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Author’s Note

| didn't intend to create a critique of the construction industry; rather, | aimed to

comprehend it.

What | discovered was a sector of immense scale and significance — one that
constructs every hospital, school, road, and home worldwide — functioning under
structural conditions that render failure not just frequent, but predictable. The cost
overruns, delays, insolvencies, and fatalities are not merely strokes of bad luck; they
are the inevitable outcomes of procurement systems that incentivize inappropriate
behavior, payment practices that penalize the builders, and a culture that has come

to view preventable issues as unavoidable.

Every report about this industry looks the same. Gradient covers. Circular diagrams.
Pull quotes designed to be screenshotted. The appearance of insight packaged to
replace the substance of it. | refused to do that here. This report uses tables where
comparison is the point, and prose where thinking is the point. Nothing else. Read it if
you want clarity. Ignore it if you prefer comfort. But if you do read, you will not be able

to say you didn't know.

My goal is not to criticize those working in construction — they are navigating a
system that was broken before they arrived. But the scale of what this industry builds,

and the scale of what it wastes, makes silence no longer acceptable.

Deependra Singh Chouhan
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Executive Summary & Key Findings

The global construction industry is the largest physical industry in the world, with an
estimated market size of $16-17 trillion in 2025, projected to exceed $21 trillion by
2030. It builds the infrastructure, housing, energy systems, and industrial assets that

support modern economies.

Despite its scale and importance, construction remains one of the most structurally
inefficient industries in the global economy. Projects regularly experience cost
overruns, schedule delays, corruption risks, and safety failures. These issues are not
isolated operational problems — they are systemic features embedded in
procurement models, contract structures, and fragmented information flows.

This report examines the structural failures of the construction ecosystem across
major global markets and highlights the operational, financial, and human

consequences of those failures.

Key Findings

1. Construction is a $17 trillion industry facing systemic inefficiency.
The global construction market exceeds $16 trillion and continues to grow rapidly as
governments invest heavily in infrastructure, energy transition, and urban

development.

2. Cost overruns and delays are industry norms.
Construction projects exceed budgets by an average of 28%, while major
infrastructure projects face average delays of 4.5 years, creating significant financial

risk for contractors, investors, and governments.

3. Payment systems create structural financial pressure on contractors.
In many markets, contractors wait 60-180+ days for payment, while subcontractors
must finance labor and materials upfront. This cash-flow imbalance contributes to

widespread contractor insolvency and project disruption.

4. Corruption remains deeply embedded in the construction lifecycle.
Construction is consistently ranked among the most corruption-prone sectors
globally, with an estimated $300 - $500 billion in annual corruption-related losses

and nearly half of construction firms reporting bribery exposure.

5. Productivity growth in construction has stagnated for decades.
Construction productivity has grown at approximately 1% annually, significantly lower

than manufacturing and other major industries.



6. Technology adoption lags far behind other industries.
While sectors such as finance and manufacturing have adopted Al and digital
systems at scale, construction still relies heavily on manual processes. Approximately

95% of construction project data is generated but never used.

7. The human cost of construction remains severe.
Construction workers face some of the highest safety risks of any industry,
accounting for nearly 20% of workplace deaths in the United States despite

representing only around 7% of employment.

8. Emerging markets face the largest execution gap.
Countries experiencing the fastest construction growth — particularly India and parts
of the Middle East — also face the most severe challenges in contractor financing,

technology adoption, and workforce safety

Conclusion

The coming decades will see the largest wave of infrastructure investment in modern
history. Whether this capital produces durable infrastructure or reinforces existing
inefficiencies will depend on structural reforms in procurement systems, contractor

financing, transparency, and technology adoption.




DATA SOURCES & METHODOLOGY

This report is based on a comprehensive review of publicly available industry data,
academic research, government publications, and institutional reports related to the
global construction industry. The objective of the analysis is to identify structural
inefficiencies, operational risks, and systemic challenges across major construction
markets.

The research combines quantitative industry data with comparative analysis across
regions, focusing on project performance, financial structures, workforce dynamics,

technology adoption, and governance practices.
Data Sources

The analysis draws primarily from internationally recognized institutions and industry

research organizations, including:

¢ McKinsey Global Institute

o Oxford Global Projects (Said Business School)
 United Nations Environment Programme (UNEP)
e U.S. Bureau of Labor Statistics (BLS)

* International Labour Organization (ILO)

e Transparency International

e PwC Global Economic Crime Survey
 National Academy of Engineering (NAE)

¢ World Economic Forum

¢ CBRE Construction Cost Index

e Associated Builders & Contractors (ABC)

e Precedence Research

¢ ResearchAndMarkets

These sources provide data on construction productivity, project cost overruns,
infrastructure delays, safety statistics, corruption risks, workforce trends, and

technology adoption across global construction markets.



Data Limitations

Estimating the precise size and performance of the global construction industry
presents several challenges due to differences in data collection methods, informal
sector participation, and national accounting standards. Industry size estimates vary
across research institutions, with some sources placing the global construction
market near $14 trillion, while others estimate it at $16—17 trillion. These differences
primarily arise from variations in how construction activity is defined, the inclusion or
exclusion of real estate development, and the limited capture of informal

construction activity in many emerging economies.

In several regions—particularly across South Asia, Africa, and parts of Southeast Asia
—a significant portion of construction activity occurs within informal or unregistered
contractor networks. As a result, official statistics may underrepresent the true scale

of the industry.

Additionally, productivity, cost overrun, and technology adoption metrics are often
derived from industry surveys and case studies rather than standardized global
reporting systems. These figures should therefore be interpreted as directional
indicators of structural trends rather than precise measurements.

To address these limitations, this report consolidates estimates from multiple

credible sources and presents conservative ranges where necessary.




The Global Construction Economy

The global construction market sits between $16.4 to $17 trillion in 2025, growing at a
compound 5.6-5.9% annually toward $21+ trillion by 2030. These numbers are not
statistics — they represent every hospital, road, factory, data centre, and home being

built anywhere on the planet. And the market is about to get dramatically larger.

Three Converging Demand Waves

Three simultaneous and reinforcing forces are about to flood a system already straining

under its own weight:

Demand Wave Scale Primary Regions Timeline

Post-COVID Infrastructure = $94T cumulative public USA, EU, India, SE Asia  2025-2035

Catch-Up spend need
Energy Transition Build- $4T/year required . .
out investment by 2030 (IEA) Global — all markets 2025-2050

$500B+ manufacturing USA, Mexico, SE Asia,

relocation India 2024-2032

Geopolitical Reshoring

The US alone has committed $1.2 trillion through the IIJA and IRA. India's National
Infrastructure Pipeline targets $14 trillion. Saudi Vision 2030 has announced over $I
trillion in construction projects. These are not aspirational budgets — they are active

procurement pipelines with contractors already mobilising.

Market Structure — Who Controls What

Region 2?225 Market Share of Global | CAGRt0 2030 | Dominant Segment

China $3.8-4.1T 29-34% 2-5.8% Civil/Infrastructure

USA $2.1T 8-16% 4-5.6% e Wil Nen-
Residential

India $0.8T 5-7% 9.20% Infrastructure/Reside
ntial

Middle East Mega-

1.0-1.5T 6-10% 5-7%
(GCC) $ ° ° Projects/Energy
Europe $1.2T+ 8-10% 3-4% Retrofit/Social Infra

Rest of World $6-7T 35-40% 3-5% Varied/Urban




The Anatomy of Construction Failure

Every construction project failure has a proximate cause — bad weather, a bankrupt
supplier, a design error. What goes unexamined is the system that made those failures

inevitable.

The Cost Overrun Machine

McKinsey's landmark research established that construction projects overrun their
budgets by an average of 28%. Oxford Global Projects found average delays on major

infrastructure of 4.5 years.

28% 4.5Years S300K+

Construction projects Major infrastructure A 30-day delay on a $10M
exceed planned budgets by ~ Projects face an average project can cost over

an average of 28%. delay of 4.5 years. — Oxford  $300,000 in labour alone.
— McKinsey Global Institute ~ Said Business School — SpeedChain

The root causes are structural. Contractors win contracts by under-bidding, then recover
margin through variation orders a practice so endemic it is treated as standard
commercial strategy. Scope is poorly defined at tender. Ground conditions are
inadequately investigated. Material price volatility on fixed-price multi-year contracts
creates inevitable losses.

The design community and the construction community operate in separate information
silos with no real-time data exchange. CBRE's Construction Cost Index recorded a 4.9%
increase in 2023, with a further 3-6% rise in 2024. On a five-year infrastructure project, this
compounds to a 20-35% materials cost escalation that was baked into the loss the day

the contract was signed.

INDIA'S NITI Aayog has documented that over 80% of major infrastructure projects
face both time and cost overruns — with average cost overruns of 40%. This is not
incompetence. This is a procurement system that has never required anything
different.

Market Structure — Who Controls What

The most destructive — and least reported — structural failure in construction is the
weaponisation of payment terms. Cash is the lifeblood of any contractor. The ecosystem

has learned to use payment delay as a tool of commercial leverage.



Standard payment terms in construction run 30-90 days in developed markets. In India,
180+ day payment cycles are normal for government contracts. In the Middle East,
contractors have waited 24 months for government project payments. The consequences

cascade down every tier of the supply chain.

Country/Region

Typical Payment
Delay

Impact on
Subcontractors

Systemic Risk Level

India (Govt
Projects)

Middle East (GCC)

United Kingdom

United States

China

180+ days

Up to 24 months
in some cases

60-90 days
(improving)

60-90 days
standard

Delayed —
developer
insolvency

SME contractor
insolvency epidemic

International contractor
exit from region

Tier 3-4 insolvency
cascade

Cash flow crunch

$7T+ developer debt;
contractor non-
payment

CRITICAL

HIGH

MEDIUM

MEDIUM

CRITICAL

The effect at the bottom of the supply chain is catastrophic. Tier-3 and Tier-4
subcontractors — the people who physically build — are carrying 60-90 days of labour
costs and materials on their own credit lines, at interest rates of 12-15% in India and 7-9%
in the US. This is not a sustainable business model. It is the reason construction firm
insolvencies represent a disproportionate share of all corporate bankruptcies in every

major market.

The Fixed-Price Contract Trap

The industry's preferred procurement model — lump-sum fixed-price contracting is a
mechanism that transfers 100% of cost risk to the entity least able to manage it: the
contractor. In a stable, low-inflation environment with well-defined scope, this is
manageable. In a volatile world with geopolitical supply chain shocks and 7-9% inflation, it
is a formula for systemic loss.

The 2021-2024 inflationary episode was a real-time demonstration. Contractors who had
priced steel and lumber at 2020 norms were building at 2022 prices — 40-60% higher.
Carillion in the UK once holding £7 billion in contracts and 43,000 employees collapsed
in 2018 partly because of exactly this dynamic on fixed-price NHS and infrastructure
contracts. Arabtec in the UAE collapsed in 2020 carrying government receivables it

would never collect.




THE CORRUPTION TAX

Transparency International ranks construction as the most bribery-prone sector in
the global economy. This is not a fringe problem. It is industrial in scale and structural

in nature.

>S6T

is Projected Loss At current

49%

half of construction firms

$S500B+

is reported Annual Corruption

Losses in Global engineering & report experiencing bribery

trajectory over the coming

construction — National decade. or corruption. — PwC Global

Academy of Engineering

— CoST international Economic Crime Survey

Where the Money Goes

Corruption in construction is not a single act. It is a system — embedded across every

phase of the project lifecycle, from land acquisition to final account.

Stage Corruption Mechanism | Financial Impact | Worst Markets

Tender/Procurem | Bid rigging, collusive 5-15% cost India, Brazil, Africa,

ent tendering inflation Middle East
Kickbacks to 1-10% of India (10-20%), GCC,

Contract Award

procurement officials contract value Africa

8-20% final cost
premium

Inflated specifications,

change order schemes All markets

Design Phase

Ghost workers, material

Construction
Phase

Completion/Hand

substitution, fake
invoices

False certification,

10-25% quality
degradation

Life-cycle cost

China, India, ROW

All developing markets

over deferred defects multiply
Government Ghost projects — funds  <50% of funds
el allocated but never reach Philippines (2025), Africa
rojects ; .
built construction

In February 2024, 70 current and former New York City Housing Authority employees
were indicted in a contractor kickback scheme. Brazil's Lava Jato investigation implicated
virtually every major contractor in the country. India's Corruption Perceptions Index score
of 96 places it in the high-risk tier globally, with tender rigging and speed-money

payments endemic across the subcontractor tier.



The Hidden Costs Nobody Counts

The $500 billion figure captures only direct financial losses. The downstream costs are
larger and longer-lasting:
e World Bank estimates that poorly constructed infrastructure costs developing
nations 1-2% of GDP annually in maintenance and remediation
e Reduced foreign direct investment as international capital avoids markets with
unpredictable project governance
e the World Economic Forum's Global Competitiveness Index shows infrastructure
quality correlates directly with FDI inflows; countries in the bottom quartile attract
40% less FDI per capita than top quartile
e African Development Bank estimates that 15-20% of infrastructure budgets across

Sub-Saharan Africa never reach construction, representing $25—-30B in annual losses

The Philippines’ 2025 flood control investigation found that less than half of allocated
funds reached actual construction. The consequence was not just financial — it was
the flooding deaths of the communities those flood controls were supposed to

protect.




THE PRODUCTIVITY CRISIS

McKinsey's research is unambiguous: construction productivity has grown at 1% per
year over the past two decades. Manufacturing grew at 3.6%. The entire broader

economy grew at 2.5%. Construction is the great productivity laggard of the modern

economy.
Output Per
Region Worker (2026) Why Productivity Is Low Growth Trend
Estimates
Skilled but stagnant; no
USA $120K/worker/ye o oinc cince 1970s; BIM Flat
ar X
adoption lag
Prefab advances offset by
China $70K/worker/year real estate crash and aging Slow recovery
workforce
Expat efficiency offset by
Middle East (GCC) $55_K/worker/year heat bans (30-50% summer = Steady
estimated o
productivity loss)
80% unskilled migrant
India $25K/worker/year labour; 35% project delays; Rising slowly
unorganised chaos
ROW (Africa/SE $30- No skills, poor logistics, no Imbroving slowl
Asia) 40K/worker/year | tools, power outages P & y
The Rework Epidemic

Construction rework — doing work twice because it was done wrong the first time — is
one of the most significant and under-quantified cost drains in the industry. It is not a

random event. It is a predictable consequence of fragmented information, poor design

coordination, and absence of quality management systems.

Countr REV\!Ofk as % of Primary Causes Worst Segment
J Project Cost v g
India 25-30% Unorganised Infrastructure /
subcontractors, no BIM, Roads
. Design changes mid-project .
= (o) ) =
Middle East 15-20% heat-affected workmanship Mega-Projects
China 12-15% Rushe‘d pr.efab,.SOE Residential
coordination failures
USA 10-12% Drawing coordination Commercial / Data
° failures, trade sequencing Centres
Global Average ~20% Information fragmentation All segments

across project tiers




McKinsey estimates that a majority of construction project data is generated but never
effectively used. Progress photos are never reviewed. Sensor readings are never analyzed.
Inspection reports are filed and forgotten. The industry generates more data than almost

any other sector — and acts on almost none of it.
Technology Adoption: The Gap That Should Not Exist

In 2026, BIM adoption among large contractors in the US and UK is approximately 70-
80%. That sounds impressive. But it conceals the reality that small and medium-sized
contractors — who execute the majority of construction work globally — have adoption
rates of 15-25% at best. In India and Africa, the vast majority of construction is still

tracked on paper.

Al/Digital Adoption
Industry Rate ( survey-based Construction Gap
estimates)
Financial Services 60-70% Construction bid evglu_atlon still takes weeks;
bank loan decisions: minutes
. Factory robots operate 24/7; construction
= o) )
MBI SAO=EI0k: resists robotics due to site variability
Retail 40-50% Real-time inventory Al; construction still uses
static Excel schedules
Healthcare 30-40% Al Q|agnost|cs at scale; construction safety still
relies on manual walkthroughs
Construction 259 The baseline — all other industries have
(Global Avg.) passed it

The Al construction market is growing from $5.5B in 2026 to $28B by 2033 — a 27%
CAGR. But 79% of construction firms are only 'exploring’ Al (just 12% use it regularly;
and only 1% have enterprise-wide deployment- JLL/Autodesk survey ) The industry

is exploring while the problem compounds.




The Normalized Human Cost

Construction kills more workers than any other industry relative to its size. It has the
highest rate of substance abuse disorders. Its workers commit suicide at rates 3-5

times the national average. The industry has normalised this. It must not.

1,032 20% $11.5B

Is USA Construction Fatalities  Construction accounts for nearly Estimated annual cost of
in 2024— BLS 20% of all U.S. workplace deaths construction injuries and
despite representing only ~7% of fatalities. — BLS / National Safety

total employment. Council data for US only

The ‘Fatal Four' — falls, struck-by, electrocution, and caught-in/between — account for
65% of all US construction deaths. These are not freak accidents. They are predictable,
preventable, and the result of systemic under-investment in safety systems. In India,
construction fatalities are estimated at 22,080 per year. Enforcement of the Building and

Other Construction Workers Act (1996) is largely absent.

The Mental Health Emergency

Behind the physical fatalities sits a mental health crisis the industry refuses to confront.

The data is damning:

e Suicide rate in US construction: 75% above the national average — and a 5:1 ratio of
suicide deaths to accident deaths

¢ In the UK, 82% of construction workers report chronic stress; suicide rate is 3x the
general male population

e 19% substance use disorder rate in construction — the highest of any occupation,
against 2% general population

e In Australia, 52% of construction industry leaders report that skilled workers are
actively leaving due to burnout

e Poor mental health costs UK employers approximately £56 billion per year across all

industries — construction contributes disproportionately

There is a 5:1ratio of suicide deaths to accident deaths in construction. The industry
spends billions on physical safety systems and almost nothing on mental health
infrastructure. This is a strategic, not just ethical, failure — it is destroying the human

capital the industry depends on.



The Migrant Labor Exploitation System

Construction globally runs on migrant and informal labor. In the GCC, 80-90% of
construction workers are South Asian migrants under the Kafala sponsorship system. In
India, estimated 41.4 million inter-state migrant construction workers operate without
written contracts, social security, or basic safety protections. In China, estimate 200+
million rural migrants form the backbone of the construction workforce under a Hukou

system that denies them urban social rights.

Market lVIigrant/ Informal | Key Exploitation Vector Reform Status
%

GCC (Saudi, UAE,
Qatar)

80-90% migrant Kafala — employer controls Partial reform (Qatar
residency 2021)
No contracts, no insurance, E-Shram portal exists;

9 ~ o/
India 70% informal bonded labour patterns enforcement weak

Hukou denies social
China 45% rural migrant = benefits; limited
occupational safety training

Gradual Hukou
reform underway

Trafficking risk, no legal

Minimal enforcement
status

Malaysia/SE Asia  20-40% irregular

June 2024 Kuwait Mangaf fire killed 50 workers — 46 of them Indian nationals — in
an overcrowded labor camp. This was not a natural disaster. It was the direct
consequence of an accommodation system that treats migrant construction
workers as disposable inputs rather than human beings whose welfare is an

operational responsibility.




The following table aggregates systemic failure metrics across major construction

WHAT 'BROKEN' LOOKS LIKE

markets, based on estimates from multiple publicly available data sources.

Failure USA China India Gce Global Cost
Metric Implication
$1.6T+
gﬁi}ﬁﬁft 28% 20-25% 40% 10-20% annually in
waste
% Projects 4.5-year avg.
Delivered 15-20% 20-25% 35-40% 20-25% delay (major
Late infra)
$400B+
o)
Efc‘)"’gg'; éf‘) S/; 10-12% 12-15% 25-30% 15-20% globally per
) year
Annual .
Fatalities Severe — 38 fatal Thousands Economic
e 1,032 (2024) data accidents per (T cost $11.5B
) undercount day & (USA alone)
. SME
Payment Varies —
Delay (Govt 60-90 days developer 180+ days i%:}ghzj ZO?;gﬁf:r
Projects) insolvent P
insolvency
Corruption e 1A0 $500B+
Loss (% of ~2-5% s5s,cleor£)(SOE 10-20% 5-10% globally
output) y (NAE)
Digital 95% of
Adoption (SM  40-55% 20-30% 5-15% 25-35% project data
Contractors) unused
Suicide Rate Not toracoldent
vs. National 75% . Not tracked Not tracked S
Av published ratio in usa -
& corifix
Global gap:
[0) — (o)
% Workforce g, 40-50% 20-25% 30-35% 50M workers
Skilled (expat-led)

by 2030




China — The Debt-Driven Distortion

China's construction sector is the world's largest, but it is operating in the aftermath
of the largest property market collapse in history. Evergrande's 2021 default was not a
single event — it was the tip of a multi-trillion paper-value wipeout that left millions of
pre-sold but unfinished housing units, and a contractor ecosystem unpaid and
destabilised.

e Local Government Financing Vehicles (LGFVs) carry ~$9 trillion in off-balance-
sheet debt — the primary mechanism through which infrastructure projects in
China are funded

e SOE contractors win contracts on political connections, not operational
excellence — creating a structural inefficiency that no market mechanism can
correct

e 20+ million empty apartments sit in ghost cities built by contractors who were
paid, creating the paradox of a construction boom that produced no functional

economic asset

United States — High Cost, Stagnant Productivity

The US construction market is the most sophisticated and best-capitalized in the
world. It is also one of the most expensive, and its productivity growth is essentially
zero. The US builds $2.1 trillion of construction per year at costs that are higher than
comparable European or Australian projects, and with a growing labour shortage that

threatens the country's ability to deliver on its own infrastructure commitments.

e 500,000+ unfilled construction jobs as of 2025. By 2026, the ABC estimates the
industry needs 439,000 net new workers

e Immigration policy tightening in 2025 risks removing the immigrant labour pool
(approximately 30% of construction workers in Texas, California, and Florida) at
precisely the moment demand peaks

e Insurance premiums for contractor all-risk, wrap-up liability (OCIP/CCIP), and
professional indemnity have risen 30-60% since COVID — in California and

Florida, some project types are effectively uninsurable



Middle East — Ambition Without Execution Infrastructure

The GCC has announced over $1 trillion in construction projects. The gap between
what has been announced and what can be delivered is the defining risk of the
region's construction sector. NEOM's THE LINE was announced as a 170km linear city;
its initial phase has been scaled back to 2.4km. The mega-project model —

spectacular announcements, complex execution, chronic overruns — is endemic.

e Contractor payment delays of up to 24 months in some cases on government
projects have driven multiple international contractors to exit the region entirely

e Arabtec, once the Middle East's largest contractor, collapsed in 2020 carrying
government receivables it was never paid

e Summer heat bans reduce outdoor construction productivity up to 30-50% for
four months of the year — a structural constraint on delivery timelines that is not

reflected in most project schedules




India's Construction Ecosystem

India’s construction sector is not one industry. It is six distinct ecosystems, each

with its own procurement logic, risk structure, failure mode — and contractor type.

Understanding the segments is the foundation for understanding where the

contractor sits, and what fixing that contractor unlocks.

The Six Segments — Overview

. Key - .
0,
Segment 2925 Market % of India Growth Driver Contractor Primary Failure
Size Total Mode
Type
NIP, NHAI, Large EPC Land acquisition
Infrastructure/ B Mo Metro Rail, (L&T, Dilip delay; payment
Civil $280-3208 35-40% Freight Buildcon, lag from
Corridors IRB) NHAI/govt
PMAY Mid-size RERA
affordable builders + compliance
Residential ~$240-280B 30-35% housing; luxury gaps;
2 fragmented
boom in Tier-1 subcontractor
o subs
cities payment default
Global captive .
Commercial / centres, Fit-out& r?w?jl-gr;ge]ecl?'ge
~$80-100B  10-12% Bangalore/Hyd ~ MEP project,
IT Parks - tenant spec
erabad/Pune specialists
creep
demand
PLI schemes — EPC + Greenfield
Industrial / A Ao semicon, EPCM delays; imported
Manufacturing $60-80B =IO pharma, EV, contractor equipment lead
defence S times
Specialist Grid
Energy 500 GW EEC (solar connectivity
(Renewables + = ~$60-70B 7-9% renewable wind > bottlenecks;
Fossil) target by 2030 ’ land for solar
hydro)
parks
Smart Cities; Govt- Budget under-
Isdiomnsl Jal Jeevan nominated allocation;
. ~$30-40B 4-5% Mission; / SME lowest-bid
Social Infra .
hospitals/scho  contractor  contractor
ols S failures

Infrastructure and residential together represent 65-75% of India’s entire

construction market. Both segments are dominated at the execution layer by

contractors — large EPC firms at the top, fragmented SME and informal

subcontractors at the base.




Payment Reality — How Each Segment Traps Working Capital

The working capital trap is India's most destructive structural failure. Procurement and
payment models across all six segments concentrate financial risk on the contractor
through fixed-price contracts, delayed RA bills, and retention practices that lock capital

at 12-15% NBFC interest rates for months or years.

Working Capital

Segment Contract Model Payment Reality Trapped Risk Level
EPC/item-rate RA bills 60-180 days;
Infrastructure ; i - . 7 15-25% of
fixed-price; open variation disputes CRITICAL
(NHAI/PWD) tender 2dd 6-24 months contract value
: q Labour-only or Progress-linked;
Residential ’ 10-30% of
(RERA-governed) lump-sum sub- often 90-120 day contract value HIGH
contracts delay by developer
. Monthly valuations;
. GMP or fixed- !
Commercial / IT . 30-60 days 8-15% of contract
price lump sum; - . MEDIUM
Parks Design & Build (relatively best in value
market)
. EPC with Milestone-linked; 45- A0
Lk BE SR performance 90 days; equipment- 12:20% of HIGH
projects) . . contract value
guarantees dispute risk
‘ - Monthly; grid delay
Energy Fixed-price EPC . . 10-18% of
(Solar/Wind EPC) = with LD clauses 222121'220m disputes contract value HIGH
S Item-rate DSR- Worst in market:
Institutional . ) 20-30% of
(Govt nominated) based; lowest-bid 18Q—3GQ+ days; . contract value CRITICAL
open tender arbitration endemic

A mid-size contractor running Rs.200 crore of annual revenue has Rs.30-50 crore
permanently locked in government retention, delayed RA bills, and disputed
variations — funded at 12-15% interest from NBFCs. This is not a cash flow problem. It

is a structural tax on every contractor in India.

The Subcontractor Layer

Sub-Tier Who They Are % On-Site Work Typical Size | Key Problem
Rs.5-50 Payment delay from
Tier 2 — Trade Civil, structural, MEP 25-30% cré)re prime; no formal
Subs registered firms ? contracts in 60%+ of
revenue
cases
Tier 3 — Labour Gang leaders Rs.50L-5 No PF/ESI compliance;

supplying migrant 30-35% cash wages; no safety

Contractors crore .
crews by trade equipment



No contracts, no
insurance, no legal
recourse, no
identity in the
system

Piece-rate
migrant workers;
no employer of
record

Tier 4 —

Informal Gangs 5-50 workers

15-20%

Regional cement,
steel, aggregate
dealers

30-90 day payment
delays; counterfeit
material risk

Material
Suppliers (SME)

Supply input to

all tiers Rs.1-20 crore

The Contractor as Central Node

To understand why the contractor is the central node, map every information and

money flow in a construction project

Flow Type From Through Contractor To
Capital / Developer / Contractor receives, Subcontractors, labour,
Payments Govt client holds, and distributes suppliers
. Architect / Contractor interprets Foremen, subcontractors,
Design Intent . .
Engineer and translates to site workers
Risk Client (via Contractor absorbs all Partially passed to subs;
contract) cost and schedule risk remainder absorbed
Compliance & Regulator / Contractor responsible All workers and
Safety Inspector for site-wide EHS subcontractors on site
Quality Client Contractor QA/QC Finished asset — good or
Assurance specifications system (or absence of it) = defective
Market Project Sl el e B EL el Currently: nowhere. Data
; data — costs, delays, . . .
Intelligence outcomes dies with the project.
defects
Workforce Labour law Contractor is employer 55 million construction
Welfare framework of record (or should be)  workers in India

India's Technology and Al Adoption Gap

India’s construction sector digital adoption rate is 15-25% among large firms and

effectively zero among the 70% informal tier. Compared to every other major

industry in India — and to every other country's construction sector — India

construction sits at the very bottom




Industry (India)

Digital/Al

Key Technologies in Use

Productivity Gain

vs. Construction

Adoption
. . . Al fraud detection; Mo .
Saniing & Financial | 75.g50, algorithmic lending; digital  ~#0 20 Construction s 4
KYC; UPI infrastructure y
Cloud-native platforms; Al
IT & Software 60 development tools; Industry IS
Services el DevOps; real-time technology NeiEEelE el
analytics
. ) Al inventory; demand iEo S
Eitr;“rﬁrie 55-65% forecasting; dynamic ;?ﬁci?é’ gg;\isnt(;uctmn s 3x
pricing; last-mile routing Al y
. Industry 4.0; loT predictive a0 S
L\(/I)a;n;ﬁ;cg)rmg 45-55% maintenance; full ERP zgci?’eSné gfgiﬁi%%tlon s2
g suite; assembly robotics y
S BIM in NIP/govt tenders aAo
f;rnztr;i‘rcrfq':” 15-25% only; basic project ;2eld04’ where BASELINE
g management software
L WhatsApp coordination; _
el el 0-2% paper muster rolls; pen- Negative A S

SME/Informal

and-paper billing

80% of market

India — The Highest-Stakes Failure

Metric India Data Global Benchmark Gap
— [0) H

Project Delay Rate faieA'OA’ of projects 15-20% global avg. 2x worse
— [0) H

Rework Cost 2O=EI0 @ (e 10-12% USA 3x worse

Fatalities

Digital Adoption

Corruption Risk (CPI
Rank)

Payment Delay

Skilled Labour %

cost
~48,000/year

15-25% (large firms
only)

93rd globally

180+ days (govt)

20-25% of workforce

~1,000 (USA, 5x
workforce)

70-80% USA large
firms

24th (USA)

30-60 days (USA)

40-50% (developed)

Catastrophic

5x behind

Systemic

3-6x worse

Half the rate

India is deploying the largest infrastructure investment in its history.

The contractor is the only node where all money, risk, data, and human welfare

converge.

Today, that node is blind — no intelligence, no data, no system.




WHAT MUST CHANGE

india's NITI Aayog has documented that over 80% of major infrastructure projects
face both time and cost overruns — with average cost overruns of 40%. This is not
incompetence. This is a procurement system that has never required anything
different.

Procurement Reform — Stop Rewarding the Lowest Bid

The single most destructive practice in construction procurement is awarding contracts
to the lowest bidder. It is also the most widespread. Low-bid selection selects for
contractors who have made the most optimistic assumptions, accepted the greatest risk
transfer, or intend to recover margin through variations. It reliably produces the most
expensive projects.
e Replace lowest-bid with best-value procurement across all government contracts —
scoring safety record, execution track record, financial stability, and digital capability
e Mandate independent cost verification of all bids on public projects above threshold
values to identify unrealistic pricing before contract award
e Implement target-cost and NEC-style contracts that share cost risk between owner

and contractor on projects exceeding 24-month duration

Payment System Reform — Make Cash Flow a Right, Not a
Negotiation

The exploitation of subcontractors through payment delay is legal in most markets. It
should not be. The UK's Construction Act (payment and adjudication provisions)
demonstrates that legislative intervention works — dispute adjudication within 28 days
has materially reduced the insolvency cascade.
e Mandate 30-day maximum payment terms for all construction contracts, with
automatic interest penalties for late payment
e Require project bank accounts (PBAs) or escrow arrangements on all public projects
above a threshold, so subcontractors receive direct payment upon certified
completion
e Implement mandatory prompt payment reporting by government agencies —

publishing payment performance creates accountability.



Digital Transformation — Make Data Mandatory

The 9% data wastage figure is not a technology problem. It is a mandate problem. BIM,
digital project management, and case studies show real-time data integration deliver
proven returns — 20-30% productivity improvement, 30-40% reduction in rework, 30%
fewer safety incidents. The barrier is not technology availability. It is adoption incentive.
e Mandate BIM Level 2 (minimum) on all public construction projects above a value
threshold — as the UK did in 2016
* Require digital safety management systems and real-time incident reporting on all
projects employing more than 50 workers
e Create national construction data standards — open APls that allow project
management platforms to share data across the supply chain
e Implement contractor digital capability scoring in pre-qualification — firms without

basic digital project management should not qualify for complex projects

Safety & Labour Reform — End the Normalisation of
Preventable Death

The Fatal Four kill people every day on construction sites where those deaths were
preventable. This is not bad luck. It is a failure of enforcement, training, and accountability.
e Enforce mandatory safety management plans, site-specific risk assessments, and
third-party safety audits on all projects above a defined value threshold
¢ Reform the Kafala system in GCC nations to delink worker residency from employer
sponsorship — enabling workers to change employers and report abuse without fear
of deportation
¢ Mandate mental health programmes, addiction support, and crisis intervention
training on all major construction projects
e Publish contractor safety performance data publicly — a safety league table that

clients, insurers, and developers can use in pre-qualification

Anti-Corruption Infrastructure — Build the Audit Trail
Construction corruption persists because it operates in opacity. The solution is
transparency — mandatory, systematic, and verifiable.
e Require beneficial ownership disclosure for all subcontractors bidding on public
projects — eliminating shell company abuse
e Apply Al and predictive analytics to identify irregular bid patterns, abnormal change
order frequency, and payment anomalies before they become fraud
Without structural transparency, corruption remains embedded in the system. But when
ownership disclosure, data visibility, and real-time analytics become standard practice,

corruption shifts from being difficult to detect to nearly impossible to hide.




THE DECADE AHEAD

The construction industry is about to receive the largest capital injection in its

history. Whether that capital produces enduring assets or accelerates the waste

described in this report depends on decisions being made right now.

Top 5 Opportunities for the Next Decade

Opportunity Market Size Who Benefits Most Critical Success Factor
. . Indian EPC firms, . B
India National $1.4T (NIP) + international JV Execution reform
Infrastructure procurement, payments,
oo $1.5T follow-on partners, o
Pipeline digital

Global Renewable
Energy Build-Out

US Infrastructure
Delivery (IIJA+IRA)

Data Centre & Digital
Infrastructure

GCC Mega-Project
Delivery

The problem is not the money. The money is there. The problem is that every
structural failure documented in this report — the procurement systems that reward
the lowest bid, the payment practices that starve the supply chain, the technology
gap that wastes 95% of project data, the safety culture that normalises preventable
death — remains entirely unresolved. The largest capital injection in construction
history is about to flow through the most dysfunctional delivery system in the

modern economy. Whether it produces enduring assets or accelerates the waste is

$4T+/year from
2030 (IEA)

$1.2T over 10
years

$200B+/year by
2027 (projected)

$1T+ active
procurement

construction finance

Specialist EPC,
offshore wind, grid
engineering firms

Civil contractors,
materials suppliers,
PM firms

Mission-critical
specialists, MEP
engineers, cooling
firms

Tier-1 EPC,
hospitality
construction,
specialist design

the defining question of the next decade.

Integrated EPC
capability, bankable
track record

Pre-qualification on
state DOT IDIQ contracts

Hyperscaler
relationships, power
procurement capability

Gulf market presence,
PIF/Mubadala
relationships




The Five Forces That Will Define Who Wins

e Workforce — 40-50M skilled worker gap by 2030. The money exists.
The people don't.

e Technology — Firms that adopted digital tools in 2024-25 will be
pre-qualified for complex projects by 2030. Firms that didn't won't.

e Climate — 37% of global emissions come from construction. The
industry must decarbonise while building the infrastructure that
enables decarbonisation.

e Payment reform — Supply chains that are paid fairly retain skilled
workers. Supply chains that aren't collapse.

e Data — The contractor who knows their true costs wins the next bid.
90% of the industry still doesn't know.

Every generation of construction industry leaders has inherited the same broken
system and passed it on intact. This generation will not have that option. The scale of
what is being built, the workers who will build it, the climate that depends on it, and
the communities waiting for it — none of them can afford another decade of 28%
overruns and 48,000 deaths and 95% wasted data. The question is not whether the
industry will be forced to change. The question is whether it changes before the

forcing — or because of it.




THANK
YOU

g deependrasinghchouhan76@gmail.com

[ linkedin.com/in/deependra-singh-chouhan-8b5920195
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