmal
unsafe conditions amplayment)
Construction Conventional AMC blocks, Green Building ' Upskilling
miasons, civil insulation, net-zere | Specialist
angineers design
Agriculture Farmers Biomass Biomass Income diversification
depandent on aggregation, FPO Aggregatar /
residue burning management Energy Supplier

7.3.3 Indicative Workforce Policy Directions

The proposed workforce policy package may include: mass reskilling through
bridge courses and transition-linked skilling programmes; gender inclusion targets
of atleast 20 percent in State-supported green jobs and skilling programmes; and
social protection or transition stipends of up to 12 months for workers who may not
be easily redeployed.

7.4 Technology & Digital MRV

7.4.1Digital Infrastructure Context

The report proposes a digital public infrastructure for transition monitoring,
verification, and service delivery comprising twointer-linked components:

a) Unified Energy Interface (UEI)-MRV Backbone: UEl is envisaged as a three-
layer system:

» an input layer drawing data from utility smart meters (where available), fuel
purchase / invoicing systems, audit instruments, and sensor-linked
infrastructure;

a processing layer converting raw data into standardized performance

v

indicators (energy intensity, carbon intensity, water reuse, compliance proxies,
ete.): and
#» an output layer generating unit-level Green Passports (or equivalent
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verification instruments), and aggregated reporting outputs for sector and
State-level transition tracking.

b) Green Growth Hub Portal-Service & Enablement Layer:

To translate MRV into uptake, the report proposes a Green Growth Hub Portal as a
single-window platform for MSMEs, industrial units, and clusters to access
transition packages, green finance options, verified technology providers, expert
support, and a knowledge repository. The Portal may be designed to consume UEI
outputs (Green Passport / verified performance indicators) for eligibility
verification, incentive linkage, and reporting, while also functioning as the
practicalinterface through which firms can participate in transition programmes.

Together, UEI + Portal shift digital transition infrastructure from “monitoring only”
to a full implementation stack, from onboarding + assessment/audits 2
finance/product access * implementation » verified outcomes.

7.4.2Indicative Strategic Functions of UEI + Portal

Thecombined system would serve four broad functions:

» Audit trail and buyer-side ESG traceability:
Unit-level verification outputs (Green Passport) support procurement
traceability, ESG reporting needs, and buyer-driven carbon disclosure
requirements.

= Eligibility verification for incentives and green finance:
Verified indicators and audit records enable rule-based eligibility checks for
instruments such as green interest support, guarantees, performance-linked
subsidies, and transition-linked packages.

» Transaction enablement and aggregation:
The Portal enables practical delivery—empanelled auditors/ESCOs/RESCOs,
cluster aggregation models, standard packages/BoQs, and guided workflows
so MSMEs can move from intent to implementation.

# State-level reporting and transition inventory:
Aggregated outputs support department dashboards, sector tracking, and
State-level reporting for carbon inventory and transition performance.



Table 7.3: Proposed UEI + Green Growth Hub Dashboard Architecture

Layer KP1/ Qutput Type Reporting Indicative Owner
Frequency

Layer 1 — Vision Macro indicators: G50P, manufacturing Annual Flanning / Finance (with

(State) share, MSME registrations, RE share, per- nadal coordination
capita income; State transition scorecards platfarm)

Layer 2 — Sector Sector KPIs: Power, M5MEs, water, Guarterly Line Departrents +

(Department) fransport, industry; schema/programme proposed nodal
performance indicators; compliance and coordination platform /
adoption metrics PMU

Layer 3 — Unit / Unit-level autputs: Audits completed, Monthly / Programme MIS /

Project savings verified, plonts commissioned, Guarterly implernenting entities /

(Implementation) fuel-switch outcomes, woter reuse MLD, nodal FMLU; Fortal
Graan Passport status operator as the service

layer

Mote: Layer 3 is where the Green Growth Hub Portal acts as the user-facing interface, while UEI
remains the verification backbone

7.4.3 Green Growth Hub Portal: Core Modules (Service Layer)

Table 7.4: Proposed Green Growth Hub Portal Modules, Functions,
Outputs, and lllustrative Institutional Anchor

GGH Module / Core Function Indicative Qutputs [ User Services lustrative
Functional Pillar Institutional
Ancher
1. Enterprise Provide o single entry Unit registration; sector/cluster Modal coordination
Onboarding & peint for MSMES / tagging:; baseline profile lanergy, platform / PMU
Green Profiling industrial units to register | water, waste); transition need with MSME /
and identify their identification. Industries Dept.
transition starfing point,
2, Transition Help enterprises Diognostic tools; sector-specific Technical PMLU /
Diagnastic & understand transition pathways; technology options; Knowledge partner
Green Pathway gaps and svitable firmicluster -level action roadmaps; with sector
Advisory pathways based on readiness status, departments.
sector, scale, and cluster
context.
3. Transition Present curated transition | Standordized pockages (e.g., Rooffop | Nodal PMU with line
Packages & packoges aligned to Solar, Water Reuze); scheme departments;
Scheme commoen needs and enable | directory; pockage -to-scheme HSIDC / MSME
Discovery discovery of relevant mapping. Departrment.

support schemes,

4, Green Finance

Lirk firms to financial

Grean finance catalogue; incentive

Finance Dept. with

& Incentive products and public eligibility screening; links to partner Fls (SIDEBIf

Facilitation support instruments guarantees/subsidy windows; finance MABARD) and
meeded for transition readiness support, Madal PMU,
investrents.

5. Grean Connect erferprises with Empanelled vendor directory; Industries / MSME

Technology verified technalogy technology categaries; standard Dept. with technical

Vender [ providers, ESCOs, specifications / BoQs; cluster agencies and

Aggregator RESCOs, and solution aggregation options. industry

Marketplace infegratars, associations.

6. Expert Provide access fo Ponel of auditors/consultants; booking | Modal PMLU S

Metwork, Audits approved experts, workflow; audit reports; advisory Program

& Handholding cuditors, and support; handholding for Management Unit

Svpport implementation support implementation. with empanszlled

agencies for enterprise
transition.

technical experts,
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GGH Module | Core Function Indicative Outputs f User Services llustrative

Functional Pillar Institutional
Anchor

7. Knowledge Build owareness and S0Ps; guidonce notes; case studies; Knowledge partner
Library, SOPs & capability by providing buyer-side ESG requirements; training | / Nodal PMU with
Capacity Building | structured guidance, medules; webinar repository. sector depts and
practical tools, and training institutions.
sectoral knowledge
resgurces.
8. MRV, Green Use UEI-linked or audit Green Passport / verified stotus; LIEI / MRV
Passport & dota to generate performance dashboards; verified bockbone operator
Reporting verification outputs and savings/emissions/resource -afficiency | with Nodal PRMU
Dashbeoard support reporting at all indicatars. and implementing
levals, entities.
2. Programme Support the State in Pipeline dashboard; cluster Madal coordination
Management & trocking demand, aggregaotion lists; odoption funnel; platform / FMU
Pipeline Tracking | oggregating clusters, ond | district/sector progress analytics; with Planning /
rmonitoring the transition bottleneck tracking. Finance.
pipeline.

Mote: The Green Growth Hub Portal is envisoged as the service-delivery and facilitation layer of
the State's transition architecture. While the UEl / digital MRV system provides the verification
backbone, the GGH Portal enables enterprises to access transition pathways, supportinstruments,
technology providers, finance options, and implementation support through a structured single-
window interface.

7.4.4 Phased Roll-out (Green Growth Hub Portaland UEl-linked MRY)

Phase 1(0-12 months): Portal Operationalisation and Audit-based Verification

In the initial phase, the priority would be to operationalise the Green Growth Hub
Portal as a practical single-window platform for MSMEs and industrial units. Core
modules may include enterprise onboarding and green profiling, basic transition
diagnostics, transition package and scheme discovery, vendor and expert linkage,
knowledge resources, and basic programme tracking.

During this phase, MRV may rely primarily on self-reported information,
document uvploads, and third-party audits. The immediate objective would be to
establish a functional transition support system without waiting for full digital
integration. Outputs may include basic enterprise green profiles and audit-verified
status for selectedinterventions.

Phase 2(12-24 months): Integration and Transaction Enablement

In the second phase, the Portal may be strengthened through the addition of
finance and incentive workflows, cluster aggregation features, standardized
transition packages, and improved pipeline monitoring. Subject to feasibility,
selected integrations may also be developed with utility billing systems,
departmental MIS platforms, partner financial institutions, and standardized
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performance calculators.

At this stage, the MRY framework may evolve into a hybrid model, combining
audit-based verification with limited automated data flows to support eligibility
screening, programme monitoring, and reporting.

Phase 3(24+ months): UEI-enabled Automation and Advanced Reporting

In the longer term, the UEl backbone may support more standardized and
automated verification for priority indicators. This may include generation of
Green Passports, stronger dashboard-based monitoring, and aggregated State-
level reporting on transition performance and verified outcomes.

However, even in this more advanced stage, third-party verification may continue
to remain necessary for interventions and sectors where full automation is not
feasible.

Mote: This phased approach enables early functionality of the Green Growth Hub Portal while
allowing deeper avtomation and UEl integration to be developed progressively in line with data
readiness, institutional capacity, andimplementation experience.
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CHAPTER 8: CONSOLIDATED RECOMMENDATIONS

Note: The recommendations presented in this chapter are indicative action
priorities for consideration across three time horizons. They support policy
sequencing, interdepartmental coordination, and programme design, and should
not beinterpreted as approved government decisions or finalized commitments.

8.1Horizon 0: Immediate Actions (0-12Months, 2026)

Immediate recommendations are primarily enabling, preparatory, and
institution-building in nature. Their purpose is to establish the institutional,
regulatory, analytical, and financial foundations required for subsequent scale-
up. This horizon should also be used to develop the initial communication
architecture, technical guidance frameworks, and implementation instruments
necessary for coordinated green transition action across departments and
sectors.

Table &.1: Immediate Prierity Recommendatiens (0-12 Manths)

Indicative Action

Indicative Lead Owner

R1 Consider establishment / notification Chief Secretary / Modol coordination structure/
of a State Green Transition Hub or Planning/HSIDC/SJHIFM  PMU / operational; quarferly
Green Growth Hub (GGH) -type raview template prepared
mechanism, along with an inter -
departmental steering arrangement
for transition coordination

RZ Design a Communication Strategy and  Nodal fransition Communication strategy
phase-wise implementation plan and platformy [ SIHIFM preparad; phased cutreach plan
budget to promote a whole-af- Srfarmation, Public and budget finalized
government and whole-of- Relotions & Longuoges
society approach to Green Econammy
and Green Growth

RE  Initiote preparation of a Green Industries / MSME / Draft MSME transition roadmap
Transition Readmap / SOPs for SJHIFM { nodal transition  / SOP prepared; consultation
Haoryana's M3MEs, including p  ractical  platform process initioted
adoption pathways and Just Transition
principles

Ré& Prepare transition guidelines for key Industries / sector Sector guideline drafts prepared
sectors, including Auvtomotive, Textiles,  departments / nodal for priority sectors
Steel, and Power transition

platform/SJHIFM

RS  Prepare guidalines / SOPs on Powaer Departmant / Draft RE integration /
renewable energy integration and HAREDA / nodal decarbenisation guidelines
decarbonisation, including shared transition prepared
models such as RESCO [ cluster platform/SJHIFM
solarisafion where relevant

R& Draft guidelines drawing on global Agriculture / Horficuture | Draft guidelines prepared;
proctices for climate -smart agriculture  fHWRA f PHED / nodal departments / experts consulted
and sustoinable water manogement, transition
including reuse, efficiency, and platform/SJHIFM
resilience-oriented approaches

llustrative Monitoring Indicator
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Table 8.1: Inmediate Priority Recommendations (0-12 Months)

# | Indicative Action Indicative Lead Owner lllustrative Mantoring Indicator
R7 Consider issuing an SLBC -linked Finance Department [ Share of ACP -linked green
direction fo earmark a share of MSME SLBC lending; green technalogy list
credit flow toward eligible grean notified

transition technologies, supported by
publication of a state positive list /

green faxonomy

R& Consider notification of a Mo Mew Environment f HSPCB Mumber of new coal boiler
Coal Baoilers" framework for the approvals post -notification
Panipat planning area

R Consider reforms in Green Open Power Departmant / Launch pilot MSME cluster
Access for MSMES, including lower nodal transition platform | decarbonisation programmes in
participation thresholds and a selected clusters

transition framework to address
DISCOM revenue concerns

RI0  Launch pilot MSME cluster Industries / MSME / Mumber of units audited; verified
decarbonisation programme s in HSNDC savings; compliance uptake
selected clusters, including oudits,
retrofit pipelines, RESCO preparation,
and digital complionce support

R11  Prepare a DPR and institutional HSIDC f GGH DPR completed; implementaticn
structure for a Panipat Commen Boiler structure identfified
Facility (CBF) based on biomass steam
systams

R1Z2  Initiote architecture design and pilot Medal transition platform  UEl architecture approved, pilot
planning for the Unified Energy / DISCOMs scope agreed

Interface (UED or equivalent digital
MRY platform with selected DISCOM

participation

R13  Consider infroduction of o Green Finance Department / Scheme framework prepored;
Interast Subvention mechanism Industries number of beneficiory M5MEs
linked to verified installations once launched

throwgh digital MEV systems.

8.2Horizon1: 2026-2030 Scale-Up Actions

The 2026-2030 horizon focuses on scaling proven pilots, building shared
infrastructure, expanding sector-specific transition interventions, and
institutionalizing MRV, skilling, advisory support, and finance mechanisms. During
this phase, the Green Growth Hub should evolve from a coordinating / facilitation
mechanism into a stronger platform for transaction support, enterprise services,
technical guidance, and programme menitoring.
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Table 8.2: Indicative Scale-Up Recommendations (2026-2030)

Indicative Action Indicative Lead Owner lustrative Monitoring Indicatar

F14 Develop Bio-CHG / CBG rollout in Industries / Agriculture /  Mumber of plants commissioned;
major rice-producing districts and  nodal transition biomass aggregated; stubble -
strengthen FPO -led blomass platfarm burning incldence
agg rEgu’rion systems

R15 Develop treoted -wastewater HWRA fHSIIDC f PHED  MLD reused; number of industries
reuse pipelines connecting STPs in on treated -water offtake
Gurugram / Faridabod with
industrial demand centres, and
consider Zero Freshwaoter Zone
approaches in critically stressed
arecds

R16 Roll out the LIEI / digital MRY Modal tramsition Mumber of registered enterprises;
doshboard statewide and platform / relevant Green Passports / digital records
prograssively link stote -supported  departments / isswed
projects o common reportingand  DISCOMs
Zreen Passport systems

R17 Operationalizse and expand Meodal transition Mumber of enterprises onboarded;
the Green Growth Hub Portal asa  platform / PMU / number of services [ packages
single-window platform for relevant line accessed; conversion o
enterprise onboarding, tramsition departments implementation
packages, finance linkage, vendar
discovery, expert support, and
knowledge services.

R18 Scale M5SME selarisafion and HSIICC / HAREDA / MW installed; number of M5MEs
shared ESCO [/ RESCO models nadadl transition solarised; verified energy savings
across multiple industrial clusters). platform

R1% Implement o motaer-replacement EESL / DISCOMs Bond / financing instrument
drive for inefficient IE1/1E2 structured; deployment volume
mators using bulk procurament
and financing support

R20 Explore issuance of a green bond Finance Departrent / Bond issued; T Crore deploved;
or equivalent instrument for HSIICC credit rating maintained
financing CETPs, common boilers,
solar parks, and other shared
green infrastructure

R21 Consider adoption of “Barn HSIDC / Industries Share of new sheds compliant with
Green” standards in IMC Hisar and prescribed standards
ather new industrial clusters,
including green-building and dual-
piping norms

R22 Establish o Green Skilling Academy  Skill Development / Mumber of workers reskilled;

/ bridge-course system anchored SWVSL / nodal fransition courses operational; gender
through SVSU and related platform inclusion metrics
institutions

R23 Develop a Green Yendor Industries / OEM Mumber of certified vendors;
Certification programmae for the ecosystem / nodal number of audits / ESG readiness
Gurugram-Manesar automotive transition platfarm assessments
ecosystem and other supplier
clusters
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Indicative Action Indicative Lead Owner lllustrotive Monitoring Indicator
R4 Expand ULE-level municipal solid LB Department / Processing rate; landfill diversion
waste performance contracts in nodal transition rate; verifled service performaonce
additional citles with third -party platforim
verification
R25 Operotionalise and periodically Relevant line Mumber of sector guidance
vpdate sector transition guidelines  deportments / nodal docurnents adopted / updated;
! SOPs for Autamative, Textiles, transition platfarm departrments vsing them in
Steal, Power, MSMEs, renewable programimes.

energy infegration, climate -smart
agriculture, and sustainable water
managament through pllat
learning and departmental
feedback.

Mote: Scale-up actions should be taken up selectively based on pilot performance, institutional
capacity, financing availability, and sector readiness.

8.3Horizon 2: System Transformation Actions (2031-2047)

The long-term horizon focuses on structural transformation, deeper institutional
embedding of MRV and green finance, major industrial repositioning,
strengthened publicinvestment systems, and resource-efficiency shifts across the
State economy. Actions in this horizon represent strategic directions for gradual
consideration based on technological, financial, and institutional progress over
time.



Table 8.3: Indicative System Transformation Actions (2031-2047)

RZ6

R27

R28

R2%

R3O

RE1

R32

R33

Indicative Action

Instifutionalize MRY protocols,
green public procurement, and
climate-risk screening across
public investment systems

Position Haryana as o
manufacturing and systems hub
for green hydrogen / electrolyser -
linked industries and grid -
balancing technologies where
feasible

Develop Panipat as an advanced
textile recyeling and cireular -
fashion hub

Move progressively toward a low -
carbon / net-zers industrial grid
through higher RE share, demand
response, and industrial flexibility
systems

Develop second -generation big-

refinery value chains using paddy
strow and allied biomaoss for fuels
and bio-bosed materials

Imtegrate sponge -city and
recharge-oriented design into
industrial estates and urban
growth areas, especially in highly
stressed water zones

Explore advanced e-waste ond
critical-material recovery
ecosystens linked to future
electranics and circular -economy
value chains

Mainstream the Green Growth
Hub / UEl architecture inta a
mature State transition support
systemn combining enterprise
services, finance, data,
varification, and strategic
maonitoring across sectors.

Indicative Lead Owner

Planning / Finance / PWD

Industries / HSIDC /
nodal transition platform

Industries / HSIDC /
nodal transition platform

Powar / HAREDA / nodal
transition platform

Cevalop second -
generation bio-refinery
walue chains using paddy
straw and allied biomass
far fuels ond bio-based
materials

HWRA / HSIIDC f Town &
Country Flanning

Industries / HSIDC

Planning { Finance / nodal
transition platform /
relevant departments

lllustrative Visien Linked

Outecome

Share of public investments
screened for climate and
transition risk

Electrolyser / storage -linked
industrial copacity established

Wolume of textile waste
processed; recycled textile export
value

Renewable share in supply; grid
emission factor reduction

Straw processed; bio -based
product output; related industrial
Fevenues

Groundwater extraction ratio
decling; recharge and reuse
indicators

E-waste processed; high-valee
material recovery indicators

Integrated transition plotform
operatienal; share of supported
projects under cammon MRV f
service architecture.

MNete: The 2031-2047 recommendations represent long-term transformation directions and
should be interpreted as strategic possibilities for phased consideration, not as immediate
commitments.
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CHAPTER 9: Next Steps for Validation, Consultation and
Action

As this report is intended to function as a baseline and consultation document
rather than a final approved roadmap, the immediate next steps should focus on
validation, prioritisation, and institutional alignment. At this stage, the priority isto
move from analytical baseline findings toward a consultative process through
which sector priorities, implementation sequencing, KPI definitions, and MRV
arrangements can be refined with relevant departments and stakeholders. This
would help translate the report's indicative pathways into a more grounded and
implementable State transition agenda.

The following next steps may merit priority consideration:

1. Baseline validation and sector consultation:

Validate the report's baseline findings, transition risks, and enabling gaps through
structured consultation with relevant departments, industry bodies, financial
institutions, cluster stakeholders, and other sector actors. This would help confirm
factual baselines, identify data gaps, and test the practical relevance of the
sectoral transitionissuesidentifiedinthereport.

2. KPland MRV refinement through consultation:

Refine the current indicative KPl and MRV framework through sector-specific
consultation so that indicators, definitions, target direction, baselines, and
verification arrangements are more clearly grounded and mutually agreed. At this
stage, the KPI tables in this report should be treated as illustrative and
consultation-oriented rather than as approved target frameworks.

3. Prioritisation of near-term action areas:

Identify those sectors, districts, clusters, and enabling measures that may be
svitable for early piloting or phased implementation during the 2026-2030
period. This would help distinguish between areas requiring immediate support
architecture and those better svited to longer-term policy development.

4, Common infrastructure and support architecture:

Examine areas where shared infrastructure, common technical services, digital
MRV systems, and coordinated market or policy signals may reduce the transition
burden on smaller enterprises and fragmented sector ecosystems. This is likely to



be especially relevant in clusters where unit-level transition remains commercially
or technically difficult without pooled solutions.

5. Finance andimplementationdesign:

Further examine financing support, working-capital constraints, facilitation
mechanisms, institutional convergence, and programme-delivery arrangements
required for phased transition implementation. This should include consideration
of how smaller enterprises, stressed geographies, and common infrastructure
needs may be better supported through future programme design.

6. Development of a phased implementationroadmap:

Following validation and consultation, prepare a more detailed phased roadmap
setting out priority actions, sequencing logic, institutional roles, financing
pathways, and monitoring architecture for subsequent consideration by the State.
This would help move the report from analytical baseline and pathway framing
toward a more operational transition planning instrument.



ANNEXURES
ANNEXUREA: EVIDENCEREGISTER

All numeric indicators used in this report are listed below with full source
traceability, cross-referenced to the sections and tables where they appear.
Where an indicator is derived from official data, the derivation method is noted.

Sources reflectthose cited inthe main body of the report
Table A.1: Evidence Register - Indicators, Valves, Sources, and Cross-References

Indicater

Value

A, State Economy and Economic Structure

Source Cited in Report

Report Reference [ Cross-
Reference

G50P 2024-25

¥12.13 Lakh Crore

Economic Survey of Haryana
2024-25

Sec 3.1, Exec Summary

2024-25%

GSDP Growth Rate 11.B% {currant Economic Survey of Haryana | Sec 31
prices) 2024-25
Per Capita Income ¥ 353,182 Economic Survey of Haryana | Sec 3.1, Exec Summary
2024-25
Per capita income vs. national avg |~1.7x naticnal Economic Survey of Haryana | Sec 31
CIVETCIGE 2024-25
GSVA - Services share 51.20% Economic Survey of Haoryana | Sec 3.
2024-25
G5VA - Industry share IZ290% Economic Survey of Haryana | Sec 3.1
2024-25
GEVA - Agriculture share 15.90% Economic Survey of Horyana | Sec 31, Sec 5.6
2024-25
Agricubture GSVA (Absalute) 195,767 crore Economic Survey of Haryana | Sec 5.4, Table 511

B. Industrial and Export Geography

on sactor characteristics

Total Industrial Exports FY 21,463,430 Crore Economic Survey of Horyana | Sec 3.2, Toble 41
2023-24 2024-25
Total Industrial Exports FY ¥1,83,041 Crore Economic Survey of Haryana | Sec 3.2, Table 4.1
2024-25 (AE) 2024-25
4-district export concenfration  [=70% of state Economic Survey of Horyona | Sec 3.2, Toble 4.1

exports 2024-25; Statistical Abstract

of Haryano 2023-24

Gurugram-Manesar autofeng 152,450 Crore Economic Survey of Haryana | Sec 3.2, Table &.1, Sec 5.4
exports (FY 2023-24) 2024-25
Gurugram-Manesar auvtafeng 158,639 Crore Economic Survey of Haryana | Sec 5.4, Table 5.7
exports (FY 2024-25 AE) 2024-25
Foridabad engineering exports 120,422 Crore Economic Survey of Horyana | Sec 3.2, Toble 4.1
(FY 2023-24) 2024-25
Faridabad engineering exports 122,873 Crore Economic Survey of Haryana | Sec 5.3, Table 5.5
[FY 2024-25 AE) 2024-25
Panipat textile exports (FY $12,968 Crore Economic Survey of Haryana | Sec 3.2, Table 4.1, 5ec 5.5
2023-24) 2024-25
Karnal ogro-processing exports 19121 Crore Economic Survey of Haryana | Sec 3.2, Table 4.1
(FY 2023-24) 2024-25
Panipat CBAM border tax risk 15-20% Gualitative ossessment based | Sec 4.5 - verify officially
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Report Reference [ Cross-
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C. Power and Energy Baseline

Total Installed Power Capacity

15,936.65 MW (as

Economic Survey of Haryana

Sec 3.3, Sec 6.2, Table 5.3

of 31 Dec 2024) 2024-325 (Table 4.4)

Renewable Installed Capaocity 29203 MW MMRE / ICED State Profile Sec 3.3, Sect.2, Toble 5.3
2025

Salar Capacity 2.512.96 MW ICED f MNRE Physical Progress | Sec 3.3, Table 5.3
2024-25

Bio-power Capacity 325467 MW ICED f HAREDA Physical Sec 3.3, Toble 5.3
Achievements

Small Hydre Capacity 7350 MW MMRE ! ICED State Profile Sec 3.3, Table 5.3

Renewable share of grid supply ~d.62% ICED Haryana Supgly Profile  |Sec 3.3, Sec 6.2, Toble 5.3

2024-25

Total Units Sold FY 2024-25 (up to
Dec 2024)

48 4895 MkWh

Economic Survey of Haryana
2024-25

Sec 3.3, Table 5.3, Table 5.4

Per-copita electricity consumption | 2,289 kWh Economic Survey of Haryana | Sec 3.3, Table 5.3
2024-25 { CEA Baseline

State bus fleat alectrification 100% by 2029 SEEAP 2023, Haryana Sec 6.2, Table 5.4

target

D. Water and Environment Baseline

Groundwater extraction ratio 136.75% of CGWE 20257/ HWRA Sec 3.4, Sec 5.7, Table 513
recharge
COwer-exploited groundwater 88 out of 143 HWRA / CGWE 2025; Vidhan | Sec 3.4, 3ec 5.7, Table 513
blocks Sabha (Feb 2024)
Treated wastewater generated 1,487 MLD State Environment Flan (SEP)  |Sec 3.4, Sec 5.7, Table 513
2025
Treated wastewater reused 2B1MLD (18%) State Envirenment Plan (SEP) | Sec 3.4, Sec 5.7, Table 513
2025
Untopped treated wostewater =1,206 MLD Derived from SEP 2025 Sec 3.4, Sec 5.7, Table 513
reuse patential baseline
Reuse pipeline (industrial) O km HSINDC Basaline 2025 Sac 5.7, Table 513, Table
514
Registered MSME units stotewide  |14,14,352 units Government Open Data Sec 3.5, Sec 6], Toble 5.1
Platform
MSME clusters (SEEAP) 56 clusters / 21 SEEAP 2023, Haryana Sec 6.1, Table 5.1
districts




Indicator Source Cited in Report Report Reference [ Cross-
Reference

E. M5ME and Credit Landscape

Rice milling wnits in SEEAP clusters | 45T unifs SEEAP 2023, Haryona Sec 6], Table 5.1
MSME solarisation rate =5% SEP / SEEAP Sec 6., Table 5.1
Matar efficiency standard IET Energy Audit Baseline Sec 6., Table 5.1
[prevalent)
Green CAPEX Subsidy {State) 50% of cost {up to |Haryana Revised Energy Sec 6.1, Table 5.1
#20 lakh/MSME) Consarvation Scheme (HR-
ECS)
Energy Audit Support (State) 75% of cost (up to | Department of Renewable Sec &1, Table 51
22 lakh/MSME) Energy, Haryana
MSME ACF target 2024-25 284,278 Crore Economic Survey of Haryana | Sec 3.5, Sec 8.1, R2
2024=25
MSME ACP disbursaed 2024-25 #1,21,516 Crore Economic Survey of Haryana | Sec 3.5, Sec 6.1, R2
2024-25
ACP achievement rate 144% of target Economic Survey of Horyana | Sec 3.5
2024-25
SEEAP efficiency investmeant % 4,610 Crore SEEAP 2023, Haryana Sec 3.5, Exec Summary, Sec
potential [through 2031) 71
SEEAF annual CO: reduction 1.2 MCO: SEEAP 2023, Haryana Exec Summary
[ambitious)
S-year transition CAPEX ~216,250 Crore SEEAP-anchored modelling Sec 6.1, Exec Summary
(modelled)
Annual CAPEX requirement 13,250 Crorefyear | SEEAP-anchored modelling Sec ]
F. SEEAP and Transition Finance Projections
CAPEX as X of ACP ~2.6% Derived caleulation from Sec 6.1, Exec Summary
SEEAP f ACP data
IMC Hisar Area 2988 Acres HICDC [ PIB (Feb 2026) Sec 5.3, Table 5.5
Energy cost share - Foridabod 22-30% of OPEX  |SEEAF 2025/ Industry Survey | Sec 5.3, Toble 5.5
forging
State Steel SEC Benchmark 5.B-6.4 BEE PAT Cycle / SEEAP 2025  |Sec 5.3, Table 5.5
Geal/tonne
Global Best SEC Benchmark 4.5-5.0 Warld Steel Association (2025} | Sec 5.3, Table 5.5
[steel) Gealftanne
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G. Steel Sector Baseline

IPPL) Emissicns - Steel contribution| Highest sectoral  |GHG Platform S HEPCB 2025 |Sec 5.3, Table 5.5
share

Dominant Cluster Risk Driver - High Scope 3 Export cluster basaline Sec 5.4, Table 5.7

Autamative BXpOSUra

QEM Decarbonisation Trajectory | 2040-2050 Corporate sustainability / BRSR| Sec 5.4, Table 5.7
carbon-nautrality |disclosures

Tier-1/2 suppliers with carbon =% {manual Sector KPI basaline Sec 5.4 Table 5.7, Table 5.8

reparts basalineg)

Tier-2/3 MSMEs on Rooftop Sclar | <5% Sector KP| baseline Sec 5.4, Table 5.7, Table 5.8

H. Auvtemotive Sector Baseline

Scope 2 Emissions Intensity (Grid) [~0.72 CEA 2024 grid average Sec 5.4, Table 5.7, Table 5.8
kgCO:a/ltWh

Panipat textile/dyeing MSME units | S00+ units Fanipat Sustainability Sec 5.5, Table 5.9

Readiness Report 2026

Groundwater status - Panipat 100% Ovar- CGWE Dynamic GW Sec 5.5, Table 5.9
exploited Assessment 2025

Groundwater extraction rate - 187% of recharge | CGWE Mational Compilation | Sec 5.5, Table 5.9

Panipat 2025

Coal / Petcoke boiler units - 500+ units Clustar KP| Boseline 2024 Sech.5, Table 59

Panipat

I. Textiles Sector Baseline

ZLD complionce rate (dyeing) =10% Sector KPI / HSPCE Menitoring | Sec 5.5, Table 5.9, Takle

2025 510

Carbon Footprint Reparts - 0% Export Cluster Baseline 2025 | Sec 5.5, Table 5.9, Takle

textiles exporters 510

CBF specification (Panipat) F=50TPH Technical proposal (sector Sec 5.5, Table 510
Fluidized Bed analysis)
Biomass

Agriculture workforce dependence | -32% PLFS 2023-24 / MoSPI Sec 5.6, Toble 5.1

Stubble-burning cases (2025) 642 cases CACQM fPIB (Dac 1, 2025) Sac 5.4, Table 511

Solar pump investment potential |14 crore SEEAP 2023 (Haryana White | Sec 5.4, Table 301

[SEEAP) Paper)

Mera Pani Meri Virasat support 27,000 per acre Department of Agriculture, Sec 5.8, Table 511, Table

rafe Haoryana (scheme notification) |52




Indicater

J. Agriculture and Allied Sector Baseline

Source Cited in Report

Report Reference [ Cross-
Reference

Solar Pumps Installed (FM-

=184 Lakh pumps

MHRE PM-KLUEUM Dashboard

Sec 5.8, Table 512

KLUSURM) (Feb 2026 status)

Bio-CHG plant specification S0 TPD per plant; |SEEAP [ sector analysis Sec 5.6, Toble 512
=% 50 crore each

Green Interest Subvention cost 145 Crorefyear Maodelling estimote Sect.2 RE

SLBC green credit target (GPS) 10% of ACP = Palicy proposal Sec 6.2, R2
-112,000 Crore/yr

H-GTF corpus $200 Crore Finance instrument propasal | Sec 6.2

H-GTF leverage ratio 5% (-21,000Crore | Standard FLDG leverage Sec 6.2
bank lending)

K. Transition Finance Instruments (Indicative)

HSIDC Green Bond Tranche 1 1,000 Crore Finance instrument propesal | Sec 6.2, R14

Green jobs target 2030 55,000+ new jobs | Qualitative estimate Sec 6.3 - verify officially

[indicativa]

Reskilling target 2030 1 Lakh workers Indicative target Sec 7.3, RS

Women in green jobs target 2030 | 20% Indicative target Sec 7.3

Transition Stipend duration Upte 12 months | Weorkforee policy proposal Sec 7.3
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