
Effective management of risk is made possible through metrics 
and indices that help us better understand the risks and the 
underlying drivers. What we can measure is what we can 
manage well. In this edition of Safety Matters, we introduce 
you to two initiatives, one the India Risk Survey 2018 and the 
second, the UL Safety Index. 

THE INDIA RISK SURVEY (IRS) is an annual effort by Pinkerton 
and FICCI that aims to measure and quantify the different 
risks that commercial organisations face when conducting 
operations in India. The constantly evolving nature of Risks 
compels organisations to safeguard their operations and 
develop innovative strategies to predict threats. The IRS 
2018, published recently, aims to delve deeper into all facets 

of risks to identify the most prevalent Threats under each risk 
category. 

THE UL SAFETY INDEX is designed to be an index of Public 
Safety, bringing together various factors like safety 
compliance measures, public awareness, policy frameworks, 
institutional mechanisms for safety and much more. Such an 
index, when applied at city or state level in India, can help us 
better understand the different drivers and their comparative 
leverage and point to the levers for improvement.

R A Venkitachalam
Advisor, CSE, IITGN
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Overall Risk Ranking- Yearly Trends

While assessing and analysing the trends for the prime 
risks that impact corporate India, it emerged that 
‘Information & Cyber Insecurity’ is rated as the top 
risk for another consecutive year, whereas ‘Natural 

of ever increasing incidences throughout the country. 

4th position in 2017 to the 2nd this year. Fire climbed 
to the 3rd position this year from its previous ranking of 

4 this year from its previous ranking of No. 2. ‘Political 

this year to fill the 5th position, as did ‘Strikes Closures 

Trend Analysis

3
The India Risk Survey (IRS) aims to measure and 
quantify the different risks that organisations 
face when conducting operations in India. The 
constantly evolving nature of Risks compels 
organisations to safeguard their operations and 
develop innovative strategies to predict threats.

Pinkerton utilizes a data-driven, comprehensive 
approach to Corporate Risk Management, aiming 
to use tools like Artificial Intelligence to anticipate 
risks, their probability and the potential business 
impacts they could have. 
www.pinkerton.com / www.ficci.com

Fig 1. Top three risks in each region of India
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SECTOR No. 1  Risk No. 2  Risk No. 3  Risk

Information & Cyber Insecurity

Corruption, Bribery & Corporate Frauds

Information & Cyber Insecurity Terrorism & Insurgency Corruption, Bribery & Corporate 
Frauds

Financial Services Information & Cyber Insecurity Terrorism & Insurgency

Corruption, Bribery & Corporate Fraud Information & Cyber Insecurity

Infrastructure Information & Cyber Insecurity Terrorism & Insurgency

Information & Cyber Insecurity Fire

Information & Cyber Insecurity Terrorism & Insurgency

Manufacturing Fire Information & Cyber Insecurity

Fire

Medical Services Information & Cyber Insecurity Terrorism & Insurgency

Terrorism & Insurgency Fire

Retail Fire

Security Service Providers Information & Cyber Insecurity

Telecom Information & Cyber Insecurity Fire

Information & Cyber Insecurity

Top three risks across industry sectors

Top three risks in each region of India   
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FIRE ACCIDENT ANALYSIS USING THE HADDON MATRIX
The Haddon Matrix was developed in 
1970 by Dr William Haddon Jr, a medical 
doctor and a leader in highway accident 
research and prevention. This simple yet 
powerful matrix consists of three factors  
(host, agent, and environment) and 
three time-phases (pre-event, event, and 
post-event), and has been widely used 

as a tool in developed nations to analyse 
accidents and identify risks related to an 
injury or death.

The Haddon Matrix helps us determine cost-effective strategies 
to reduce the likelihood of accidents and to minimize the 
consequences when they do occur by successfully shifting the 

focus of analysis and interventions 
to systematic consideration of 
engineering, environmental and other 
factors. Equally importantly, it steers 
us away from simply blaming humans 
and unscientific post-incident 
interventions.  The Haddon Matrix has 
been successfully used for analysing 
automotive crashes and identifying 
successful interventions for preventive 
and mitigating measures. This article 
aims at introducing the Haddon Matrix and encouraging its use 
in fire accident analysis.

Each of the 3 factors are analysed in 3 PHASES of the event 
occurrence, identified as a chronological sequence of pre-
event, event and post event. Hence, any incident can be 
analysed effectively by determining all the causal and 
contributing factors in each of the 9 cells of the matrix created 
by the 3 FACTORS and 3 PHASES.

A quick literature review on the subject shows that the Haddon Matrix has been applied to fire incidents and fatalities by many 
researchers. Figure 2 is an example of Haddon Matrix applied to residential fires.

The ‘human-related factors’ section captures many aspects 
of a fire victim, including behaviour and condition, and 
involvement in the fire start. The ‘fire agent’ section refers to 
factors that take an active role in a fire or produce a specified 
effect, for example ignition factor. The ‘environment’ section 
covers the information associated with the physical and social 
environment of a building where fires occurred.

While examining fire incidents, the Haddon Matrix is a useful 

tool that enables the investigator to systematically identify 
and record failures that occurred in each of the 9 cells. Over 
a period of time, when many fire incidents are recorded, such 
an analysis provides greater insights and understanding about 
the common problems associated with fire incidents and 
helps create cost-effective and implementable strategies to 
deal with them, thereby reducing the possibility of recurrence 
of fire incidents OR the mitigation of injuries, in case it does 
occur.

Figure 2: Haddon Matrix Applied to the Problem of Residential Fires. Source: Dr. Carol Runyan, 
University of North Carolina, Injury Prevention Research Center.
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The UL Safety IndexTM : Using a Composite Indicator to Explore the Ecosystem of 
Improving safety, particularly at scale, 
is a complex, interdisciplinary field.  
To positively affect large populations 
of people with improved safety, it’s 
necessary to consider economics, 
culture, demographics, government 
policy, behaviour, the hard sciences and 
more.  These considerations make up 
the “ecosystem of safety” that has been 
‘modeled’ in a composite indicator, the 
UL Safety Index.

The UL Safety Index is an algorithm-based data science 
initiative that is designed to provide people, particularly 
safety advocates and policy makers, with the information they 
need to improve ‘safety performance’.  The index is based on 
a conceptual model that gives weightage to socio-economic 
factors, such as governance effectiveness, education and 
economic activity; protective frameworks, including road 
safety laws, occupational safety and health regulations and 
consumer protections; and safety outcomes.  Safety outcomes 
are included because the ecosystem of safety is too complex 
to model all the relevant forces, so the inclusion of outcomes 
helps to ensure a full exploration of safety.

The outcomes are reported in broad categories of unintentional 
injury, including transportation injuries, falls, drowning and 
six other groups of injuries.  These data are collected from 
reputable organizations around the world, normalized and 
then combined using a simple algorithm.  The resulting 
score, between 0 (lowest relative level of safety) and 100 
(highest relative level of safety) provides a systematic way to 
benchmark countries with one another and to drill down into 
the factors that influence safety.  The UL Safety Index has been 
calculated for 185 countries around the world.  Norway (92) 
has the highest value of the index and Somalia (19) the lowest.   
The data of the UL Safety Index can be explored at https://
ULSafetyIndex.org. 

India’s value of the UL Safety Index is 62, placing it 83 amongst 
the 185 countries in the index.  India’s score is negatively 

impacted by its comparatively low economic output (GDP per 
capita is the specific indicator), educational outcomes and 
consumer protection systems.  Among safety outcomes, six 
of the nine indicators are below the global mean, including 
transport injuries, drowning and falls.

Faculty and students at IIT-Gandhinagar have been working 
with the concepts of the UL Safety Index, investigating the 
potential of developing an India-specific version of the index.  
This India Safety Index may look at states and cities and 
would include specific indicators that reflect challenges in the 
country and reflect its unique culture.  A recent review of the 
project progress surfaced areas for review as well as possible 
collaboration. We look forward to advancing the study of 
safety and working to implement interventions to reduce 
injuries in India.

Dave Wroth
Director, Data Science
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Modern dwellings may have greater fire risk compared to earlier
Recent times have seen a significant 
change in the interiors of a dwelling 
when compared to earlier times. Use of 
polymeric materials, plastics, pressed 
wood / particle boards and synthetic 
fibers has been on the rise for items of 
daily use such as sofas, beds, tables, 
chairs, curtains, etc. When compared to 
earlier times, such items were typically 
made of solid wood and natural fabrics 
with lesser amount of petrochemical 

based polymers and adhesives. While such changes may not 
seem significant from a user’s experience perspective, or, these 
may even indicate an enhanced standard of living for some, 
the newer materials being used in dwellings are increasing 
the risk of fires as they possess greater calorific values (energy 
released when they burn) and produce more toxic gases during 
combustion compared to natural wood and fibers.

A study was conducted at IIT Gandhinagar where several 
office and residential buildings were assessed for their fire 
loads (a metric of items that can burn in the event of a fire). 
The study involved survey of over 5000 sq.m. of areas of 
office and residence type and a detailed characterization of 
the fire loads. Based on a similar study performed in India in 
the 1990s, the current study found that the average fire loads 
have increased by about 3 times in the last two decades. This 
fire load was found to be contributed by 54-69% cellulosic 
materials (wood, paper, etc.), 18-22% plastics, 7-8% textiles 
and 4-6% leather. A similar proportion cellulosic and plastic 
materials has been reported by studies in other countries as 
well. It is worth noting that in a study conducted in the 1970s, 
the proportion of cellulosic materials was reported to be 98%. 
This indicates that the drop of about 20% in the proportion 
of cellulosic materials is compensated by the appearance 
of plastic materials. Of course, most plastic materials burn 
more readily and produce more toxic fumes when compared 
to cellulosic materials.

Gaurav Srivastava
Assistant Professor,

IIT Gandhinagar

Another aspect pertinent to fire safety of built environment 
is the so-called fire rating of the constituents. Fire rating is 
typically the time up to which a certain component can fulfill its 
functions under a standard fire, typically, ISO 834. For instance, if 
a partition wall of a building is able to resist passage of heat and 
smoke from one side to another for 40 minutes under a standard 
fire, the fire rating of the wall will be 40 minutes. The study found 
that due to the enhanced fire loads, the chances that a building 
will experience a more severe fire compared to a standard fire 
within 30 minutes of ignition were as high as 90%. This implies 
that 90% of the times, a 30 minute rated component is likely to 
fail within 30 minutes due to the enhanced fire severity. This is 
primarily a contribution of the plastic materials, which burn early 
and produce a lot of heat during the initial phase of a fire. It is 
needless to mention that the initial few minutes of any fire are the 
most crucial from life safety perspective.

Overall, the study showed that modern dwellings are housing 
much more fire loads than earlier buildings and hence, may be at a 
greater fire risk. This calls for a nationwide effort to perform more 
such surveys to get a clearer picture of the fire loads elsewhere 
and subsequently, have a re-look at codes and standards to 
address these new developments accordingly.


