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Disclaimer

This study has been undertaken through extensive secondary research, which involves compiling inputs from publicly
available sources, including official publications and research reports. Estimates provided by Dun & Bradstreet (“Dun
& Bradstreet”) and its assumptions are based on varying levels of quantitative and quadlitative analysis including

industry journals, company reports and information in the public domain.

Dun & Bradstreet has prepared this study in an independent and objective manner, and it has taken all reasonable
care to ensure its accuracy and completeness. We believe that this study presents a true and fair view of the industry
within the limitations of, among others, secondary statistics, and research, and it does not purport to be exhaustive.
The results that can be or are derived from these findings are based on certain assumptions and parameters/conditions.

As such, a blanket, generic use of the derived results or the methodology is not encouraged.

Forecasts, estimates, predictions, and other forward-looking statements contained in this report are inherently uncertain
because of changes in factors underlying their assumptions, or events or combinations of events that cannot be
reasonably foreseen. Actual results and future events could differ materially from such forecasts, estimates, predictions,

or such statements.

The recipient should conduct its own investigation and analysis of all facts and information contained in this report is
a part and the recipient must rely on its own examination and the terms of the transaction, as and when discussed.
The recipients should not construe any of the contents in this report as advice relating to business, financial, legal,
taxation or investment matters and are advised to consult their own business, financial, legal, taxation, and other

advisors concerning the transaction.
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Global Macroeconomic Scenario
Global Economic Overview

The global economy, which recorded GDP growth at 3.3% in CY 2024, is expected to show moderation by
growing at 3.0% in CY 2025. This marks the slowest expansion since 2020 and reflects a -0.3%point
downgrade from January 2025 forecast. Moreover, the projection for CY 2026 has also reduced to 3.1%.
This slowdown is majorly attributed due to numerous factors such as high inflation in many economies despite
central bank effort to curb inflation, continuing energy market volatility driven by geopolitical tensions
particularly in Ukraine and Middle East, and the re-election of Donald Trump as US President extended
uncertainty around the trade policies as well as overall global economic growth. High inflation and rising
borrowing costs affected the private consumption on one hand while fiscal consolidation impacted the
government consumption on the other hand. As a result, global GDP growth is projected to slow down

from 3.3% in CY 2024 to 3.0% in CY 2025.

Historial & Projected GDP Growth Trends(%)
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Source — IMF Global GDP Forecast Release July 2025

Note: Advanced Economies and Emerging & Developing Economies are as per the classification of the World Economic
Outlook (WEO). This classification is not based on strict criteria, economic or otherwise, and it has evolved over time.
It comprises of 40 countries under the Advanced Economies including the G7 (the United States, Japan, Germany,
France, Italy, the United Kingdom, and Canada) and selected countries from the Euro Zone (Germany, ltaly, France
etc.). The group of emerging market and developing economies (156) includes all those that are not classified as
Advanced Economies (India, China, Brazil, Malaysia etc.)

Historical and Projected GDP Growth

GDP growth across major regions exhibited a mixed trend between 2022-23, with GDP growth in many
regions including North America, Emerging and Developing Asia, and Emerging and Developing Europe
slowing further in 2024. In 2025, GDP growth rate in Emerging and Developing Asia (India, China, Indonesia,

Malaysia, etc.) is expected to moderate further to 5.1% from 5.3% in the previous year, while in the North

6



dun & bradstreet

America, it is expected to moderate to 1.9% in CY 2025 from 2.8% in CY 2024. Similarly in Emerging and

Developing Europe is expected to moderate further to 1.8% from 3.5% in the previous year.

Historical & Projected GDP Growth Across Major Regions (%)
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Source-IMF World Economic Outlook July 2025 update.

Except Middle East & Central Asia, all other regions like Emerging and Developing Asia, Emerging and
Developing Europe, Latin America & The Caribbean, Sub Saharan Africa and North America, are expected
to record a moderation in GDP growth rate in CY 2025 as compared to CY 2024. Further, growth in the
United States is expected to come down at 1.9% in CY 2025 from 2.8% in CY 2024 due to lagged effects of
monetary policy tightening, gradual fiscal tightening, and a softening in labour markets slowing aggregate

demand.
Global Economic Outlook

The global macroeconomic environment remains shaped by divergent regional trends and continued
geopolitical and policymaking uncertainties. A wave of new U.S. tariffs, mostly effective from August 7, has
shaken markets and raised costs for global trade. On August |, the U.S. announced higher tariff rates for
countries from which it imports goods, with most of the rates effective from August 7. A 15% rate will act
as a baseline floor for countries with which the U.S. has a trade deficit; a 10% rate applies for those with

which the U.S. has a trade surplus. However, there are some countries that are subject to higher U.S. tariffs.

In North America, the United States continues to engage in trade negotiations with multiple countries and
has announced plans to introduce sector-specific tariffs, targeting industries such as copper and
pharmaceuticals. However, talks with Canada have stalled, despite Canada’s decision to withdraw its Digital
Services Tax in an effort to ease tensions. As a result, the U.S. imposed a 35% tariff on Canadian goods that
do not meet USMCA compliance standards, effective August |. This move has further strained bilateral

relations and added complexity to the regional trade landscape.

By August 7, the U.S. had announced increased tariffs of 15-50% on Asian economies, with most rates around
20%. Although these tariffs are lower than the levels announced in April, they remain higher than those

applied to most Western counterparts, impacting exporters such as Taiwan Region (20%) and India (25%,
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with the U.S. saying this could rise to 50% at the end of August). Moreover, on July 28, the US imposed a
15% tariff on most EU imports under a new trade agreement, impacting Nordic countries such as Denmark,
Finland, and Sweden. Key exemptions include aircraft parts and semiconductor equipment, while steel and

aluminum continue to face 50% tariffs.

Tariffs and their unpredictable application have weighed on consumer and business sentiment, sunk global
stock markets, raised recession risks, and made a global slowdown more likely. Our latest Global Business
Optimism Insights report for indicates a further decline in business optimism as firms continue to grapple
with trade-related policy uncertainty and its broader economic implications. Export-driven sectors reported
sharp declines in optimism. Financial risk perceptions remain elevated as businesses contend with high
borrowing costs and persistent inflation expectations. More broadly, the uncertainty is reflected in delayed

capital expenditure and a pullback in hiring.

Tariffs have begun to exert pressure on central banks by contributing to inflationary pressures and increasing
financial market volatility. Central banks are adjusting forward guidance and policy frameworks and may begin
to consider the likelihood of softer growth being a bigger priority than high inflation by starting to cut interest
rates to support economies. For businesses, this uncertainty translates into unpredictable cost structures,

fluctuating credit availability, and the management of operational costs through diversified supply networks.

Our latest Global Business Optimism Insights report reveals a further decline in business optimism, though
at a more moderate pace than in the prior quarter, as businesses continued to grapple with trade-related
policy uncertainty and its broader economic implications. Export-driven sectors such as automotives,
electricals, and metals saw sharp declines in optimism, particularly in the U.S., Mexico, South Korea, and
Japan, where rising tariffs and shifting trade policies have fueled cost pressures and demand volatility. Financial

risk perceptions remain elevated.

Global Growth Projection

At broader level, the global economy is expected to experience a slowdown in 2025, with GDP growth
projected to decline to 3.0%, down from 3.3% in 2024. This deceleration reflects persistent inflationary
pressure, geopolitical uncertainties and tightened monetary policies. However, a sightly recovery is
anticipated in 2026, with growth projected to improve to 3.1%. Global inflation is expected to decline steadily,
to 4.2% in 2025 and to 3.6% in 2026. Inflation is projected to converge back to the target earlier in advanced
economies, reaching 2.2% in 2026, whereas in emerging market and developing economies, it is
anticipated to decrease to 4.6% during the same period. Trade tariffs function as a supply shock for the
countries imposing them, leading to a decrease in productivity and an increase in unit costs. Countries subject
to tariffs experience a negative demand shock as export demand declines, placing downward pressure on
prices. In each scenario, trade uncertainty introduces an additional layer of demand shock since businesses

and households react by delaying investment and spending, and this impact could be intensified by stricter
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financial conditions and heightened exchange rate volatility. Moreover, Global trade growth is expected to
slow down in 2025 to |.7%. This forecast reflects increased tariff restrictions affecting trade flows and, to a
lesser extent, the waning effects of cyclical factors that have underpinned the recent rise in goods trade.
Geopolitical tensions as seen in the past such as the wars in Ukraine and the Middle East could exacerbate

inflation volatility, particularly in energy and agricultural commodities.
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India Macroeconomic Analysis

India emerged as one of the fastest growth economies amongst the leading advanced economies and emerging
economies. In CY 2024, even amidst geopolitical uncertainties, particularly those affecting global energy and
commodity markets, India continues to remain one of the fastest growing economies in the world and is

expected to grow by 6.4% in CY 2025.

Country CY 2020 CY 2021 CY 2022 CY 2023 CY 2024 CY2025P CY 2026 P

—5.8% 9.7% 7.6% 9.2% 6.5% 6.4% 6.4%
China 2.3% 8.6% 3.1% 5.4% 5.0% 4.8% 4.2%
United States -2.2% 6.1% 2.5% 2.9% 2.8% 1.9% 2.0%
-4.2% 2.7% 0.9% 1.4% 0.2% 0.7% 0.5%
United Kingdom [0k} 8.6% 4.8% 0.4% 1.1% 1.2% 1.4%
-2.7% 5.9% -1.4% 4.1% 4.3% 0.9% 1.0%

Source: World Economic Outlook, July 2025

The Government stepped spending on infrastructure projects to boost the economic growth had a positive
impact on economic growth. The annual growth in capital expenditure of the central government moderated
to 7.27% in FY 2025 against the average of 26.52% in the previous two fiscal which translated in moderation
GDP growth in 2024 to 6.5% against 9.2% in the previous calendar year. In the Union Budget 2025-2026, the
government announced INR 11.21] billion capex on infrastructure (10.12% higher than previous year revised
estimates) coupled with INR 1.5 trillion in interest-free loans to states. This has provided much-needed
confidence to the private sector and is expected to attract the private investment and support India’s

economic growth in the current year.
Historical GDP and GVA Growth trend

As per the latest estimates, India’s GDP at constant prices is estimated to grow to INR 187.96 trillion in FY
2025 (Provisional Estimates) with the real GDP growth rates estimated to be 6.5% for FY 2025. Similarly,
real Gross Value Added (GVA) growth stood is estimated to have moderated to 6.4% in FY 2025. Even
amidst global economic uncertainties, India’s economy exhibited resilience supported by robust consumption

and government spending.
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Growth Trend (Constant 201 1-12 Prices)

FY 2022 FY 2023 FE FY 2024 FRE FY 2025 PE

EGDP mGVA

Source: Ministry of Statistics & Programme Implementation (MOSPI), National Account Statistics: FY2025.

FE is Final Estimates, FRE is First Revised Estimate and PE is Provisional Estimates

Sectoral Contribution to GVA and annual growth trend

Sectoral GVA Growth Sectoral Contribution to GVA
(at constant prices 2011-12)
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Source: Ministry of Statistics & Programme Implementation (MOSPI)

FE is Final Estimates, FRE is First Revised Estimate and PE is Provisional Estimates

Sectoral analysis of GVA reveals that the industrial sector experienced a moderation in FY 2025, recording
a 5.90% y-o-y growth against 10.82% year-on-year growth in FY 2024. Within the industrial sector, growth
moderated across sub sector with mining, manufacturing, and construction activities growing by 2.69%, 4.52%,
and 9.35% respectively in FY 2025, compared to 3.21%, 12.30%, and 10.41% in FY 2024. Growth in the utilities
sector too moderated to 6.03% in FY 2025 from 8.64% in the previous year. The industrial sector’s
contribution to GVA moderated marginally from 30.81% in FY 2024 to 30.66% in FY 2025.

The services sector continued to be the main driver of economic growth, although its pace moderated. It

expanded by 7.19% in FY 2025 from 8.99% in FY 2024. The services sector retained its position as the largest
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contributor to GVA, rising from 54.32% in FY 2023 to 54.53% in FY 2024, with a further increase to 54.93%
in FY 2025.

The agriculture sector saw an acceleration, with growth increasing from 2.66% in FY 2024 to 4.63% in FY
2025. However, its contribution to GVA declined marginally from 14.66% in FY 2024 to 14.41% in FY 2025.
Overall, Gross Value Added (GVA) growth moderated to 6.41% in FY 2025 from 8.56% in FY 2024

Annual & Monthly IIP Growth

Industrial sector performance as measured by IIP index exhibited moderation in FY 2025, recording a 4.02%
y-o-y growth against 5.92% increase in the previous year. The manufacturing index showed moderation and
grew by 4.08% in FY 2025 against 5.54% in FY 2024. Mining sector index too moderated and exhibited a
growth of 3.03% in FY 2025 against 7.51% in the previous years while the Electricity sector Index, also

witnessed moderation of 5.19% in FY 2025 against 7.07% in the previous year.

Annual lIP Growth
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Montly [IP Change onY-O-Y Basis
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Source: Ministry of Statistics & Programme Implementation (MOSPI)

The IIP growth rate for the month of June 2025 is 1.5% which was 1.9% in the month of May 2025. The
growth rates of the three sectors, Mining, Manufacturing and Electricity for the month of May 2025 are (-
)8.7%, 3.9% and (-)2.6% respectively.

Annual and Quarterly: Investment & Consumption Scenario

Other major indicators such as Gross fixed capital formation (GFCF), a measure of investments, has shown
fluctuation during FY 2025 as it registered 7.06% year-on-year growth against 8.78% yearly growth in FY
2024, taking the GFCF to GDP ratio measured to 33.69%.
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Capital Investment Trend In India
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On quarterly basis, GFCF exhibited a fluctuating trend in quarterly growth over the previous year same
quarter. In FY 2024, the growth rate moderated to 6.05% in March quarter against the previous two quarter
as government went slow on capital spending amidst the 2024 general election while it observed an
improvement in QI FY 2025 by growing at 6.65% against 6.05% in the previous quarter and moderated in
the subsequent two quarter. On yearly basis, the growth rate remained lower compared to the same quarter

in the previous year during FY 2025. The GFCF to GDP ratio measured 33.91% in Q4 FY 2025.
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Private Consumption Scenario

Private Consumption Trend in India (PFCE Growth)
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Sources: MOSPI

Private Final Expenditure (PFCE) a realistic proxy to gauge household spending, observed growth in FY 2025
as compared to FY 2024. However, quarterly data indicated some improvement in the current fiscal as the

growth rate improved over the corresponding period in the last fiscal.

Inflation Scenario

The inflation rate based on India's Wholesale Price Index (WPI) exhibited significant fluctuations across
different sectors from January 2024 to July 2025. The annual rate of inflation based on All India Wholesale
Price Index (WPI) number is (-) 0.58% (provisional) for the month of July, 2025 (over July, 2024). Negative
rate of inflation in July 2025 is primarily due to increase in prices of manufacture of food products, electricity,

other manufacturing, chemicals and chemical products, manufacture of other transport equipment and non-

food articles etc.
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By July 2025, Primary Articles (Weight 22.62%), - The index for this major group increased by 1.18 % from
185.8 (provisional) for the month of June 2025 to 188.0 (provisional) in July, 2025. Price of Crude Petroleum
& Natural Gas (2.56%), non-food articles (2.11%) and food articles (0.96%) increased in July, 2025 as
compared to June, 2025. The price of minerals (-1.08%) decreased in July, 2025 as compared to June, 2025.

Moreover, power & fuel, the index for this major group increased by 1.12% from 143.0 (provisional) for the
month of June, 2025 to 144.6 (provisional) in July, 2025. The price of mineral oils (1.98%) increased in July,
2025 as compared to June, 2025. Price of coal (-0.44%) and electricity (-0.36%) decreased in July, 2025 as

compared to June, 2025.

Furthermore, Manufactured Products (Weight 64.23%), The index for this major group declined by 0.14%
from 144.8 (provisional) for the month of June, 2025to 144.6 (provisional) in July, 2025. Out of the 22 NIC
two-digit groups for manufactured products, 9 groups witnessed an increase in prices, 9 groups witnessed a
decrease in prices and 4 groups witnessed no change in prices. Some of the important groups that showed
month-over-month increase in prices were other manufacturing; other transport equipment; motor vehicles,
trailers and semi-trailers; other non-metallic mineral products and furniture etc. Some of the groups that
witnessed a decrease in prices were manufacture of basic metals; fabricated metal products, except machinery

and equipment; food products; chemicals and chemical products and paper and paper products etc in July,
2025 as compared to June, 2025.

Monthly (Y-0Y) Change in WPI, (2011-12)

10.00% mmm Overall WPI ~o—=Fuel & Power o~ Primary Article Manufactured
: 'y
8.00% Y -
6.00% . 4 . e
9 s o 336% 0% 125% .
4.00% o o 2.74% v o 2T 2ae 25T% 251%245% 2.5%
200% 0330, 020% 026% o’ M = 0.85% 3904

v« -
0.00% o
-2.00%

-4.00%

]
-6.00%
< < < < < < < < < < < < w0n wn n w0 wn wn [7,)
§ 08 & 4 g a g 8 g g § § § &8 a & § § §
c N-) ~ = > c = 80 [-% “ > v c a ~ =~ > c -
< (] [} [-Y ) 5 3 3 [7) v [} Q I [} [} [y ) 5 3
= u b q b = < ] ] z Q = u b q b =




dun & bradstreet

Y-o0-Y Growth in Monthly Consumer Price Indices (201 I-12 Series)
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Retail inflation rate (as measured by the Consumer Price Index) in India showed notable fluctuations between
January 2024 and July2025. Overall, the national CPI inflation rate moderated to 1.55% by July 2025, indicating
a gradual easing of inflationary pressures across both rural and urban areas. Rural CPI inflation peaked at
6.68% in October 2024, declining to 1.18% in July 2025. Urban CPI inflation followed a similar trend, rising
to 5.62% in October 2024 and then dropping to 2.05% in July 2025. CPl measured above 6.00% tolerance
limit of the central bank since July 2023. As a part of an anti-inflationary measure, the RBI has hiked the repo
rate by 250 bps since May 2022 and 8 Feb 2023 while it held the rate steady at 6.50 % till January 2025. On
6t June 2025, RBI reduced the repo rate by 50 basis points which currently stands at 5.50%.
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Growth Outlook

The Union Budget 2025-26 has laid the foundation for sustained growth by balancing demand stimulation,

investment promotion and inclusive development. Inflation level is reaching within the central bank's target;
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the RBI may pursue further monetary easing that will support growth. The medium-term outlook is bright,
fueled by the emphasis on physical and digital infrastructure spending. With a focus on stimulating demand,
driving investment and ensuring inclusive development, the budget introduces measures such as tax relief,
increased infrastructure spending and incentives for manufacturing and clean energy. These initiatives aim to
accelerate growth while maintaining fiscal discipline, reinforcing India’s long-term economic resilience. The
expansion of tax relief i.e zero tax liability for individuals earning up to INR 12 lacs annually under the new

tax regime is expected to strengthen household finances and, consequently, boost consumption.

The external sector remains resilient, and key external vulnerability indicators continue to improve.

However, tariff-related uncertainty is likely to weigh on exports and investment, prompting us to cut our
CY26 GDP growth forecast to 6.4%.
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Crime Scene Investigation Landscape:

The crime scene investigation (CSI) landscape plays a critical role in modern law enforcement and judicial
systems, serving as the foundation for evidence collection, preservation, and analysis. It involves a structured
approach to documenting crime scenes, identifying physical evidence, and applying scientific methods to
reconstruct events. With the growing complexity of crimes, CSI today integrates traditional forensic
techniques such as fingerprinting, ballistics, and trace analysis with advanced technologies like digital forensics,
DNA profiling, 3D crime scene mapping, and artificial intelligence-driven tools. This convergence ensures
accuracy, reliability, and speed in investigations, enabling authorities to strengthen case outcomes and reduce

uncertainties in the legal process.

Globally, the CSI landscape is shaped by continuous technological innovation, rising investments in forensic
infrastructure, and increasing collaboration between law enforcement agencies, forensic experts, and legal
institutions. While developed economies focus on upgrading forensic labs and implementing advanced tools,
emerging regions are investing in capacity building, training, and the adoption of digital solutions to address
rising crime rates. Challenges such as evidence tampering, chain-of-custody management, and ethical concerns
around data privacy remain, but the trend is toward creating more integrated, technology-driven, and
standardized investigation frameworks. This evolution positions CSI as a crucial enabler of justice, public

safety, and trust in the criminal justice system.
Mapping the Process

The crime investigation process follows a structured path from the initial reporting of an incident to the final
judicial outcome. Each stage plays a vital role in ensuring evidence is properly collected, preserved, analyzed,
and presented in court. A systematic approach not only strengthens the case but also upholds the integrity

of justice by minimizing errors and ensuring accountability throughout the process.

Brief insight on the different stages in crime investigation process:

Suspect
Forensic Identification
Examination and
and Analysis Interrogatio
n

Judicial
Proceedings

Case
Documentati

Crime Securing and Evidence
Reporting Preserving Identification

and Closure
of
Investigation

and Initial the Crime and
Response Scene Collection

on and Filing
of Charges

» Crime Reporting and Initial Response: The investigation process begins with the reporting of a

crime, which can come from victims, witnesses, or law enforcement patrols. At this stage, the focus is
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on recording the complaint accurately, securing the crime scene, and ensuring immediate safety of
individuals involved. First responders are responsible for preventing contamination of potential evidence
while also addressing urgent needs such as medical assistance. Initial documentation, including
photographs, witness statements, and incident details, sets the foundation for the case. This stage is
crucial, as the way the first response is handled often determines the effectiveness of subsequent

investigative steps.

Securing and Preserving the Crime Scene: Once a crime has been reported, securing the crime
scene becomes a priority to prevent tampering or loss of evidence. Law enforcement officials establish
boundaries using physical barriers and limit access to authorized personnel. Activities here include logging
everyone entering or leaving the scene, maintaining a chain of custody, and documenting the condition
of the scene as it was discovered. Proper preservation ensures that forensic experts can later collect
uncontaminated evidence. A compromised scene can lead to weak or inadmissible evidence in court,

making this stage central to the credibility of the entire investigation.

Evidence Identification and Collection: At this stage, investigators and forensic teams systematically
identify, mark, and collect physical and digital evidence. This can include fingerprints, blood samples,
weapons, clothing fibers, electronic devices, and other trace materials. Specialized tools and techniques
are used to ensure evidence integrity, and detailed records are kept regarding location, condition, and
handling. Maintaining a proper chain of custody is emphasized so that the evidence remains legally valid.
Careful and scientific collection methods increase the chances of linking suspects, victims, and events

with accuracy.

Forensic Examination and Analysis: Collected evidence is transferred to forensic laboratories for
detailed examination. This stage involves applying scientific techniques such as DNA profiling, toxicology,
ballistics, handwriting analysis, and digital forensics. Analysts generate reports that provide factual insights
into how the crime may have occurred and who may have been involved. The findings are cross-verified
with other investigative inputs such as witness statements or CCTV footage. The accuracy and timeliness
of forensic analysis play a critical role in shaping the direction of the investigation and strengthening the

case against potential suspects.

Suspect Identification and Interrogation: With supporting evidence and investigative leads, law
enforcement identifies potential suspects and carries out interviews or interrogations. This phase
combines intelligence gathering, psychological techniques, and corroboration with forensic results. The
objective is to establish a clear link between the suspect and the crime, either through confessions,

behavioral cues, or evidence-based confrontation. Properly documented interrogation records become
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critical for judicial proceedings. Any violation of rights or improper handling at this stage can weaken the

case or render evidence inadmissible in court.

» Case Documentation and Filing of Charges: All collected evidence, witness statements, forensic
reports, and investigation findings are compiled into a comprehensive case file. Investigators prepare
charge sheets that detail the crime, the accused, and the evidence supporting prosecution. This
documentation must be precise and legally compliant to withstand judicial scrutiny. It is also during this
stage that law enforcement collaborates closely with prosecutors to ensure that the case is strong enough
to move forward in court. Proper case documentation creates a clear narrative of the crime,

strengthening its legal standing.

» Judicial Proceedings and Closure of Investigation: The final stage involves the judicial process
where the evidence and case file are presented in court. Forensic experts, investigators, and witnesses
may testify to support the prosecution’s arguments. The defense also challenges the evidence, making
the robustness of the investigation critical. The court evaluates the admissibility, credibility, and sufficiency
of evidence before delivering judgment. Once a verdict is reached whether conviction or acquittal the
investigation is considered closed. This stage emphasizes how the quality of early reporting, evidence

handling, and forensic analysis directly impacts judicial outcomes.

Brief insight on techniques / processes used in evidence collection and processing stage in Indian crime

investigation landscape

In the Indian crime investigation landscape, evidence collection and processing are critical stages that ensure
authenticity, reliability, and admissibility of material before the courts. These processes involve systematic
identification, recovery, preservation, and analysis of different types of evidence using both traditional and

modern forensic techniques.

Types of evidence

Forensic/Scie
ntific
Evidence

Physical Biological Trace Digital Documentary
Evidence Evidence Evidence Evidence Evidence

e Physical Evidence: Physical evidence refers to tangible objects directly linked to the crime scene or
the suspect. This includes weapons like knives, firearms, blunt objects, clothing, fibers, glass fragments,
or tools used in committing the crime. Such items help in establishing a connection between the victim,

offender, and location. For example, a weapon bearing fingerprints or blood traces can be critical in
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linking the accused to the act. Physical evidence is often collected manually using gloves, tweezers, or
brushes, ensuring no contamination occurs. Its reliability lies in its objectivity and the direct link it

provides to the crime.

Biological Evidence: Biological evidence includes bodily fluids, tissues, hair, blood, saliva, semen, and
even DNA samples obtained from the crime scene. These are highly sensitive and can provide accurate
identification of the suspect or victim through forensic DNA profiling. Biological traces are often invisible,
requiring special light sources or chemical reagents for detection. Such evidence plays a key role in violent
crimes, sexual assault cases, and homicide investigations. Proper collection using sterile swabs, vials, or
controlled storage conditions is crucial to avoid degradation. Courts in India increasingly rely on DNA-

based evidence for conclusive judgments.

Trace Evidence: Trace evidence refers to minute or microscopic materials that transfer between
people, objects, or environments during a crime. Examples include soil, dust, fibers, paint flakes, hair
fragments, or gunshot residue. Even though small in quantity, these can provide powerful leads through
comparative analysis. For instance, soil found on a suspect’s shoes may match the crime scene terrain.
Collection often requires adhesive lifts, vacuum devices, or specialized microscopes to capture and
analyze tiny samples. Due to its delicate nature, trace evidence demands careful packaging and controlled

handling.

Digital Evidence: Digital evidence consists of information stored or transmitted through electronic
devices such as mobile phones, laptops, servers, or surveillance cameras. It includes call records, emails,
chats, browsing history, or CCTV footage relevant to the investigation. This form of evidence is
particularly important in financial crimes, cybercrimes, and organized crime investigations. Forensic
experts extract such data using write-blockers, forensic imaging, and metadata analysis to ensure
originality. Since digital data is easily alterable, chain-of-custody documentation and certification of
authenticity are essential. Indian courts admit electronic evidence under provisions of the Information

Technology Act and Indian Evidence Act.

Documentary Evidence: Documentary evidence covers written or printed materials like contracts,
forged documents, financial records, or handwritten notes. It also includes identification papers, wills, and
even electronic records when submitted in hard copy. Such evidence often helps establish motive,
financial transactions, or premeditation in crimes. Forensic document examiners may analyze handwriting,
ink, paper, or signatures to verify authenticity. With advancements in forgery and counterfeiting, scientific

examination of documents has become a critical part of investigation. In Indian courts, certified
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documentary evidence is admissible under specific provisions and plays a crucial role in white-collar

crimes.

¢ Forensic/Scientific Evidence: This category covers specialized evidence generated through laboratory
analysis, including ballistics, toxicology, serology, and chemical testing. Ballistic analysis matches bullets
and firearms, toxicology identifies poisons or drugs, and serology examines blood grouping or fluids. Such
evidence is often required to scientifically establish cause of death, nature of injuries, or involvement of
weapons. It provides technical backing to police investigation, reducing reliance on circumstantial
testimony. Forensic labs in India, such as CFSLs and SFSLs, play a major role in producing these results.

Courts treat such expert evidence as highly reliable when backed with scientific rigor.
Collection techniques (manual / chemical enhancement / casting / others)
» Manual Collection Methods

Manual methods are the most commonly used at crime scenes and involve direct collection of evidence with
gloves, forceps, tweezers, brushes, and sterile swabs. They are used for physical objects such as weapons,
clothing, or fingerprints with powders. Proper handling ensures minimal contamination and preservation of
evidence integrity. This method requires careful documentation and photography before removal. It is simple,

cost-effective, and widely applied across routine investigations.
» Chemical Enhancement Techniques

Chemical methods are used to reveal latent or invisible evidence, such as fingerprints or bloodstains.
Substances like ninhydrin, iodine fuming, and cyanoacrylate are applied to surfaces to make hidden patterns
visible. Luminol is used to detect traces of blood even after cleaning. These techniques enhance clarity and
allow accurate forensic examination. Since chemicals can sometimes damage evidence, they are applied

cautiously by experts.
» Casting Techniques

Casting is employed to preserve three-dimensional impressions found at crime scenes, such as footprints,
tire marks, or tool impressions. Materials like dental stone, plaster of Paris, or silicone are poured into the
imprint to create a hardened replica. This cast captures fine details that can later be analyzed in labs for
comparison. Such evidence often helps in identifying suspects through footwear or vehicle patterns. The

method is particularly useful in outdoor crime scenes where impressions may be at risk of erosion.
> Digital Collection Techniques

Digital evidence is gathered using forensic tools that prevent data alteration. Write-blockers, cloning
software, and forensic imaging are used to copy hard drives or mobile data without affecting the original.

Metadata, call records, emails, and chat histories are preserved in a secure format. Extraction follows
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protocols to maintain authenticity and chain of custody. Since electronic data is fragile and easily manipulated,

strict safeguards are applied during collection.
> Specialized Biological Collection

Biological samples like blood, saliva, semen, hair, or tissues are collected using sterile swabs, scalpels, or
containers. Investigators avoid plastic packaging to prevent bacterial growth and use paper bags or envelopes
instead. Samples are preserved at controlled temperatures to prevent degradation. Ultraviolet light or
alternate light sources are often used to locate hidden stains. These techniques are crucial in cases of assault,

homicide, and sexual crimes.
» Trace Evidence Collection

Trace materials such as fibres, soil, glass fragments, or gunshot residues require sensitive collection methods.
Adhesive tape lifts, vacuum devices, or micro-tweezers are employed to capture tiny particles. These samples
are then sealed in sterile containers and examined under microscopes in forensic labs. Trace evidence, though
minute, can link suspects to victims or locations with strong corroborative value. The process demands

precision to avoid loss or contamination.
Packaging & labelling stage

Once evidence is collected from a crime scene, proper packaging is critical to maintain its integrity and
admissibility in court. Different types of evidence require specific packaging methods: biological samples are
placed in paper bags or envelopes to prevent moisture buildup, sharp objects are secured in rigid containers,
and trace materials like fibres or soil are kept in small sterile packets or folds. Seals are applied with tamper-
proof tape, and no space is left for substitution or contamination. The goal is to ensure that the condition of

the evidence remains unchanged from the time of collection until analysis.

Equally important is the labelling process, which establishes the chain of custody. Each evidence package must
include clear details such as the case number, description of the item, date and time of collection, exact
location, and the name of the officer handling it. Labels are signed across seals to authenticate handling, and
any transfer of custody is documented. This careful system ensures that the evidence is traceable at every

stage, preventing disputes in court and strengthening its reliability under the Indian Evidence Act.
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Mapping the Key Stakeholders
Insight on the key law enforcement agencies involved in India’s criminal investigation landscape:

India’s criminal investigation framework is supported by a broad network of agencies and institutions, each
playing a vital role in maintaining law and order, ensuring scientific rigor, and upholding judicial fairness. These
stakeholders range from frontline police forces to specialized forensic labs and dedicated national institutions
that bring technical expertise. Collectively, they ensure that evidence collected during investigations is

properly examined, preserved, and analysed in line with judicial standards.
Law Enforcement Agencies (National / State)

Law enforcement agencies form the first layer of India’s criminal investigation system. At the state level, police
forces are responsible for responding to crime reports, securing the crime scene, collecting preliminary
evidence, and questioning witnesses. They serve as the main link between the public and the investigative
machinery. At the national level, central agencies such as the Central Bureau of Investigation (CBI) and the
National Investigation Agency (NIA) take up cases that involve inter-state crimes, organized crime,

corruption, terrorism, or issues of national security.

Their specialized divisions provide expertise and resources not always available at the state level. These
agencies also coordinate with state police to ensure smooth evidence transfer and to avoid overlap of
jurisdiction. Apart from investigation, law enforcement bodies also prepare case files, maintain chain of
custody for evidence, and ensure that witness testimonies are recorded in line with the Code of Criminal
Procedure (CrPC). Their collective role is central in transforming raw facts from the crime scene into

admissible evidence before the courts.
Forensic Science Laboratories (State & Central)

Forensic Science Laboratories (FSLs) act as the scientific support system for law enforcement agencies. They
are responsible for conducting detailed analysis of evidence collected from crime scenes. At the national level,
Central Forensic Science Laboratories (CFSLs) operate under the Directorate of Forensic Science Services,
providing advanced expertise and handling high-profile cases. At the regional level, State FSLs assist local
police units with timely scientific evaluations. Their services cover a wide range of disciplines including DNA

profiling, toxicology, handwriting analysis, ballistics, cyber forensics, and chemical analysis.

By applying scientific principles, FSLs validate whether evidence is genuine, tampered, or misleading, thereby
helping courts arrive at objective conclusions. They also play an important role in emerging areas such as
digital forensics, where cybercrime is rapidly growing in India. Timeliness, accuracy, and neutrality are the
most critical aspects of their work. Furthermore, FSL experts often appear as witnesses in court to explain
technical findings to judges and lawyers in simple terms. This combination of scientific precision and legal

support makes FSLs a cornerstone in India’s investigative landscape.
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Specialized Units & Institutions (Central Fingerprint Bureau, National Crime Record Bureau, others)

Beyond police forces and forensic labs, India relies on specialized units that focus on niche areas of criminal
investigation and data management. The Central Fingerprint Bureau (CFPB) maintains the national fingerprint
database, which is critical in identifying suspects, verifying criminal records, and linking offenders to multiple
crimes across states. Similarly, the National Crime Records Bureau (NCRB) compiles and manages
nationwide crime data, providing analysis and statistical insights that help both state and central agencies in
policy-making and trend identification. These institutions ensure that investigative agencies have access to

reliable, centralized databases, reducing duplication and improving efficiency.

In addition, specialized units such as cybercrime cells, economic offences wings, and anti-terrorism squads
provide domain-specific investigation expertise. For example, cybercrime cells investigate hacking, phishing,
and digital fraud, while anti-terrorism units coordinate intelligence and operations in cases of extremist
violence. These institutions also conduct capacity-building by training state police in specialized investigative
techniques. Their presence strengthens India’s ability to address modern forms of crime that extend beyond

traditional law enforcement boundaries.
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Forensic Investigation Landscape

The forensic investigation landscape encompasses the scientific examination of evidence to support criminal,
civil, and regulatory inquiries. It involves a multidisciplinary approach that integrates physical, biological,
chemical, and digital sciences to uncover facts, establish links between suspects and events, and ensure
evidence integrity for judicial proceedings. Key domains include DNA analysis, toxicology, ballistics, document
examination, cyber forensics, and digital evidence handling, supported by technologies such as artificial
intelligence, advanced imaging, and data analytics. These advancements have enhanced the precision, speed,

and reliability of investigations, making forensic science an indispensable part of modern justice systems.

Globally, the landscape is evolving with growing investments in forensic laboratories, specialized training, and
international cooperation to standardize methodologies and share intelligence across borders. Developed
regions are focusing on automation, robotics, and Al-enabled tools to address increasing caseloads, while
emerging economies are prioritizing infrastructure expansion and forensic capacity building. Despite
challenges like backlogs, high costs of advanced technology, and data privacy concerns, the sector is moving
toward greater integration of digital and traditional forensic practices. This shift positions forensic
investigation as a cornerstone of evidence-based justice, enhancing both accuracy and credibility in legal and

security processes.
Insight on forensic investigation

Forensic science is the application of scientific principles and techniques to investigate crimes and resolve
legal matters. It plays a critical role in identifying, collecting, analysing, and interpreting physical evidence to
establish facts and support judicial proceedings. By integrating various branches of science including biology,
chemistry, physics, and digital technologies forensic investigation helps law enforcement agencies uncover the
truth and build strong cases in courts. However, India currently has only 0.33 forensic scientists per 100,000

people, highlighting a significant gap in forensic manpower compared to developed countries.

The term “forensic” originates from the Latin word forensic, meaning “of or before the forum,” referring to
the application of scientific methods in legal matters. Today, forensic science encompasses multiple disciplines,

each contributing to crime detection, reconstruction, and evidence evaluation.

Forensic investigation is rooted in the principle that every action leaves a trace commonly known as Locard's
Exchange Principle. This principle suggests that whenever two objects come into contact, there is an exchange
of material between them. Forensic experts harness this principle to link suspects, victims, and crime scenes

through tangible and biological evidence.
Key Scientific Principles:

e Locard’s Exchange Principle: Every contact leaves a trace materials, fibres, or biological residues

transferred between people, objects, and environments during a crime.
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¢ Chain of Custody: Maintaining the integrity of evidence is vital. Each piece of evidence is documented

and tracked from the crime scene to the courtroom to ensure authenticity.

e Objectivity and Scientific Method: Forensic analysis relies on replicable and validated scientific

methods to avoid bias and ensure results withstand legal scrutiny.

In addition to following standardized procedures, forensic experts are trained to approach each investigation

with impartiality and critical thinking. They must carefully evaluate evidence without letting personal beliefs

or external pressures influence their conclusions. Rigorous documentation, peer review, and reproducibility

of results are integral to maintaining the credibility of forensic analysis. By adhering to these principles,

forensic investigations provide reliable and scientifically defensible insights, ensuring that evidence presented

in court is both trustworthy and legally admissible. Building on these principles, forensic investigations follow

a systematic series of activities that transform evidence from the crime scene into scientifically validated and

legally admissible findings.

key activities involved:

Crime Scene Examination

Evidence Collection and
Preservation

Laboratory Analysis

Interpretation of Results

Expert Testimony

Integration with Law Enforcement

and Legal Systems

Crime scene examination involves documenting the scene using photographs,
sketches, and notes to preserve details. The area is secured to prevent evidence
from being tampered with or contaminated. Investigators search for physical,
biological, and trace evidence like fingerprints, blood stains, and weapons that
could be crucial to the case.

Evidence is collected using scientifically approved methods to ensure it remains
uncontaminated. Samples are carefully packaged and labeled before being
transported to forensic laboratories. Maintaining a proper record of how
evidence is handled and stored ensures its integrity and admissibility in court.

In the lab, experts conduct tests based on the nature of the evidence. DNA
profiling, toxicology, ballistics, and serology are used to identify individuals and
substances, while digital forensics helps recover data from devices. Trace
evidence such as fibres or soil is examined to link suspects or reconstruct
events.

Forensic experts analyze test results and prepare detailed reports explaining
how the evidence supports the investigation. Their findings must be objective,
reproducible, and scientifically accurate to hold up in legal proceedings. These
reports help clarify connections between suspects, victims, and the crime
scene.

Forensic scientists explain their findings in court as expert witnesses. They
present complex scientific procedures in a way that is understandable to
judges and juries. Their testimony is essential to validating the evidence and
supporting the investigation’s conclusions.

Forensic teams work closely with police and judicial authorities to ensure
evidence is properly used in investigations. Their findings help corroborate
witness statements, establish timelines, and link suspects to crimes, providing
objective support throughout legal processes.
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Insight on the different applications of forensic investigations

=i Law Enforcement

s Bio Surveillance

mmmw  Pharmacogenetics

== Environmental Forensics

s Digital Forensics

» Law Enforcement: Forensic science is a cornerstone of modern law enforcement, providing objective
and scientifically validated evidence that supports criminal investigations and prosecutions. It aids in
identifying suspects, reconstructing crime scenes, and linking evidence to individuals. Techniques such as
DNA profiling, fingerprint analysis, ballistics, and digital forensics enhance both the accuracy and efficiency
of investigations. By applying these methods, law enforcement agencies can solve complex cases that
might otherwise remain unresolved. Furthermore, forensic evidence strengthens legal proceedings by

ensuring that findings are reliable, admissible, and scientifically defensible.

> Bio Surveillance: Forensic methods play a critical role in bio surveillance, supporting public health and
national security by detecting and monitoring biological threats. By analysing pathogens, toxins, and other
biological materials, forensic scientists can track the spread of infectious diseases and identify potential
bioterrorism incidents. This enables early warning and timely intervention to minimize risks to
populations. Additionally, forensic bio surveillance aids in outbreak investigations, risk assessment, and
preventive planning, ensuring that health authorities can respond swiftly and effectively to biological

hazards.

» Pharmacogenetics: Pharmacogenetics examines how an individual’s genetic makeup affects their
response to drugs. In forensic investigations, it is used in toxicology and post-mortem analyses to
determine causes of adverse reactions, poisonings, or overdoses. This helps establish links between
substances and physiological effects. It also supports legal inquiries related to substance use, ensuring
conclusions are scientifically grounded. By combining genetic and toxicological data, forensic experts

provide accurate and defensible insights in criminal and civil cases.
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Environmental Forensics: Environmental forensics focuses on investigating pollution, contamination,
and ecological crimes. By analyzing soil, water, and air samples, forensic scientists can identify the sources
and extent of environmental damage. These investigations support regulatory compliance, help attribute
responsibility, and provide evidence for legal proceedings related to ecological offenses. Environmental
forensic methods also assist in monitoring industrial activities and enforcing environmental protection

laws, ensuring that offenders are held accountable.

Digital Forensics: Digital forensics focuses on recovering and analysing data from electronic devices
such as computers, smartphones, and servers. It plays a crucial role in investigating cybercrimes, fraud,
identity theft, and online harassment. By examining digital evidence, forensic experts can reconstruct
events, trace perpetrators, and uncover hidden information. This evidence is carefully preserved and
documented to ensure it is admissible in court. Digital forensics has become increasingly important as

cybercrime grows, supporting both criminal investigations and civil legal proceedings.

Insight on type of services / scope of services involved

Forensic science offers a comprehensive range of specialized services that play a crucial role in criminal

investigations, civil disputes, and legal proceedings. These services are designed to collect, analyse, and

interpret evidence using scientifically validated methods, ensuring accuracy, reliability, and legal admissibility.

Fingerprint Toxicology Imaging
DNA and Digital and and
Analysis Impression Forensics Chemical Visualizatio
Analysis Analysis n

DNA Analysis: DNA analysis is a cornerstone of modern forensic investigations. It involves examining
biological samples such as blood, saliva, hair, or tissue to establish individual identity or familial
relationships. DNA profiling is highly accurate and is used to link suspects to crime scenes, exonerate
the innocent, and solve cold cases. Advanced techniques such as STR (Short Tandem Repeat) profiling

and mitochondrial DNA analysis expand the scope of DNA testing in complex scenarios.

Fingerprint and Impression Analysis: This service involves the collection and comparison of
fingerprints, palm prints, footprints, tire tracks, and tool marks. Fingerprint and impression analysis can

help establish the presence of a suspect at a crime scene or connect objects to individuals. Modern
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techniques include automated fingerprint identification systems (AFIS) and 3D imaging for detailed

impression capture, improving both efficiency and accuracy.

Digital Forensics: Digital forensics focuses on recovering, preserving, and analyzing data from
electronic devices such as computers, smartphones, servers, and cloud storage. It is essential in
investigating cybercrime, financial fraud, identity theft, online harassment, and data breaches. Digital
forensic experts reconstruct events, track perpetrators, and ensure that the recovered data remains

admissible in court through strict chain-of-custody protocols.

Toxicology and Chemical Analysis: Toxicology and chemical analysis involve testing biological and
environmental samples for the presence of drugs, alcohol, poisons, or other chemical substances. These
analyses help determine causes of death, impairment, or chemical exposure. Forensic toxicologists work
closely with medical examiners, law enforcement, and legal authorities to provide scientifically grounded

interpretations of chemical evidence.

Imaging and Visualization: Imaging and visualization services include crime scene photography, 3D
laser scanning, video enhancement, and forensic animation. These services help document and
reconstruct crime scenes accurately, support expert testimony, and present complex evidence in a clear
and understandable format to courts. Advanced visualization techniques also facilitate analysis of accident

reconstructions, structural failures, and spatial relationships between evidence.

Scope of Forensic Services:

The scope of forensic services has expanded significantly due to technological advancements. Modern forensic

laboratories now integrate multidisciplinary expertise, combining biology, chemistry, physics, digital

technologies, and engineering to provide holistic investigative support. These services not only aid criminal

investigations but also support civil litigation, public safety initiatives, environmental monitoring, and national

security efforts. By offering scientifically defensible analyses, forensic services bridge the gap between law

enforcement, the judiciary, and society, ensuring that justice is served based on credible evidence.
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Forensic Services: Insight on type of services, key components

Forensic investigations rely not only on the expertise of trained scientists but also on specialized hardware
and software tools that enable accurate collection, preservation, and analysis of evidence. These tools are
essential for maintaining data integrity, preventing contamination, and ensuring scientifically defensible results.
Hardware provides secure and reliable platforms for handling physical and digital evidence, while software
allows investigators to recover, analyse, and visualize data efficiently. Together, they form a critical foundation

for forensic operations, supporting objective, reproducible, and legally admissible findings.
Brief insight on the type of hardware & software components used in forensic investigations

Hardware Components:

High-performance computers tailored for forensic tasks, such as the
Digital Intelligence FRED Workstation, which is priced at USD
Forensic Workstations 7,249.00. These systems are optimized for data-intensive operations,
featuring robust processors, substantial RAM, and specialized storage
solutions to handle complex analyses efficiently.

Devices like the Tableau T8u Forensic USB 3.0 Bridge ensure that
data from storage devices is accessed in a read-only mode, preventing
any alterations. This is crucial for maintaining the integrity of evidence
during digital investigations.

Write Blockers

Specialized hardware, such as the Advanced Digital Forensic
Solutions' MDI Field Tablet, facilitates the extraction and analysis of
data from mobile devices. These tools support a wide range of
devices and operating systems, enabling comprehensive mobile
forensics.

Mobile Device Forensics
Tools

High-capacity storage systems and duplicators are employed to

Storage and Imaging create exact bit-by-bit copies of storage media, ensuring evidence is
Devices preserved in an unaltered state. For instance, the Digital Intelligence

UltraBay 4d is integrated into FRED systems for forensic imaging.

Instruments  like DNA  sequencers, spectrometers, and
chromatography units are utilized for analysing biological and chemical
samples. These tools assist in identifying substances, determining
causes of death, and supporting toxicology investigations.

Laboratory Equipment for
Biological and Chemical
Analysis
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Software Components:

Software applications that create exact digital images (bitstream
copies) of storage media for analysis without modifying the original
Imaging Solutions evidence. These tools are essential for preserving the integrity of data
during forensic examinations.

Tools designed for extracting and collecting data from computers,
servers, or mobile devices safely, including deleted or hidden files.
Data Acquisition Solutions They enable forensic investigators to recover critical information that
may be pivotal to an investigation.

Specialized software for examining digital evidence, including
forensic suites for file system analysis, malware detection,
Analysis Tools network monitoring, and mobile device data analysis. These tools
assist in identifying and interpreting digital evidence effectively.

Software that helps organize findings, generate detailed forensic
Reporting and Case reports, and maintain chain-of-custody documentation. Many
Management Tools solutions integrate with laboratory information management
systems (LIMS) for streamlined workflow.

Software for creating 3D crime scene reconstructions, timeline
visualizations, and video/image enhancement to support court
presentations. These tools aid in presenting complex evidence in
an understandable manner during legal proceedings.

Visualization Tools

The effective use of advanced hardware and software tools is integral to the success of forensic investigations.
These technologies enhance the precision and reliability of evidence collection, preservation, and analysis,
while ensuring that investigative processes meet the highest scientific and legal standards. By integrating these
tools with established forensic methodologies such as DNA analysis, trace evidence examination, and digital
forensics investigators are better equipped to uncover critical information, reconstruct events, and identify
perpetrators. As technology continues to evolve, the expanding capabilities of forensic services further

strengthen their role in solving complex crimes, supporting judicial proceedings, and upholding the integrity

of the justice system.
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Insight on adoption of forensic investigation
Analysis of factors that are accelerating the adoption of forensic technique in law enforcement / investigations

The adoption of forensic techniques in law enforcement and investigations is being influenced by several
interconnected factors. The nature of crime is rapidly evolving, with an increase not only in the total number
of incidents but also in their complexity, requiring more advanced investigative tools. At the same time, policy
reforms and government initiatives are promoting greater cooperation between law enforcement agencies
and private forensic experts, enhancing access to specialized knowledge and technology. Additionally, rising
public expectations and pressure from the judicial system are pushing for faster case resolutions and more
reliable evidence. These factors together are driving the integration of scientific methods into investigations,
making them more accurate, efficient, and capable of addressing contemporary challenges. As a result,

forensic techniques have become an essential part of modern policing and criminal justice.

Changing crime landscape: from sheer increase in volume to the increase in frequency of incidence of complex
crimes

The changing crime landscape is one of the key factors driving the adoption of forensic techniques in law
enforcement. Crimes are not only increasing in number but also becoming more complex, requiring advanced
scientific methods for effective investigation. According to the National Crime Records Bureau (NCRB), over

58 lakh crimes were reported in India in 2022, reflecting the scale of challenges faced by investigators.

Key trends accelerating forensic adoption:

o Complexity of crimes: Cybercrime, organized crime, and financial fraud require advanced
investigative approaches.

o Policy support: Collaboration between law enforcement and private forensic experts enhances
access to specialized knowledge and technology.

o Judicial pressure: Need to resolve pending cases and improve conviction rates drives reliance on
scientifically validated evidence.

o Limitations of traditional methods: Eyewitness testimonies and confessions often prove
insufficient in complex cases.

o Forensic techniques: DNA profiling, digital forensics, and trace evidence analysis strengthen

investigations and support credible case outcomes.

These factors collectively emphasize the growing importance of forensic science as an essential tool for

modern law enforcement.
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Increasing pressure on law enforcement agencies / judicial system to clear the backlog of cases

One of the most pressing challenges facing law enforcement and judicial institutions is the massive backlog of
pending cases. Conventional investigation methods, which often involve time-consuming processes, are
insufficient to address the growing volume of cases. Forensic science, by offering speed, precision, and
objectivity, helps reduce delays by quickly identifying suspects, ruling out false leads, and providing concrete

evidence that supports faster judicial decisions. This role makes forensic techniques vital for clearing backlogs.

Forensic laboratories equipped with advanced technologies such as automated DNA testing, digital case
management, and Al-driven evidence analysis can process large amounts of evidence within shorter
timeframes. This capacity not only accelerates investigations but also ensures that cases awaiting trial move
faster through the judicial pipeline. By cutting down manual processes and subjectivity, forensic science

contributes to reducing the burden on investigators and courts.

The backlog issue is not limited to developing regions but also prevalent in advanced judicial systems, where
the complexity and volume of cases have surged in recent decades. Forensics provides a reliable means of
prioritizing cases, validating evidence swiftly, and ensuring that justice delivery is not compromised due to
procedural delays. This efficiency is particularly crucial in high-profile cases where prolonged investigations

erode public trust in law enforcement.

Therefore, the demand for forensic adoption is fueled by the urgent need to modernize investigative
practices. As agencies seek to balance accuracy with efficiency, forensic methods stand out as indispensable
tools for reducing bottlenecks and ensuring timely justice. This push from systemic inefficiencies is

accelerating widespread integration of forensic techniques into daily law enforcement operations.

Policy changes that have led to increased cooperation between law enforcement agencies and private players

with expertise in scientific techniques (like forensic sciences)

Policy reforms have played a transformative role in fostering the adoption of forensic techniques.
Governments and judicial systems worldwide are increasingly recognizing the value of forensic science in
delivering justice and have introduced frameworks to encourage its integration. These policies often include
funding for forensic labs, mandatory use of scientific evidence in certain categories of crimes, and regulatory
standards for evidence handling. Such measures create a conducive environment for the consistent use of

forensic methods in investigations.

A notable shift has been the increased cooperation between law enforcement agencies and private forensic
service providers. Private players often bring specialized expertise, advanced equipment, and innovative
techniques that complement public-sector capabilities. For instance, private laboratories may offer faster
turnaround times for DNA analysis or advanced digital forensic solutions not readily available within
government labs. This collaboration enhances the overall capacity of the system to handle complex cases

efficiently.
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Policy support for public-private partnerships in forensic science also helps address capacity constraints and
backlogs. By outsourcing specific tasks to accredited private laboratories or forensic consultants, law
enforcement agencies can focus on core investigation and enforcement activities. At the same time,
collaboration ensures that evidence is processed under legally compliant frameworks, maintaining chain-of-

custody integrity.

Moreover, international cooperation facilitated through policy changes such as cross-border data-sharing
agreements or standardized forensic protocols has further accelerated forensic adoption. These frameworks
not only build trust between institutions but also enable law enforcement agencies to tackle crimes that span
multiple jurisdictions. Overall, evolving policy reforms and collaborative models are creating a more robust
forensic ecosystem, encouraging widespread adoption and institutionalization of forensic science in

investigations.
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Overview on forensic market
Brief overview on the global forensic service market

The global forensic services market, in the context of law enforcement, has grown into a critical enabler of
modern investigation and justice systems. As crimes become more sophisticated and evidence types more
diverse, forensic services provide the scientific backbone for gathering, analyzing, and validating data in a
legally admissible manner. Law enforcement agencies across regions increasingly rely on forensic laboratories
and service providers for DNA profiling, toxicology, ballistics, fingerprint analysis, and digital forensics, among
other areas. This reliance reflects a shift from traditional, testimony-driven investigations to evidence-based

frameworks that enhance credibility and transparency in judicial proceedings.

A major driver of the market is the rising demand from law enforcement bodies to address the twin challenges
of growing crime volumes and long-standing case backlogs. Forensic services offer both speed and accuracy,
helping agencies resolve cases faster and with greater confidence. Additionally, the integration of advanced
technologies such as artificial intelligence, automated testing platforms, and 3D crime scene reconstruction
tools is transforming how forensic services are delivered. These advancements allow forensic providers to
not only process high volumes of evidence but also to deliver insights that were previously unattainable using

manual methods.

Globally, regional variations shape the forensic services market. Developed economies like the U.S. and those
in Europe emphasize continuous upgrades in forensic infrastructure, adoption of cutting-edge techniques, and
strong regulatory oversight to ensure quality and reliability. In contrast, emerging regions in Asia, Africa, and
Latin America are investing heavily in expanding forensic capacity, often through public-private partnerships
and international cooperation. This growing focus on building forensic capabilities reflects a recognition of

their role in strengthening law enforcement credibility and judicial efficiency.

Overall, the global forensic services market is moving toward a model of greater integration between law
enforcement agencies, forensic laboratories, and private service providers. This ecosystem approach ensures
that scientific evidence is processed accurately, securely, and in line with global standards. While challenges
such as cost, accessibility, and data privacy concerns remain, the trajectory points to sustained growth driven

by the rising need for evidence-based policing and justice delivery worldwide.
Insight on the level of adoption of forensic services in Indian law enforcement landscape

The adoption of forensic services in the Indian law enforcement landscape remains uneven, with
underutilization being a significant concern. While forensic science has been recognized as a crucial tool for
strengthening investigations, its integration into routine policing and judicial proceedings is still limited. Many
cases continue to rely heavily on traditional investigative approaches and witness testimonies, often sidelining
the scientific rigor that forensics can provide. This gap stems partly from systemic inertia and partly from the

lack of adequate infrastructure and trained manpower in forensic laboratories across the country.
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One of the apparent disadvantages of the current system is the overburdening of the limited number of
forensic labs, leading to long delays in evidence processing. The backlog of cases often results in months or
even years of waiting before reports are delivered, undermining the timely delivery of justice. This delay not
only weakens the effectiveness of investigations but also impacts public trust in law enforcement and the
judicial system. Furthermore, the uneven distribution of forensic facilities concentrated mostly in
metropolitan regions creates accessibility challenges for law enforcement agencies in smaller towns and rural

areas.

Another limitation lies in the inadequate awareness and training among frontline law enforcement officers
regarding the proper collection, preservation, and utilization of forensic evidence. Mishandling of crime
scenes, compromised chain of custody, and delays in sending evidence to laboratories often reduce the
admissibility and reliability of forensic results in courts. Additionally, the cost and time involved in deploying

forensic services sometimes deter their routine use, especially in low-priority or less-publicized cases.

Overall, while India has made progress in recognizing the importance of forensic science, the level of adoption
within law enforcement remains far below potential. Underutilization, capacity constraints, and operational
inefficiencies continue to hinder effective integration. Unless systemic reforms address these disadvantages
through investments in infrastructure, training, and streamlined processes the benefits of forensic services

will remain underexploited in the country’s justice delivery framework.

Insight on changing criminal landscape in India & the need for an effective forensic service to improve criminal

investigation

India’s criminal landscape has undergone significant transformation in recent decades, marked not just by an
increase in crime volume but also by the growing complexity of criminal activities. Traditional crimes such as
theft, assault, and homicide are now accompanied by sophisticated forms of cybercrime, financial fraud,
organized trafficking, and technology-enabled offenses. These new-age crimes often span multiple
jurisdictions, involve advanced concealment methods, and require specialized expertise to investigate
effectively. As a result, conventional investigation methods are no longer sufficient to address the evolving

dynamics of criminal behavior.

The rise of cyber-enabled crimes in particular has added a new dimension to law enforcement challenges.
Offenses such as identity theft, digital financial fraud, and cyberstalking demand technical evidence that cannot
be uncovered without forensic intervention. At the same time, organized crimes, terrorism, and white-collar
offenses are becoming more structured and difficult to trace, making reliance on scientific methods of
investigation indispensable. The growing sophistication of criminals underscores the urgent need to

strengthen forensic capabilities across India’s policing framework.
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Need for Effective Forensic Services in Criminal Investigation:

To respond to this evolving crime landscape, India requires an effective and well-integrated forensic service
ecosystem. Forensics provides objectivity, scientific credibility, and legally admissible evidence that traditional
methods cannot consistently ensure. By enabling accurate identification of suspects, reconstruction of crime
events, and validation of digital or physical evidence, forensic techniques significantly improve the quality and

speed of criminal investigations.

The expansion and modernization of forensic infrastructure, along with capacity-building of law enforcement
officers in evidence handling, are crucial steps in ensuring that India’s criminal justice system keeps pace with
modern challenges. Effective forensic services not only strengthen convictions but also help reduce wrongful

accusations and investigative delays, thereby fostering greater trust in the justice system.

¢ Rise of complex crimes: Increase in cybercrime, financial fraud, terrorism, and organized trafficking
demands advanced scientific tools.

e Limitations of traditional policing: Conventional evidence gathering and witness-based testimonies
are insufficient for modern crimes.

¢ Role of forensics: Scientific techniques ensure accuracy, credibility, and faster resolution of criminal
investigations.

¢ Infrastructure need: Strengthening forensic labs, digital forensic units, and training programs is essential
for nationwide adoption.

¢ Judicial support: Forensics enhances the legal value of evidence, aiding courts in faster and more reliable

case adjudication.

39




dun & bradstreet

Crime Statistics & Conviction Scenario in India
Crime Statistics in India: Incidence of reported crime complaints / cases, crime rates

Crime statistics in India reflect both the scale and dynamics of law-and-order challenges in the country.
Cognizable crimes, which include both Indian Penal Code (IPC) and Special & Local Laws (SLL) offences,
provide a broad picture of the crime landscape. Over the years, fluctuations in incidence and crime rate
highlight the influence of social conditions, enforcement mechanisms, and extraordinary events such as the

pandemic, which significantly altered crime registration trends.

Crime Incidence Crime Rate (IPC) Percentage of

IPC Crimes to

Total Cognizable

(Total) (IPC)  (SLL) (Total) Crimes

FY 2020 4,254,356 = 2,346,929 | 6,601,285 3143 173.4 487.8 64.4%
FY 2021 3,663,360 2,432,950 6,096,310 268.0 178.0 445.9 60.1%
FY 2022 3,561,379 | 2,263,567 | 5,824,946 258.1 164.1 4222 61.1%

Source: National Crime Records Bureau (NCRB)

In 2022, a total of 58.25 lakh cognizable crimes were registered, comprising 35.61 lakh IPC crimes
and 22.63 lakh SLL crimes. This marked a decline of 4.5% (2.71 lakh cases) compared to 2021, when
60.96 lakh cases were recorded. The crime rate per lakh population also fell from 445.9 in 2021 to
422.2 in 2022, indicating a relative improvement. While IPC cases declined by 2.8%, SLL crimes saw a
sharper fall of 7.0%. A significant reduction was noted in cases under Disobedience to order by Public Servant
(Sec. 188 IPC), dropping from 3.22 lakh in 2021 to 67,350 in 2022, and in “Other IPC Crimes.” Similarly,
under SLL, “Other State Local Acts” cases fell from 4.05 lakh in 2021 to 1.17 lakh in 2022, contributing

heavily to the overall decline.

A longer-term view shows that the share of IPC crimes in total cognizable crimes has been relatively stable,
ranging from 64.4% in 2020 to 60.1% in 2021 and rising slightly to 61.1% in 2022. The crime rate under
IPC fell from 314.3 in 2020 to 258.1 in 2022, while SLL rates dropped from 173.4 to 164.1 during the
same period. In terms of police disposal, 2022 saw 56.6 lakh IPC cases under investigation, of which
36.6 lakh were disposed of, with a charge sheeting rate of 71.3%. These figures point to a declining trend
in crime registration post-pandemic and suggest that while enforcement is stabilizing, the nature of recorded

offences is shifting, especially with reductions in pandemic-related violations.
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Crime conviction scenario in India: Brief insight on the conviction rate
Crime conviction scenario in India:

The conviction scenario in India presents a contrasting picture between IPC and SLL crimes over 2020-2022.
For IPC crimes, conviction rates have shown steady improvement, rising from 27.2% in 2020 to 34.3% in
2021, and further to 40.2% in 2022. This suggests progress in investigation and prosecution efficiency,
though the rate remains relatively low compared to SLL crimes. Arrests and charge sheeted numbers for IPC

cases are also higher, but conviction outcomes indicate that systemic challenges such as case complexity,

evidentiary issues, and prolonged trials continue to affect successful convictions under the IPC framework.

Crime Total Charge Conviction Rate
Total Arrested Total Convicted
Type Sheeted (%)
IPC 3,228,322 2,628,205 1,055,18I 40.15
FY
SLL 2,161,911 1,708,790 1,416,858 82.92
2022
Total 5,390,233 4,336,995 2,472,039 57.01
IPC 3,420,745 2,579,676 885,842 34.34
FY
SLL 2,186,159 1,457,750 1,328,645 91.14
2021
Total 5,606,904 4,037,426 2,214,487 54.84
IPC 4,428,452 2,330,001 634,229 27.22
FY
SLL 2,389,762 1,208,333 876,553 72.54
2020
Total 6,818,214 3,538,334 1,510,782 42.70

Source: National Crime Records Bureau (NCRB)

In contrast, SLL crimes have consistently recorded much higher conviction rates, peaking at 91.1% in 2021
before stabilizing at 82.9% in 2022. Despite fewer cases compared to IPC, SLL cases tend to be more
straightforward and easier to prosecute, which likely contributes to higher conviction outcomes. When
combined, the overall conviction rate rose from 42.7% in 2020 to 57.0% in 2022, reflecting an
encouraging upward trend. This improvement indicates greater judicial efficiency and stronger case
preparation, though the disparity between IPC and SLL conviction rates highlights the need for reforms in

investigation quality, trial timelines, and evidence management for IPC offences.
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Key Challenges

Key challenges / gaps present in the criminal investigation landscape in India that is contributing to the low

conviction rate

India’s criminal investigation landscape faces persistent challenges that directly contribute to low conviction
rates. Inefficiencies in evidence collection, limited adoption of modern technology, and inadequate training of
investigating officers often result in weak case preparation and poor prosecutorial outcomes. These issues
are compounded by infrastructure gaps such as a shortage of forensic laboratories, overburdened police
forces, and insufficient resources for timely and scientific investigations. Together, these weaknesses not only
delay the justice process but also undermine the credibility of evidence presented in court, making it difficult

to secure convictions in many cases.

Challenges in Evidence Collection: Many
investigations suffer from weak or incomplete
evidence, often due to poor preservation of
crime scenes, delayed forensic analysis, and lack
of standardized procedures. This undermines the
ability to build strong cases in court.

Poorly Trained Manpower: A significant
portion of investigating officers lack specialized
training in modern investigative techniques,
forensic handling, and cybercrime investigation.
This skill gap reduces the quality of case
preparation and leaves prosecutions vulnerable.

Limited Technology Usage: Investigations
continue to rely heavily on traditional, manual
methods. The underutilization of advanced
forensic tools, digital databases, and Al-driven
analytics delays case processing and affects
accuracy, particularly in complex crimes such as
financial fraud and cybercrimes.

Forensic and Laboratory Shortages: India
faces a critical shortage of accredited forensic
labs and experts, leading to long delays in report
submission and bottlenecks in trials. This delay
often weakens the evidentiary value of forensic
inputs.

Overburdened Police and Courts: High
caseloads, understaffing, and lack of adequate
facilities strain both investigative agencies and
judicial institutions, resulting in slow progress of
cases.

Inadequate Modernization: Many police
stations and investigative units lack basic
infrastructure such as digital case management
systems, secure evidence storage, and modern
surveillance tools, which hampers the overall
efficiency of the criminal justice process.
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Crime Investigation Modernization Initiatives in India
Brief insight on the key modernization schemes announced / ongoing in India:

India’s modernization schemes in policing and forensics focus on strengthening investigative infrastructure
through upgraded laboratories, expansion of forensic science institutions, and adoption of modern
technologies. These initiatives aim to improve the speed and reliability of evidence collection and analysis,
while also building trained manpower across central and state levels. By enhancing access to forensic services
even at the district level, the schemes are expected to reduce delays, improve judicial outcomes, and build

greater credibility in the criminal justice system.
National Forensic Infrastructure Enhancement Scheme (NFIES)

The National Forensic Infrastructure Enhancement Scheme (NFIES) is a landmark initiative aimed
at strengthening India’s forensic and criminal investigation ecosystem. Approved by the Union Cabinet in June
2024, the scheme has a budgetary outlay of INR 2,254.43 crore for the period 2024- 25 to 2028- 29,
fully provisioned by the Ministry of Home Affairs. It is designed to address long-standing gaps in forensic
manpower, infrastructure, and case-handling capacity, which have often slowed down investigations and

contributed to low conviction rates.
Key Components of NFIES

¢ New NFSU Campuses: Establishment of additional campuses of the National Forensic Sciences
University (NFSU) across the country to expand training capacity and generate skilled forensic

professionals.

e New CFSLs: Setting up of Central Forensic Science Laboratories (CFSLs) in different regions to

enhance access to advanced forensic facilities and reduce delays in evidence processing.

¢ Infrastructure Enhancement: Upgradation of existing infrastructure at the Delhi Campus of

NFSU to meet rising demand and improve quality of forensic education and research.

Significance and Implications

¢ Alignment with New Criminal Laws: With forensic examination now mandated for offences
punishable with seven years or more, the demand for timely and scientific evidence is expected to

rise sharply.

e Manpower Expansion: The scheme addresses the shortage of trained forensic experts,

ensuring a larger pool of qualified professionals for investigation and judicial processes.

¢ Reduced Pendency: By expanding lab capacity and infrastructure, NFIES will help clear the backlog

of pending forensic cases and shorten trial timelines.
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¢ Higher Conviction Rates: Strengthened forensic infrastructure is central to the Government of
India’s vision of achieving conviction rates of over 90%, by ensuring reliable, scientific, and timely

evidence in courts.

Notable criminal law reforms: Bharatiya Nyaya Sanhita 2023, Bharatiya Nagarik Suraksha Sanhita 2023,
Bhartiya Sakshya Adhiniyam 2023

The Bharatiya Nyaya Sanhita (BNS), 2023 represents a landmark reform in India’s criminal law
framework, replacing the Indian Penal Code (IPC), 1860. Receiving the President’s assent on December
25, 2023, the law came into force from July 1, 2024 (with certain provisions like Section 106(2) on hit-and-
run cases currently on hold). The reform modernizes the legal framework to align with contemporary
societal values, technological advancements, and evolving notions of justice, moving away from
colonial-era structures. It emphasizes a reformative and victim-centric approach, alongside codifying

offences in a more streamlined, accessible, and gender-inclusive manner.

Key Feature Description

Codified Law Defines offences, punishments, fines, and victim rights.
Streamlined Structure 20 chapters, 358 sections, simplifying IPC’s 23 chapters and 51 | sections.
Definitions & Context Standardized terms for consistent interpretation.

. Recognizes transgender alongside men and women; gender-neutral
Gender Inclusivity
references in offences.

Crimes Against Women &

Unified chapter for focused protection of vulnerable groups.
Children

Reformative Justice Introduces community service and rehabilitative measures.

. . Includes electronic/digital records; recognizes corporeal and incorporeal
Digital & Property Provisions
movable property.

Extra-Territorial Applicability Offences abetted abroad but affecting India are punishable.
Consent & Age Age of consent set to |8; aligns with child protection laws.

Covers sexual intercourse on false promise to marry, medical negligence,

New Offences
and snatching.

Removal of Sedition Law Section 124A IPC omitted to reflect modern constitutional interpretations.
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Implications for Criminal Investigation and Justice

Modernized Legal Framework: Supports timely and scientific investigations by aligning offences

with current social realities and technological contexts.

Victim-Centric and Reformative Approach: Encourages rehabilitation alongside deterrence, helping

reduce recidivism.

Clearer Definitions and Codifications: Facilitates stronger prosecution, better evidence handling,

and more effective convictions.

Inclusivity and Contemporary Relevance: Addresses previously marginalized groups and emerging

crimes, ensuring justice reflects current societal norms.

Bharatiya Nagarik Suraksha Sanhita (BNSS), 2023

Purpose: BNSS 2023 is a comprehensive law aimed at strengthening citizen safety and public
security in India. It consolidates and updates provisions related to preventive measures, law enforcement

powers, and protection of individuals against threats to life and property.
Key Features:
o Empowers authorities to take timely action to prevent crimes or public disorder.

o Introduces frameworks for community-based safety measures and local security

governance.
o Streamlines coordination between central, state, and local law enforcement agencies.

o Incorporates provisions for modern threats, including cyber risks, organized crime, and

terrorism-related activities.

Implications: Expected to enhance proactive policing, improve public trust, and reduce crime incidence

by enabling faster preventive and protective interventions.

Bharatiya Sakshya Adhiniyam (BSA), 2023

Purpose: BSA 2023 modernizes and codifies evidence laws in India, replacing outdated rules under
the Indian Evidence Act. It is designed to support a scientific, digitized, and technology-friendly

criminal justice process.
Key Features:
o Recognizes digital, electronic, and electronic record evidence as admissible and reliable.

o Clarifies the burden of proof, standards for admissibility, and procedures for presenting

evidence in courts.
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o Strengthens forensic and expert evidence frameworks for more accurate judicial outcomes.

o Aligns evidentiary provisions with reforms under Bharatiya Nyaya Sanhita 2023 and modern

investigative techniques.

¢ Implications: Facilitates faster trials, ensures stronger prosecution with scientific evidence, and

reduces case pendency, contributing to higher conviction rates.
Expansion of cybercrime and digital forensic infrastructure

India’s digital landscape has seen a rapid rise in cybercrime, driven by an increasingly online population and
evolving criminal methods. In 2022, the country recorded a substantial surge in cybercrime incidents, including
financial frauds, identity theft, ransomware attacks, and dissemination of child sexual abuse material (CSAM).
This trend has created an urgent need for robust cyber forensic infrastructure and specialized human

resources to support law enforcement and the judicial system.
Key Modernization and Infrastructure Initiatives

e Budgetary Support and Strategic Investments:

X3

%

The government increased cybersecurity budget allocation by over 8% in 2025, signaling a strong

commitment to digital security and forensic capabilities.

7

%

Key investment areas and allocations:

Budget 2024 Budget 2025
Investment Area Change

(INR crore) (INR crore)

Cybersecurity Capital Projects 759 782 1 3.0%

Indian Computer Emergency Response Team

238 255 17.1%
(CERT-In)
Cybersecurity Initiatives Focused on Women and
52.85 44.39 1 16.0%
Children
National Mission on Interdisciplinary Cyber-
564.46 900 1 61.4%

Physical Systems (NM-ICPS)

e These investments strengthen cybercrime prevention, digital forensic capabilities, and research in

emerging technologies, including cyber-physical systems.
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National Cybercrime Infrastructure:

Indian Cyber Crime Coordination Centre (I4C) coordinates national cybercrime prevention, response,

and capacity-building.

National Cyber Forensic Laboratory (NCFL), with divisions in Delhi (investigation support) and

Hyderabad (advanced evidence analysis), has reduced forensic turnaround times by nearly 50%.

Modernized Central Forensic Science Laboratories (CFSLs) now provide mobile forensics,

cryptocurrency tracking, and cloud data analysis, interconnected via a national e-Forensics IT platform.
State-Level Empowerment:

Programs like Cyber Crime Prevention against Women and Children (CCPWC) and the Nirbhaya Fund

support state-level cyber forensic labs, mobile forensic vans, and training initiatives.

Over 550 mobile forensic units operate across districts, improving timely evidence collection in rural and

remote areas.
Human Capital Development:

The National Forensic Sciences University (NFSU) provides specialized courses in digital forensics, cyber

investigations, and emerging threats, creating a skilled workforce.

More than 24,600 officials have been trained under national schemes, ensuring continuity and

standardization in forensic practice.
Standardization and Legal Admissibility:
DFSS SOPs aligned with ISO/IEC 17025 ensure evidence integrity.

Section 65B of the Indian Evidence Act and CERT-In rules under Section 70B of the IT Act strengthen

digital evidence handling and data retention.

The Sahyog portal streamlines coordination between law enforcement, service providers, and digital

platforms.
Technology-Driven Platforms:

Tools like Samanvaya (case linkage and geospatial tracking) and the National Cyber Crime

Reporting Portal facilitate proactive, data-driven policing.

International collaboration, e.g., with US NCMEC, enhances cross-border cybercrime response.
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Modernization of police / law enforcement agency

The Government of India has approved the continuation of the Umbrella Scheme for Modernisation of
Police Forces (MPF) for the period FY 2022 to FY 2026. With a total central outlay of INR 26,275
crore, the scheme aims to modernize and strengthen the functioning of police forces across States and Union

Territories (UTs), ensuring better law enforcement, internal security, and crime investigation.

Central Outlay
(INR crore)

Component Objective / Purpose

Upgrade State police with modern technology,
State Police Modernisation 4,846
operational resources, and improved law & order

Forensic Capacit Establish high-quality, independent forensic facilities in
P Y g Y P 2,080.50

Development States/UTs for timely and scientific investigations

Strengthen security in Union Territories, insurgency-
Security-Related Expenditure 18,839
affected North Eastern States, and LVWE-affected areas

Consolidate gains from National Policy and Action Plan
LWE-Focused Schemes 8,689
against LWE

Specialised Units (India
Raise specialized battalions for operational efficiency 350
Reserve Battalions)

Support States & UTs in combating drug trafficking and
Narcotics Control Assistance . 50
misuse

Implications of MPF on Forensic & Criminal Investigations

+ Faster, Scientific Investigations: Enhanced forensic labs enable timely, evidence-based investigations

and reduce case backlogs.

e Technology Integration: Modern tools and equipment improve crime scene management, digital

forensics, and precision in evidence collection.

e Specialized Capabilities: Supports complex investigations in cybercrime, narcotics, and insurgency-

related offences.

¢ Skilled Human Capital: Trained personnel enhance handling of sophisticated crimes and ensure

proper use of evidence in courts.

¢ Improved Justice Delivery: High-quality forensic support increases admissible evidence and conviction

potential.
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Competitive Landscape

The crime scene investigation (CSl) landscape in India is evolving with increasing collaboration between
traditional law enforcement agencies and modern forensic institutions. State police forces remain the primary
first responders, responsible for securing and documenting crime scenes. However, the competitive dynamic
is shaped by the growing involvement of specialized investigative wings such as the Central Bureau of
Investigation (CBI) and state-level Criminal Investigation Departments (CIDs), which bring advanced
protocols and investigative frameworks. This shift has created a layered ecosystem where local police focus
on primary evidence handling, while specialized units ensure adherence to national and international

standards.

In the forensic investigation landscape, competition arises from the network of state and central Forensic
Science Laboratories (FSLs), which vary in their infrastructure and capacity. Central bodies like the Central
Forensic Science Laboratory (CFSL) under the Directorate of Forensic Science Services (DFSS) are
positioned as benchmarks of quality and technical expertise, while state FSLs often grapple with resource and
manpower limitations. The resulting disparity has spurred demand for efficiency and innovation, creating an
environment where better-equipped laboratories set competitive standards that others must align with to

maintain credibility.

Alongside government institutions, private forensic consultancies and accredited laboratories are steadily
gaining traction in India. These entities compete by offering faster turnaround times, specialized expertise in
niche areas such as digital forensics or DNA profiling, and customized services for both legal and corporate
investigations. Their presence challenges traditional state-led systems by providing alternative, often more
agile, solutions to evidence analysis. However, they also face scrutiny regarding admissibility of evidence in
court and compliance with regulatory frameworks, which places them in a competitive balancing act against

public institutions.

The technology landscape further adds to the competitive equation. Adoption of advanced techniques such
as 3D crime scene reconstruction, Al-driven facial recognition, and biometric verification is reshaping how
evidence is processed and interpreted. Multinational technology providers, domestic startups, and public
research institutions are competing to supply tools and platforms that enhance investigative capabilities. This
competition is driving innovation, reducing dependency on manual processes, and fostering a more

technologically integrated crime and forensic investigation ecosystem in India.

49




dun & bradstreet

Brief insight on the role of private players in Indian criminal investigation landscape:

Private investigative
and surveillance
agencies

Forensic consulting,
accreditation and
training providers

Digital forensics and
cyber-security firms

Technology vendors
and
software/platform
providers

Private forensic
laboratories and
analytical services

» Private forensic laboratories and analytical services

Private forensic labs offer end-to-end evidence testing DNA, toxicology, ballistic, handwriting and trace
analysis often with faster turnaround than public labs. They position themselves as independent service
providers to individuals, law firms, corporates and sometimes police, delivering accredited reports and expert
opinions. By filling capacity gaps, they reduce case backlogs and provide geographic alternatives where public
labs are distant. However, their findings sometimes face scrutiny over procedural parity with government
labs, so adherence to recognised standards is a continuing focus. Overall, these labs complement public

capabilities and increase options for time-sensitive or private commissions.
> Digital forensics and cyber-security firms

Specialised firms handle mobile, cloud and network forensics, data recovery, malware analysis and incident
response for corporate, legal and investigative clients. They bring advanced tools and domain expertise for
extracting, preserving and analysing electronic evidence that public labs may lack the capacity to process
rapidly. Many also provide proactive services such as threat hunting, breach investigation and secure evidence
packaging for litigation. Their rapid service model and commercial focus accelerate investigations but also
raise questions around chain-of-custody practices that must be managed carefully. In short, they are critical

enablers in the age of digital crime.
» Private investigative and surveillance agencies

Detective agencies and private investigators provide human-intelligence capabilities: covert surveillance,
background checks, asset tracing, witness location and undercover operations. They often combine fieldcraft
with technology (GPS tracking, social media OSINT) to gather pre-investigative leads or corroborative

evidence for civil and criminal matters. These agencies bridge the gap when formal law enforcement resources
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are constrained or when clients need discreet, non-police avenues of inquiry. Regulatory and ethical
boundaries are important legal admissibility and respect for privacy laws shape how their outputs can be used

in formal proceedings.
» Forensic consulting, accreditation and training providers

Private consultancies provide capacity building through specialised training, quality-management setup, and
consultancy for laboratory accreditation and protocol design. They help state labs, police training academies
and private labs adopt best practices, set up quality systems, and run mock exercises that elevate investigative
standards. By professionalising processes and creating local trainer pools, they contribute to sustainable
human-resource development in forensic science. Their role is pivotal in translating modern techniques into

operational workflows across jurisdictions.
» Technology vendors and software/platform providers

Commercial vendors supply crime-scene tools, forensic hardware, laboratory instruments, LIMS (Laboratory
Information Management Systems), and investigation platforms including Al-enabled analytics. These solutions
automate workflows, improve evidence traceability, and enable complex analytics (e.g., facial recognition,
pattern matching) that would otherwise be resource-intensive. Startups and established vendors compete to
tailor products for Indian operational realities, accelerating technology adoption in both public and private
labs. Procurement choices and interoperability with public systems determine how quickly these benefits

translate into on-ground impact.
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Company Profile: Kwick Forensic Solutions Limited
Company Overview:

Kwick Forensic Solutions Limited, established in 2005, formerly known as Kwick Soft Solutions Private
Limited, is a pioneering organization dedicated to advancing forensic sciences and evidence management in
India. Founded with the mission of integrating scientific methods into the justice delivery system, the company
plays a vital role in bridging the gap between crime scene investigations and courtroom proceedings. Through
its innovative solutions, Kwick Forensic streamlines the collection, preservation, and presentation of forensic
evidence, ensuring the swift admission of evidence and faster initiation of trials. The company’s vision is to
contribute to a fairer judicial process by facilitating the conviction of criminals while protecting the innocent,
thereby reinforcing trust in the justice system. With its dedicated sales and marketing team and offices in

major states, Kwick Forensic caters to nearly all of India’s 36 states.

With over two decades of expertise, Kwick Forensic has built a strong nationwide presence, modernizing
key forensic disciplines such as Fingerprint Science, Cyber and Digital Forensics, and providing specialized
training programs. The company is registered with MSME and NSIC, holds ISO certification, and operates a
DSIR-approved R&D facility under the Ministry of Science & Technology, reflecting its commitment to
innovation and adherence to global standards. Trusted by the Ministry of Home Affairs and other nodal
agencies, Kwick Forensic is widely recognized for delivering quality solutions at the right value while fostering

awareness through free workshops conducted for police departments across the country.

Product and Services:

Category Product/Offering

Description

Fingerprint Solutions Hand held devices, Powders, Comprehensive range of products for
Brushes, Magnifiers, lifting accurate and efficient  fingerprint
tapes, Backing cards, Finger @ collection, analysis, and preservation,
print  kits, Figure print meeting forensic science standards.
capturing device, Pads,

Rollers, Inks.

Footprint Solutions Footprint Taking Kits Specialized kits for capturing clear and
accurate footprint impressions at crime
scenes, essential for preserving evidence

for investigations and legal proceedings.
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Forensics Evidence

Collection Kits

DNA Forensic
Solutions
Crime Scene

Simulation Software

Cyber Forensics

Crime Scene

Investigation Vehicles

Explosives Kits, Narcotics
Kits, Narcotics Devices Kits,
Blood & Body Fluids Kits,
Gunshot Residue Kits, Other

Evidence Kits

DNA Lab
DNA Mobile

DNA  Kits,
Equipment,

Forensic Vans

CrimeSim

Mobile Data Retrievers,
Computer Data Retrievers,
Social Media Analysis Tools,

Virtual Forensic Computing

Solutions
Micro Mini Mobile CS.I.
Units, Mini Mobile CS.I.
Vehicles

dun & bradstreet

Kits designed for systematic collection,
preservation, and documentation of

various physical evidence, ensuring
integrity and chain of custody for forensic

investigations.

Products designed for collection, analysis,
and preservation of DNA evidence,
accurate

ensuring  reliability  for

identification in criminal investigations.

Advanced simulation software for
reconstructing crime scenes, analysing
criminal activities, modelling scenarios,
testing

hypotheses, and visualizing

evidence.

Tools and services for investigating and

analysing digital crimes, assisting law

enforcement in cybercrime detection and

analysis.

Specialized mobile forensic vehicles

equipped with state-of-the-art tools for
on-site crime

efficient scene

investigations.

Kwick Forensic’s signature ‘“Made in India” products include the Kwick CrimeSim Software

Simulator for crime scene reconstruction, the Satya Samadhan mobile app for tamper-proof

evidence digitization, and Mini Mobile Crime Scene Investigation Vehicles equipped for on-site

forensics. The portfolio also features specialized tools such as Evidence Drying Cabinets,

Cyanoacrylate Fuming Chambers, Optimal Comparators for document examination, portable

Scientific Kits for evidence collection, and advanced Handheld Devices that enable secure

digitization and storage of forensic records.

e
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Services: The company offers comprehensive forensic training programs designed to enhance

investigative capabilities for item supplied by Kwick Forensic. These include the use of advanced

tools such as multispectral imaging devices, mobile multi-spectral units, UV/IR cameras, 3D scanners,

fuming chambers, and specialized fingerprinting techniques. Additionally, they provide training on

digital forensics in collaboration with OEM and Distributors.

Key Projects:

>

Supply, Installation and Commissioning of DNA Database Management System with the Centre for
Development of Advanced Computing.

Equipping Mobile CSI (Crime Scene Investigation) Van in Major states like Tamil Nadu, Bihar, Mizoram,
Meghalaya, Manipur, Assam etc.

Supply of Scientific Kits across multiple states in India

Forensic Projects and Supply of Digital Kits to National Forensic Science University, Gandhinagar

Supply of Handheld Devices and DNA Equipment.

Key Customer Segments Served:

e Central & State Departments: Collaborating with governmental bodies to implement forensic

technologies and modernize investigative processes nationwide.

o Police Stations: Equipping local police stations with essential forensic tools and training to improve

crime scene investigation efficiency.

o Central & State Forensic Labs: Supplying forensic laboratories with state-of-the-art equipment

and evidence collection kits to enhance analytical capabilities.

o Central & State Fingerprint Bureaus: Providing specialized fingerprinting tools and technologies

to support accurate identification and criminal record management.

e Crime Investigation Departments: Offering comprehensive forensic solutions to assist in

complex criminal investigations and evidence handling.

e Police Training Academies and Institutions: Collaborating with National Forensic Science
University (NFSU) and global partners to deliver advanced forensic training and hands-on workshops

for developing skilled investigators and technicians.

e Universities Offering Forensic Science Courses: Collaborating with academic institutions to

provide practical training and equipment for forensic science students.

Key Strengths:
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Comprehensive Product Ecosystem: Kwick Forensic provides end-to-end forensic solutions
including fingerprint kits, DNA products, cyber forensic tools, evidence management systems, and mobile
forensic vans, enabling seamless support from crime scene to courtroom.

Nationwide Reach and Accessibility: With a sales and service network across major states in India,
the company ensures timely deployment, customer support, and training for agencies nationwide.
Innovation through R&D: Backed by a DSIR-approved R&D facility, the company continuously
develops Made in India and import-substitute products such as the CrimeSim simulator, Satya Samadhan
app, and mobile CSI vehicles, aligning with the “Make in India” vision.

Alignment with Legal and Policy Reforms: Its solutions are designed to meet requirements of the
Bhartiya Nyaya Sanhita, Bharatiya Nagarik Suraksha Sanhita, Bharatiya Sakshya Adhiniyam (2023), and the
CrPC ID Act 2022, making them critical for India’s modern investigative framework.

Global Collaborations: Partnerships with global OEMs like Sirchie, ThermoFisher, Smallpond, and
Randox integrate international technologies into its offerings, enhancing capability and credibility in high-
stakes forensic applications.

Prestigious Client Base: Trusted by by all state and central law enforcement agencies across India.
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