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This report describes the processes, output, and participant evaluations of a scenario-building project completed for

the Horizon Scanning function of the Health and Safety Executive. The scenario process incorporated critical issues of
change derived from 28 interviews of HSE policy-makers and outside experts. Participants in a two-day scenario-building
workshop chose drivers of change from among these issues, and created a framework defining four different possible
futures for health and safety in the UK in 2017. The scenario process also incorporated the emerging changes identified
by horizon scanning as ‘hot topics’ for health and safety. Results from the workshop were written up in two formats:

[ ] ‘research scenarios’ that include supporting evidence such as reference to other government agency foresight
research and scenarios; and

[ ] ‘workshop scenarios’ that present the key ideas in a vivid but compressed format to generate group dialogue.
As a test of their efficacy in generating policy discussion and ideas, the scenarios were deployed twice:

[ ] at the HSE Horizon Scanning Conference in November 2006 to spark wide-ranging discussion of possible
challenges facing the HSE; and

[ | in a subsequent wind-tunnelling workshop to demonstrate how scenarios can be used to consider specific policies
in the face of potential change.

This report and the work it describes were funded by the Health and Safety Executive (HSE). Its contents, including any
opinions and/or conclusions expressed, are those of the author alone and do not necessarily reflect HSE policy.
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EXECUTIVE SUMMARY

Horizon scanning uncovers emerging issues of change. Change renders some habits and
hardware obsolete while creating opportunities for new patterns of life and innovations. This
dynamic can be productive, but it also destabilises and magnifies uncertainty. Horizon scanning
offers a useful radar for identifying areas of approaching uncertainty, but making sense of
change requires a different tool. For strategic thinking, that tool is scenario building. This
report presents the results of the Health and Safety Executive’s (HSE) pilot project in assessing
horizon scanning data via a participative scenario process.

The HSE wished to create plausible scenarios that depicted a range of possibilities for
workplace health and safety in Great Britain in 2017 — a ten-year time horizon. These scenarios
are not predictions, or even forecasts; they are stories and descriptions that explore possible
future outcomes and thus inform strategic conversations. Two primary sources of data fed into
the scenario building process: the ‘hot topics’ gathered by the HSE’s Horizon Scanning team,
and critical issues of change identified in a series of twenty-eight interviews. The project team
also cited evidence drawn from related scanning work by the Office of Science and Innovation’s
Horizon Scanning Centre (now in the Department for Innovation, Universities and Skills), and
issues identified within relevant scenarios from other government agencies and related
organisations.

The issue interviews were conducted with HSE staff, other relevant UK government agencies,
and outside experts from academia and related private and non-profit organisations. During the
interviews, the respondents were asked to think broadly about critical issues of emerging
change. Interview questions asked people to consider not only optimistic and pessimistic
outcomes for health and safety in the workplace over the next ten years, but also what needed to
change to create positive outcomes, and what critical information and critical activities would
be required. The in-depth responses resulted in an issues ‘workbook’ containing hundreds of
issues.

From among the interview results the HSE project team chose twenty-six critical issues of
change to inform the scenario building in this pilot project. The issues chosen fell into seven
broad categories: 1) culture and society, e.g. dependency, social exclusion, the changing nature
of the family, the blurring of home and work; 2) demographics, e.g. ageing, diversity, increases
in the partially able workforce; 3) technology/science, e.g. the change in disruptive technologies
— as illustrated by many of the horizon scanning team’s ‘hot topics’; 4) environment, especially
climate-change- related shifts in legislation, regulation, and energy provision; 5) economics, e.g.
the ‘hour-glass’ economy, changing work structures, decentralisation, and outsourcing; 6)
politics, e.g. joined-up government, attitudes to risk and blame, and the changing nature of
democracy; and 7) globalisation, e.g. offshoring, capital and competition, migration, and
conflict.

These twenty-six issues provided the starting point for building the scenarios. After review and
discussion, the twenty-six were prioritised by importance and uncertainty. Several issues were
clustered, and two critical uncertainties emerged as primary drivers describing possible futures
for health and safety: 1) are public attitudes towards risk those of personal responsibility, or of
the ‘blame culture’? and 2) will the UK increase its competitiveness in the global economy?

These two uncertainties were used to construct a scenario cross, around which four scenarios
were built.
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The scenarios were presented at HSE’s first Horizon Scanning conference in London in
November 2006, where they were used in a scenario incasting exercise.

In December 2006 the scenarios were used in an internal HSE workshop in a wind-tunnelling
exercise, the aim of which was to demonstrate potential uses of scenarios.

viii



1. HSE FUTURES PROJECT DESIGN

1.1 INTRODUCTION
1.1.1 Project Background

Britain’s Health and Safety Commission (HSC) and the Health and Safety Executive (HSE) are
tasked with protecting people's health and safety by ensuring that risks in the changing
workplace are properly controlled. In order to assess risks emerging from change and
innovation, the Health and Safety Executive established a Horizon Scanning system, overseen
by the Horizon Scanning Intelligence Group (HSIG). The Horizon Scanning team, located in
the Health and Safety Laboratory (HSL), draws on the expertise of specialists within the HSE
staff, particularly in the Corporate Topic Groups. The ‘informed customer’ for this scanning
activity at the time of this project was the HSE Strategy Division.

Having initiated a robust, interdisciplinary scanning process, the next step in strategic foresight
is linking scan data — emerging issues of change — with their potential policy implications.
Scenario thinking allows people to explore possible future environments via stories that vividly
express the potential impacts of emerging change. These stories create a shared language within
the organisational culture that facilitates common understanding of strategic possibilities,
opportunities, and threats. Thus the HSIG called for a scenario building project as the logical
next step following scanning in building HSE foresight capacity.

The project as designed included three required processes and outputs:
1. Scenarios for 2017, clearly generated from horizon scanning data, and relevant to
strategic planning within the Health and Safety Executive. This process includes:
a. Review of scanning data;
b. Interviews to map stakeholder assumptions and perspectives on change;
c. Scenario building, consisting of a participatory workshop and scenario write-up
and illustration;
d. Horizon Scanning Conference participation;
e. Wind-tunnelling HSE policy issues using scenarios; and
f.  Ongoing engagement with the horizon scanning data and scenarios.
2. Involvement of a wide variety of HSE staff and, where possible, HSE stakeholders in
the scenario building and foresight activities.
3. Process knowledge management and coaching to increase HSE Horizon Scanning staff
scenario building and foresight capacity.

The following pages describe the processes, the outputs, and the participant evaluations of this
scenario building effort.

1.2 Scenario Building, Horizon Scanning, and Foresight

Scenario building — also called scenario planning or scenario thinking — is a technique widely
used in both corporate and policy settings to enhance management of uncertainty. People have
attempted to manage the uncertainty in their lives since the dawn of time; the | Ching and the
Oracle at Delphi are both technologies designed to reduce uncertainty, no matter our opinion of
their effectiveness. Bacon and Newton opened the door to more robust predictive tools in
applying mathematics to closed, linear systems. Physics’ ability to predict outcomes in known
physical systems seemed to promise an end to uncertainty — until Heisenberg pointed out that
whatever we observe we change, often in unpredictable ways.



The situation is even more difficult when we are attempting to predict living behaviour; ballistic
trajectories and orbits are simple systems compared to the complications of life. The rise of
systems science in the twentieth century gave us the paradigms of chaos and complexity. The
first assures us that not all chaotic behaviour is random; close inspection of even turbulent
systems reveals patterns of outcomes. Furthermore, living systems have the gift of adapting to
turbulence. Out of our complex ability to adapt to changing circumstance, we create innovative
ways of producing, consuming, organising, communicating and living with each other.

With these shifts in prevailing scientific paradigm from reductionism to systems thinking and
from predicting single outcomes to mapping outcome patterns, the business of managing
uncertainty changed as well. Foresight and futures research are no longer about predicting, but
rather about forecasting, extrapolating, exploring, and managing uncertainty through dialogue
and action. Peter Drucker famously said that the best way to predict the future is to create it.
Scenario thinking assists that strategy by sparking discussion and dialogue about potential
futures, exploring bands of possibility that may then be monitored for emerging probability —
and evaluated for preferability. Corporations such as Royal Dutch Shell, Pfizer Pharmaceuticals,
Swiss Re, and Unilever have all used scenario planning, as have government agencies including
the Department of Trade and Industry, the National Health Service, the Corporation of London,
the Scottish Executive, and the European Union.

Consider scenario thinking to be a robust form of contingency planning. All of us engage
implicitly in scenario thinking every day. Take home insurance as an example — it is a strategy
to manage the uncertainties of potential house damage. Fire, flood, theft, and vandalism are all
possible futures for our homes. We hope they are not very probable futures. But explicitly
acknowledging their possibility expands our strategic options. We can buy insurance to repair
possible damage. We can respond even more proactively; we can install fire alarms. Thinking
even further ahead, we can avoid buying a home in a flood plain. We can install security
systems or join a neighbourhood watch scheme. But we must first have imagined the future
possibilities before we can imagine the strategies to forestall them.

Scenarios are not limited to threat assessment. They also help us spot opportunities. Emerging
technologies in green energy supply, sustainable construction, ubiquitous computing, and home
communications and media systems offer today’s homeowner dazzling visions of future ‘eco-
friendly smart homes’. But we must first be aware of those oncoming changes in order to build
them into a scenario of home renovation — a scenario that increases the future resale value of our
home considerably.

This illustrates integrated foresight. Horizon scanning enhances our awareness of emerging
change. From the changes scanning identifies, we create stories of alternative possible futures,
or scenarios. The scenarios in turn help us spot emerging opportunities as well as threats. We
then lever those opportunities into strategies to create the futures we prefer.

1.2 PROCESS DESIGN
1.2.1 Design Overview

The research project began with a design meeting on 15 May 2006. The project immediately
faced a challenge of compression. The ideal scenario process begins with issue interviews,
followed by a series of issues workshops that let participants whittle the issues identified in the
interviews down to the most critical potential drivers of change. This short-list of change
drivers then feeds into a two-day workshop. During the workshop participants refine the
drivers, choosing two to create a four-cell matrix defining boundary spaces of strategic



uncertainty. Further research and additional workshops to add detail to the scenarios often
follow the initial scenario definition workshop.

The project schedule required presenting the draft scenarios to the HSIG in October in order to
plan their debut at the HSE Horizon Scanning Conference in November. The realistic
limitations on assembling workshop participants in August confined the issues interviews to
June, with time for only a single scenario-building workshop in late July, leaving August and
September to write the scenario narratives. Thus the July workshop needed to serve two
purposes: enable participants to engage with the critical issues for the first time, and also to
build the basic framework for the scenarios. Compressing the process risked lack of clarity in
the drivers, but the team considered the trade-off worthwhile to hit the October deadline.

Ongoing HSE Scanning

January 2005 - present

Hot topics,
Emerging change \ . ‘ Confirming scan data
{

Key Issues from Interviews
June 2006

Scenario Workshops
November - December 2006

v

Participant Expertise
July 2006

v

Scenario Building
20-21 July 2006

Input from Related Scenarios
August 2006 - present

Sce afts
August - er 2006

Participant Expertise

November - December

Figure 1 HSE Futures project timeline and data

As depicted in Figure 1, the project was designed to maximize the flow of evidence into the
scenarios from multiple sources. HSE’s horizon scanning data as of May 2006 kick-started the
process; the interview issues defined the scenarios; and workshop participants added their
expertise and insights. The scenario drafts drew on both ongoing scanning and related
scenarios by other organisations as additional evidence. The paragraphs below introduce the
four principle phases of the project. The chapters that follow explain each in detail.

1.2.2 Issue Interviews

The project design called for approximately twenty ‘issue interviews’ with HSE policy-makers,
topical experts, and leaders in related agencies and organisations. The interviews were designed
to elicit respondents’ insights regarding emerging change, critical issues, positive and negative
outcomes, and actions to create positive change. The team opted to use the ‘Seven Questions’
interview protocol (see Section 2.1.2), with which SAMI Consulting has extensive experience.
Each interview was conducted with both an interviewer and a scribe, to ensure complete
transcripts. To achieve the goal of building HSE staff capacity in foresight, HSE staff initially



took scribe roles while learning the interview technique, and then took the interview roles in
later sessions.

1.2.3 Scenario Building

The team designed a two-day scenario-building workshop for twenty-five participants
(including the HSE horizon scanning staff). HSE had requested use of the ‘drivers matrix’
scenario approach popularised by Peter Schwartz in The Art of the Long View, clarified by Kees
van der Heijden in Scenarios: The Art of Strategic Conversation and The Sixth Sense, and
documented by case studies in Gill Ringland’s series of books on scenario use. This process
creates scenarios from drivers of change whose outcomes are both highly important and highly
uncertain. The issues interviews provided the pool of potential drivers for scenario participants
to evaluate. The horizon scanning team’s “‘hot topics’ provided further data to flesh out the
scenario framework defined by the drivers matrix. Participants then brainstormed specific
details — timelines, future events, winners/losers — and closed the workshop by briefly
discussing possible implications for health and safety generally, and the HSE.

Scenarios are based on documented evidence of emerging change. As they are usually
expressed as stories about the future, the links to that evidence are not always clear. The project
design addressed this by specifying the creation of two sets of scenario narratives: 1) extended
scenario descriptions that included citations and references to emerging change — the ‘research
scenarios’; and 2) shorter, more vivid descriptions suitable for quick review during participative
work — the “workshop scenarios.” The ‘research scenarios’ were drafted based on the scenario
brainstorming output, augmented by foresight data. They were then reviewed by the scenario
building participants. The more vivid ‘workshop scenarios’ were then extracted from the
research scenarios. The entire project team contributed to expressing the shorter “workshop
scenarios’ to ensure they would provoke discussion relevant to health and safety in the
workplace.

1.2.4 Scenario Incasting: Holistic Approach

HSE’s Horizon Scanning Conference, held on 30 November 2006, provided a venue to debut
the scenarios with a wide range of stakeholders. The project team seized this opportunity to test
the workshop scenarios with a participative exercise. The Horizon Scanning Conference was
broadly targeted to health and safety, workplace, worker, business, government, and academic
participants. To capture a broad range of issues and questions, the team used an ‘incasting’
exercise. Incasting asks participants to consider the scenario as a whole, and then imagine what
particular issues might arise in that future context for their topic — in this case, health and safety
in the workplace. The technique provoked lively discussions and enabled an initial mapping of
both emerging concerns and opportunities.

1.2.5 Wind Tunnelling: Analytic Approach

The final project activity was a smaller, in-house workshop for 20 HSE staff. This focussed on
‘wind tunnelling’, using scenarios to check the robustness of policy ideas across a variety of
future environments. As a pilot exercise, the team chose eight policy options to analyse using
the scenarios, as well as several issues that emerged from the plenary discussion at the HS
Conference. Cross-scenario comparison of policy feasibility produced evaluations of
‘accepted’, ‘denied’, ‘contingent’, ‘mixed’, and ‘unclassifiable.” Participants then focused on
the ‘accepted’ decisions to brainstorm a ten-year goal for that policy, and relevant preparatory
activities.



2. ISSUE INTERVIEWS

2.1 PROCESS
2.1.1 Choosing Respondents

Issue interviews have two key purposes: 1) gathering insights from within HSE on critical
changes it faces; and 2) gathering alternative perspectives and insights from a wider view.
Among scenario planners, respondents chosen to contribute a wider view are colloquially
referred to as ‘remarkable people’ (RPs). They are remarkable primarily in working outside
HSE’s organisational culture and its filters; they see the world differently and ask different
questions from HSE staff. While remarkable people also operate within institutional cultures
that come with their own cultural filters, they are different filters. When possible, RPs are also
chosen for their expertise in fast-moving areas of change relevant to the scenario focus, and for
their ability to think ‘out of the box.” Combining this external perspective with HSE’s internal
perspective creates a greater depth of perceptual field — a parallax view of change.

To tap that wider view, the project team identified experts, leaders, and planners from academia
and research as well as from relevant government, private, and non-profit organisations. The
resulting pool of respondents offered gender, cultural, and professional diversity. In addition to
HSE itself, organisations represented included trade unions, government science advisors,
futures consultancies, academic research centres, and non-profits focussed on health, workplace
safety, and rehabilitation.

2.1.2 Interview Protocol

The team agreed that resources (both time and funding) allowed for twenty interviews involving
SAMI staff supported by HSL personnel, and supplementary interviews (subject to time limits)
performed by HSL personnel only. All interviews used the ‘Seven Questions’ technique and
followed the protocol described below. The key elements were:

* Allinterviews were unattributable.

* Names of respondents were kept only on a master set of scripts, controlled by Infinite
Futures/SAMI and the horizon scanning team.

* The respondents controlled the interview and told us what they thought was important
in the agreed context.

* Interviewers avoided °‘leading the witness’. While they did ask supplementary
questions to draw out further evidence, every effort was made not to ‘shape the
evidence’ for the respondents.

* After initial pleasantries and agreeing that the interview would take approximately 14
hours, interviews began with agreement on the topic and on the horizon of enquiry.

*  “May we agree that our topic is ‘the shape of society and government and its impact on
health and safety’?” “May we agree to think towards 2017 and even beyond?”

* Before starting on the ‘Seven Questions,’ interviewers broke the ice by asking, “What
do you see as the main issues affecting the shape of society and government, and its
impact on health and safety, by 2017?”

* Respondents brought out 3 to 4 issues that were then developed in dialogue to provide a
basis for the ‘Seven Questions’. This start gave respondents a chance to order their
thoughts before the interview probed more deeply.

* The interview process then continued with the “Seven Questions’:



1. Clairvoyant: If you could spend some time with someone who knew the outcome,
a clairvoyant or an oracle, if one existed, what would you want to know? l.e., what are
the critical issues?

2. An optimistic outcome: Optimistic but realistic. What would be a good outcome
and what would be the signs?

3. A pessimistic outcome: How could the environment change to make things more
difficult? What could go wrong?

4. The internal situation: What needs to change if your optimistic outcome is to be
realised?

5. Looking back: Looking back 10 years, what successes can we build on and what
failures can we learn from?

6. Looking forward: What decisions need to be made in the near term to achieve the
desired long-term outcome?

7. The Epitaph: If you had a mandate, without constraints, what more would you
need to do?

* After the ‘Epitaph’, interviewers asked respondents if they wished to add any further
thoughts. At this point, the scribes were also asked if they wished to raise any questions
arising from the interview material.

* The interviews concluded with thanks to the respondent and an invitation to comment
on the process. If there were any reference to specific documents in the interviews, the
interviewer requested copies, or details of where to find copies.

Each interviewer was assisted by a scribe (note-taker). This assistance enabled the interviewer
to maintain eye contact with respondents and to follow their path of thinking closely.
Interviewers could also more easily interject supplementary questions to develop ideas and
expand the evidence, without breaking the ‘stream of consciousness’ of the respondents. Any
significant points emerging from the interviews were highlighted in passing, as were any areas
where further evidence or corroboration was needed.

2. OUTPUT
2.1 Creating the ‘Natural Agenda’

As the process unfolded, the total pool of respondents grew to twenty-eight. The resulting
interviews generated over 250 pages of transcripts. When interviewers and scribes finished
writing up their notes, they exchanged them to reconcile any inconsistencies, and agreed upon a
final script. This was expressed in short paragraphs, each containing material on one issue, and
allowed gaps for coding the script for entry into the interview issues database. The coding was
done using a ‘trial agenda’- themes that emerged from the earliest interviews. This was refined
with subsequent interviews into a ‘natural agenda’ that articulated the pattern of major themes
encompassed by the interviews. When scripts were agreed, they were forwarded to Adrian
Davies, the Interview Coordinator for analysis and coding.

The primary level and first sub-level of the “natural agenda’ are listed below. ‘External World’
and ‘Internal World’ refer to the external context of the organisation — HSE — and its internal
condition.



°[] External World
o Economics
o0 Government and politics
o Infrastructure
o0 Culture and society
o0 Geography
*[] Market Interface
0 Markets
o0 Competitors/partners
0 Market segments
0 Marketing
*[] Internal World
o Structure
Culture
Competences
Resources.

O OO

The complete ‘natural agenda’ offers much greater granularity, coding responses into a variety
of secondary sub-levels in addition to the categories listed here.

Coded scripts were then passed to Ann Hargreaves of SAMI who loaded them into a database,
distributing each coded section into the ‘natural agenda’. This clustering put the evidence into a
more organised, and hence more usable, format. It also ensured that the ‘workbook’ into which
interviews were consolidated contained no connection to specific respondents. The ‘workbook’
is the basic record of the evidence gathered during the interviews. Interview responses are
grouped under the headings of the ‘natural agenda’, which serves as an index for easy access.
The “workbook’ is of great value in preparing for, and running workshops, as well as a valuable
source of reference for training and other work. Key quotable issues in the ‘workbook’ material
are also useful in illustrating issues of change for reports or other documents. These extracted
quotes can also help in the naming of the consequent scenarios. A list of interviewees is given at
Appendix 1.

2.2 ldentifying Critical Issues

The issues workbook is a rich starting point for policy discussions. So rich that the research
team began its analysis by acknowledging that a single scenario building project was
insufficient to address all the issues the workbook contained. The team reviewed the interview
output, highlighting the obvious gaps, major trends, and possible paradigm shifts. Of the
critical issues and questions, the team chose twenty-six for participants to consider in the
scenario building workshop.

Gaps

Some issues that the research team expected would surface did not. For example, if China
continues economic growth at 10% per year, it will be three times bigger than it is now in ten
years, with huge impacts on global economy and global workforce and implications for the UK
workplace; no one mentioned this. As the respondent pool did not include educators, issues of
the future of education, schools, and e-learning and e-training did not arise. Nor was an
emerging shift to a more female-centric world mentioned.

Gaps also occurred in discussing health and safety. None of the respondents spoke of private or
voluntary sector involvement in health and safety. Yet this could increase steadily over the next



ten years with the increase in private sector activity generally. Very little was mentioned vis-a-
vis dependency — people staying at home and living off the state — yet if disability is not
addressed, the percentage of dependency in the population could grow.

With regard to HSE specifically, the interviews contained little detail about customers or duty
holders. Some respondents did mention that HSE was going through a cultural change and re-
framing some stakeholders as clients and customers, but those comments were very general.
Finally, it was interesting how few international comparisons were made. To what extent do we
link and liaise with other countries in regarding health and safety competencies, procedures, and
regulations? Is there a worldwide basis for health and safety standards? Is health and safety a
source of competitiveness? What opportunities exist for HSE to go out and spread the health
and safety message internationally? How much data do we have as to whether an effective
health and safety structure actually translates to higher economic competitiveness? These gaps
in the issue coverage point are all potential weak signals of emerging change. They point to
areas where further horizon scanning research may prove useful.

Trends

The interviews also uncovered what respondents felt were strong trends, or certainties. One
obvious trend is the growth of older workers in the workforce. Patterns of work are changing as
well. More and more people work on short contracts or are self-employed, and could be
inadequately protected with regard to health and safety at work. The increase in disability is
increasing emphasis on rehabilitation, but could also result in a shift from rehabilitation to
accommodation of workers who are chronically disabled. Another trend is the growing
emphasis on health rather than accident prevention. This will change HSE’s role in workplace
health, e.g., rather than focusing on stress, focusing on well-being. Each of these trends could
contribute detail in the scenario building process, emerging in every scenario, but unfolding
differently in each.

Potential Paradigm Shifts

Currently our mental model of a typical workforce assumes healthy workers. In the future, that
model may no longer apply. Ageing, stress, and health epidemics such as obesity suggest that
much of the workforce will suffer health difficulties at least some of the time. Another current
operating assumption is that the workforce is literate and numerate. As communications and
media become increasingly pervasive, immersive, and intelligent, literate and numerate workers
may represent a decreasing percentage of the future workforce. Finally, the risk exists that price
pressures in the economic system may actually drive standards down, and more and more
companies will see health and safety as a burden in an ever-more competitive global market.

Critical Issues and Questions

The project team (Infinite Futures/SAMI/HSL staff) reviewed the workbook and highlighted the
following major issues as a starting point for this first HSE scenarios exercise. The quotes
included are excerpts from the interviews; the ideas expressed may be provocative or
controversial, but they were articulated to start discussions: they are not HSE policy. The
numbers merely identify each issue, they do not indicate priority.



Culture/society:

1.

Happiness/well-being: more health, less accident prevention: “...in 10 years time, |
will be surprised if the overwhelming majority of medium to large employers don't have
much more coherent strategies ... providing real support and encouragement for staff to
engage in leisure activities which are conducive to well-being.”

Dependency and self-reliance: “To what extent are people taking the initiative in
managing their health and well-being; how much have they wanted to do this, rather
than being compelled to...?”

Social exclusion or inclusion: “A good outcome would be a dramatic reduction in the
number of people who are socially excluded. ... we’ve still got a stubborn number of
households in the UK where nobody works.”

Changing nature of the living unit, i.e., family: “There is a different dynamic around
life, family life and the structure of society, single people, and care for the elderly.
There will be very different challenges for people in terms of where their
responsibilities lie.”

Blurring of work, e.g., in home/working patterns: “Home/tele-working is on the
increase together with the more flexible use of time and a blurring of the interface
between work and non-work time.”

Demographics:

6.

Ageing and its impacts on the working population: “What shape will society and the
future workforce be? There will be lots more older people. What unknown health
conditions could affect them in the workplace?”

Diversity of ethnicity and gender: “Racial equality is not just about black or Asian
anymore, it is becoming increasingly more diverse. There are a growing number of
ethnic groups. A large number of migrants now come from non-Commonwealth
countries. ...What about women? That is one of the key dramatic changes in the labour
market. We can expect to see more, but there are still barriers, a glass ceiling,
entrenched attitudes.”

Increase in partially able workforce (changing model of ‘average’ or ‘uniform’

employee):  “...organisations will have to accommodate the needs of the older
workforce - manage experienced frailty”. This is not too much of a problem as frailty is
an extrapolation of disability. ... Society’s understanding of disability is already

happening. If you need staff enough and value their experience then you will
accommodate them.”

Technology / science:

9.

Increase in disruptive technologies: “There may be health scares around new materials
— chemicals, individual nano-materials that might be transported to parts of the body not
reached by other substances. Carbon nano-tubes don’t seem to be as much of a problem
as some say — they are difficult to disperse in air. We hope to have the methodologies to
cope in time. Changes in regulation might be needed to control new materials — this is
under debate in the EU and the US at present. We need to spot any new dangers early.”

Environment:
10. Effect of climate change on legislation and regulation, changes in energy provision, and

their effect on work and working environment: “How will we manage global warning
and what will be the knock on effects in terms of health and safety? We need to
understand the workplace implications of the new technologies that will come in. There
might be numerous wind turbines on the work site, which help with sustainable energy,
but are workers exposed to a new noise source?”



Economics:

11.

12.

13.

14.

15.

16.

17.

‘Hour-glass’ economy: rising skills gap and lack of middle-range jobs; increased
number of degree-holders: “Intensive middle jobs will be cut out and the focus will be
the top and bottom, the ‘hour-glass’ economy. The factors behind this are young people
staying in education, older workers still leaving employment early, employers not tuned
into retaining them.”

Shift to services and niche manufacturing: “Great Britain will be moving rapidly from
a post industrial society towards a 3rd level — the knowledge society, based on IT.
We’re primarily a service economy. We need to move upmarket in manufacturing —
technical innovation must be first priority.”

Changing work structures with more flexible, part-time, multiple jobs, short-term
contracts — “‘precarious work’: “...huge amounts of contracting and sub-contracting and
it is difficult to find out who is working for whom. Family companies have pretty much
gone. Globalisation and takeovers will have an impact on workers, people have multiple
careers, they move on more, they change work more. ...There is no longer an
expectation of having a ‘job for life’ and the service sector has a different range of risks
and hazards, with, e.g., more movement between jobs and people having multiple jobs.”
Decentralisation of the economy, including increased entrepreneurship and SMEs:
“Our approach to entrepreneurship is more accommodating now. Traditionally it was
seen as an inferior activity, but now it is seen as a good activity.”

Outsourcing and the effect of the move from public sector to private and voluntary
sector, and from large companies to small companies: “There is a continuing move
away from large organisations and for more outsourcing of services, together with
increasing home-working (i.e. working at home or using home as a base to work
from).”

The role of an effective health and safety regime on competitiveness: “If the UK is
under financial pressure, then there could be pressure to resist more expensive (i.e.
safer) ways of doing things. Firms could have to justify health and safety in economic
terms, e.g. ‘Good Health is Good Business’. There could be conflict if other countries
don’t comply. ... An optimistic outcome would be that HSE is seen as an enabler that
adds value to GB plc — health and safety is a collateral benefit alongside other risks of
businesses.”

Trades unions and employers’ organisations: “? The influence of trade unions is
unpredictable — where are they going? There is a large proportion of non-union labour
in the workforce — small companies, contingent work arrangements.”

Politics:

18.

19.

20.

21.

Joined-up government — central, local, regional: “There has been too much ‘working in
silos” among different departments and agencies, which has led to the perception that
government is not ‘joined-up’ at a central level, although there is a feeling that local
government operates more effectively in this respect.”

Attitudes to risk (blame, litigation), including public and political attitudes to health and
safety: “A change in societal attitudes to risk will have taken place such that there is
more ownership of Health, Safety (and Well-being) and these issues will have been
integrated into standard management practices, alongside and with a similar priority to,
e.g., financial control.”

Attitudes to privacy, e.g., medical monitoring/invasive monitoring: shifting attitudes to
ownership and security of personal and business data, and demands for regulation of
privacy.

Regulation/deregulation vs. the role of enlightened self-interest (EU, CSR, GHGB): “In
terms of regulations — [we could] end up with multiple standards so have to cherry pick
as an organisation. Greater emphasis on self-regulation to enable industry to thrive, or a
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mixed approach - recognition for organisations doing well, harsher approach to
organisations not doing enough. “Persuade people to do the right thing.”

22. Changing nature of democracy, e.g., increase in lobby and special interest groups
facilitated by ICT and declining trust in institutions: “...growing societal
disenfranchisement from politics and governance. Leads to single issue politics, which
distort priorities and expectations, make it difficult to take broad views.”

Globalisation:

23. Off-shoring and its effects on the nature of work in Britain: “There is a question over
where the balance may be struck over free trade in goods and in people (i.e. will jobs
move or will people migrate?)”

24. Capital, competition and effects on UK plc (cost pressures): “Our unique selling points
are not cheap labour, not necessarily high skills, but entrepreneurship and education.
[vs.] ...An inexorable requirement to drive down costs for competitive reasons,
resulting in, e.g. sub-contracting, extra layers of communication down the supply
chain.”

25. Migration and effects on UK working population: “Currently the majority of
immigrants are from Eastern Europe, | don’t know who they will be in the future, |
don’t know if this will die down and there will be an influx from elsewhere. It will
depend on what happens over the next 10 years; wars could lead to more immigrants
coming to the UK. ...That is an issue, whether or not we ghettoise the workforce in
terms of ethnic origin. But health outcomes are undeniably worse for those people, and
it's not actually much to do with occupational risk, in a sense of risk of hazards, but it's
more about more complicated factors like psychology, control, sense of empowerment
people have over the health outcomes, and so on.”

26. Conflict/war on terrorism, etc. and effects on stability: “Other major instabilities occur
such as economic upheaval, war and conflict, without having civilised means of
resolution — triggers could be e.g. crises in energy, food and water supplies...[re:]
global terror, in terms of the break-up of Eastern Europe and the problems in the Middle
East. Insecurity is rife. The government's solution to this global uncertainty seems to
be to arm oneself with nuclear capabilities, rather than grapple with it. What is the
ultimate direction?”

These twenty-six issues are weighted more towards society, culture, politics, economics, and
global change than towards the environment or scientific and technological innovation. The
single technological issue, ‘disruptive technologies,” refers to the cluster of highly
transformative innovations emerging in nanotechnologies, biotechnologies, information
technologies, and cognitive technologies. The HSE horizon scan’s ‘hot topics’ (see the next
chapter) present specific examples of emerging disruptive technologies. The twenty-six issues
chosen thus provided an appropriate human balance to the more technological focus of the ‘hot
topics’.

3. EVALUATION

The project design did not call for formal evaluation by the respondents of the interview
process. In hindsight, that would have been useful. The issue interviews do not merely gather
data, although that is their primary purpose. They also serve to engage colleagues and
stakeholders with the horizon scanning and scenario building processes within HSE. Explicitly
asking respondents whether the interview engaged their interest in HSE’s horizon scanning and
scenario efforts would have been informative.

On an informal basis, the interviewers and scribes reported that the responses were generally of
high quality, demonstrating the broad thinking that HSE sought, and highlighting interesting
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areas for future research. Respondents mentioned that they found the foresight perspective and
questions interesting, and appreciated the formal opportunity to reflect on big issues. They
enjoyed the interview and looked forward to project results. The interviews helped to create a
positive, interested word-of-mouth buzz about the project.
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3. SCENARIO BUILDING

3.1 PROCESS
3.1.1 Workshop Activities

The HSE Futures scenario-building workshop was held in Bootle on 21-22 July 2006. Twenty-
five participants attended, of whom 22 were HSE staff and three people were from another
agency, business, or academia. The workshop had three goals:

1. Acquaint people with the HSE Horizon Scan and the emerging changes it identifies;

2. Review and discuss critical issues facing health and safety in the workplace;

3. Build scenarios to help HSE and stakeholders think through possible outcomes

generated by the convergence of critical issues and emerging changes.

The workshop activities included presentations on the critical issues and the “hot topics’ of
emerging change, plenary discussions, and small group work. The scenario building itself
focussed on ten-year futures for health and safety in UK workplaces generally, rather than on
futures for the HSE itself. Specific process steps are described below.

Basic Process

The workshop began with an introduction to the project by Geoff Brown, and an introduction to
the workshop process and agenda by Gill Ringland of SAMI Consulting. Peter Ellwood of the
HSE Horizon Scanning Team then introduced the twenty-six critical issues identified in the
issue interviews. The remainder of day one was devoted to four analytic tasks applied to the
twenty-six critical issues:
1. Working in syndicates to identify any critical omissions from the list, and then refining
it to a maximum of fifteen high priority issues;
2. Meeting in plenary to synthesise output from the syndicates into a master list of fifteen
high priority issues for the future of health and safety;
3. Working in syndicates to sort the master list of fifteen issues onto a matrix of
importance and uncertainty (see Figure 2); and

More Important

More Certain

Strong trends and
drivers. You need to
plan for these.
Forecasting Units track
these.

Scenarios are built from
uncertainties in this
box, plus emerging
issues and strong
trends.

Context shapers. These
need to be monitored.

Occasional review.

Less Important

Figure 2 Scenario issues matrix
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4. Meeting in plenary to synthesise output from the syndicates into two critical questions
to form the scenario cross — the basic framework that defines the outcome spaces of the
four futures.

As a result of this process, participants identified a cluster of related issues resulting in the
following two questions:

* Are public attitudes towards risk that of personal responsibility or of the ‘blame
culture’? This cluster also included attitudes towards adoption of technology, ability to
absorb impacts from conflicts and resilience in the face of economic, social, or other
shocks.

* Will the UK increase its competitiveness in the global economy? This cluster also
linked to harmonisation of regulations, numbers of the differently abled in employment,
incorporation of migrants, vitality of the enterprise culture, expectations of well-being,
and social cohesion.

Opposite possible outcomes of these two questions created the four arms of the scenario cross
(see Figure 3).

Personal responsibility, pro-active adoption of technology,
Management of risk, ability to absorb impacts of conflict/war, and
resilience in the face of economic/social/other shocks

A Virtue of Necessity The Digital Rose Garden
Decreased UK Increased UK
competitiveness competitiveness

Tough Choices Boom and Blame

Blame culture, resistance to new technology, rejection of risk
Shattered by impacts of conflict/war, and fragility in the face
of economic/social/other shocks

Figure 3 Scenario cross and scenario titles

Owing to lack of space, Figure 3 does not specifically list the other issues clustered with ‘UK
competitiveness’, but participants did consider those issues during their discussions.

Day two began with a review of the previous day’s work followed by a brief exercise with the
group as a whole to name the four scenarios. The working titles proposed were ‘The Rose
Garden’ (now ‘The Digital Rose Garden’), ‘Boom and Blame,” ‘The Road to Nowhere’ (now
“Tough Choices’), and ‘Strength in Weakness’ (now ‘A Virtue of Necessity’). The working titles
helped to focus the scenario elaboration work by highlighting a core characteristic of each
scenario.
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Peter Ellwood then presented the sixteen ‘hot topics’ resulting from HSE’s horizon scanning
research to date. Those topics are explained in greater detail in the section below. As emerging
issues of potentially disruptive change, they helped create truly dialogue-provoking scenarios.
Participants were encouraged to add them into their assigned scenario following the rule of
logical consistency — imagining how the particular hot topic might contribute to, amplify, or
otherwise fit into the future they were describing.

The scenarios were built in syndicates. Each syndicate was prompted for details about their
future by a series of questions:

How is 2017 different from 2006?
- Inthe UK, in politics, the economy, society, technology, or the environment?
- Globally, in politics, the economy, society, technology, or the environment?
What events, innovations, value shifts, etc. would need to occur for this scenario to
happen? Create a timeline: 2007-2009-2011-2013-2015-2017.
Pick at least two of the hot topics and describe how they have influenced conditions in
2017 in this scenario.
What would the crisis wild card be — the Piper Alpha/BSE/Kings Cross — in this
scenario?
Who are the winners and losers in this scenario? Personalise it, e.g. a female office
worker; self-employed builder; seasonal migrant worker; differently abled clerk...

These questions elicited a vivid array of details about life in the four alternative futures. Each
syndicate was then asked to prepare a ten-minute presentation describing their scenario — a news
report from their future. The workshop closed with the presentations from each syndicate, after
which participants discussed what each scenario implied for health and safety generally, and the
HSE in particular.

HSE “Hot Topics’

Presenting and using HSE Horizon Scanning data was a key goal of the workshop. The
Horizon Scan contributed sixteen “hot topics’ of emerging change to the scenario building
exercise. All sixteen could potentially create challenging political, economic, environmental,
and social impacts. That is, the issue is not so much if they will happen, as how they will
happen. The scenarios create spaces to explore how these changes will emerge into daily life
given different social, economic, and political conditions. Workshop participants had the
freedom to build the topics into scenarios as they saw fit.

The sixteen ‘hot topics’ include:

Demographics and Ageing: Changes, especially as they affect workplace issues, in
population, ageing, gender, workforce by sector and occupation, ethnicity and
migration, working patterns, housing and living patterns and the shape of industry.
Nanotechnology: The design and manufacture of materials on the ‘nano’ scale (i.e., at
sizes down to 1 billionth of a metre) have massive potential for application: sunscreens,
anti-microbial coatings, self-cleaning windows and additives to improve the efficiency
of diesel engines are all examples of products already on the market that incorporate
nanotechnology.

Recycling: The value shift towards sustainability encourages manufacturers and
consumers to adopt a ‘cradle to grave’ attitude to waste minimisation. This could lead
to a significant expansion in recycling activities, e.g. increased recycling of car
components, plastics and electronic goods.
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Human Performance Enhancement (HPE): Augmenting the capabilities of the human
body using technologies including:
- Bionics: exoskeletons, arms, hands, eyes, some controlled by thought;
- Body or brain implants: laboratory-grown or artificial hearts, lungs, etc.;
- Brain implanted chips to control computers and robotic arms;
— Cognitive enhancing drugs such as modafinil (to improve concentration,
memory, wakefulness and decision making); and
- Genomics: gene therapy, stem cells, xenotransplantation, ageing studies.
These innovations augur an emerging era of technologically-mediated increases in
human potential.
Pervasive Computing: The concept of integrating computers into the environment such
that people can interact with them more seamlessly. Also known as ‘ubiquitous
computing’ or ‘ambient intelligence.” Current examples include the use of Radio
Frequency IDentification (RFID) tags and GPS systems in vehicles.
Hydrogen Economy: A “fuel chain’ that transforms a primary energy source to generate
hydrogen for fuel cells. These in turn provide power for a range of stationary or vehicle
applications.
Cyber Security: Attacks on IT systems by hackers, disgruntled employees and
criminals are commonplace but are to date mostly being carried out for monetary gain.
Increasingly similar threats exist to the safety of industrial processes from breaches in
the security of safety-critical control systems.
Carbon Dioxide (CO,) Sequestration: The current UK target calls for reducing CO,
emissions by 60% by 2050. One option is to capture the gas at the point of generation
(mainly during power generation from fossil fuels and during the manufacture of steel
and cement) and then to store the gas underground.
Obesity: the “obesity epidemic’ in the UK and other developed economies brought on
by the increasing consumption of high calorie foods and reduced levels of exercise.
Genetic Testing: Currently Britain has no law to prevent employers using genetic test
results to decide who gets a job or pension. Genetic tests for susceptibility to
occupational illness are being developed and a few have been used in UK and US
workplaces, even though the tests are not yet thought to be accurate or reliable enough
to predict whether an individual is at risk.
New and Emerging Pests and Diseases: The emergence of new ‘pests’ in the form of
flora and fauna or diseases (human or animal), which were previously rare or unknown
in the UK. These could appear as a result of various external factors including climate
change and the increasing migration and transport of people, livestock and food
products.
Biotechnology: The large-scale exploitation of microorganisms to produce
pharmaceuticals, feedstuffs or other valuable metabolites, including:
— Gene Therapy: the potential to treat inherited disorders, cancer and some
genetic diseases by explicit manipulation of living genomes;
- RNAI: Gene silencing technology offering the potential to treat genetic disease;
- Biopharming: the use of genetically transformed crop plants and livestock
animals to produce valuable compounds, especially pharmaceuticals;
- Synthetic Biology: the re-writing of the genetic code of DNA to create or
recreate microorganisms from scratch; and
- Stem Cells: re-engineering stem cells to create therapies to treat disease.
Terahertz Technology: This exploits the region of the electromagnetic spectrum
between the Infrared and Microwave frequency ranges using relatively cheap, coherent
(laser) sources and detectors. As it can non-harmfully penetrate a wide range of
materials, it creates commercial opportunities particularly in medical imaging and
security.
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* Robots and Artificial Intelligence (Al): The wider application of complex software and
robotic systems to act as assistants to workers and in closer proximity to workers.

* Flexible Working and Employment Patterns: Increased adoption of flexible work and
employment patterns (i.e. time flexibility, telework, and contractual flexibility).

* Do Keyboards Have a Future? Increasing use of voice-recognition software, virtual
(laser projected) keyboards, and non-keyboard input devices like touch screens and
gestural technologies.

These ‘hot topics’ are defined in greater detail in “‘Current Issues: health and safety in the
changing workplace’, HSE’s horizon scanning briefing paper.

HSE’s horizon scanning data, and the
‘Current Issues’ summary, are linked
to and corroborated by scanning Energy Technologies
databases in other UK government
agencies, chief among them the Delta
Scan of the Office of Science and [FEEZLEELEEEE

Nanotechnology

Recycling

Innovation’s  Horizon  Scanning — Human Performance
Centre (OSI/HSC). Figure 4 maps -
the connections between the eight Hancuchnsionies i
science and technology clusters

derived from OSI/HSC’s Sigma and Sty
Delta Scans. The Sigma Scan is a [ s e
quality-assured synthesis of existing Security

national and international scanning Carbon Dioxide
work. The Delta Scan is a synthesis ||l it i St
of key science and technology issues i
collected from over 200 scientists in  pures——————

the UK and USA. These key & KM o b D
emerging science and technology

clusters have the potential, over the Network Interactions
period from 2015-2020, to transform

the delivery of public services;

challenge society; and/or affect Security
wealth creation. Both Sigma and (a8 Ben wosd

Delta Scan data, including the eight

key clusters, have been integrated into

Biotechnology
Terahertz
Technology

Robotics
& Al

Do Keyboards Have a

HSE scanning data and the scenarios. Future

Figure 4 OSI/HSC’s 8 S&T themes and
HSE's “Current Issues”

3.1.2 Drafting the Research Scenarios

Drafting the research scenarios was a multi-layered process, beginning with synthesising and
elaborating the ideas and details generated by each syndicate to create a coherent narrative. As
they were drafted, citations of confirming data were added, as were links to relevant scenarios
generated by other organisations. Depth and structure were added to the emerging story by
drawing upon the perspectives of systems thinking, ethnography, and even integral philosophy.
What feedback loops were driving the creation of each scenario? How do the resulting changes
affect not only actions and infrastructures, but also deep structures like worldview, values, and
identity?
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This deep dive into the scenario ideas generated by workshop participants rendered a more
accurate view of each scenario’s core characteristic, resulting in adjustments to three of the
names. ‘The Rose Garden,” while undoubtedly rosy, is mostly so for the generation of digital
natives, and thus became ‘The Digital Rose Garden.” ‘Strength in Weakness’ describes people
generating economic revival by creative response to challenges, and thus became ‘A Virtue of
Necessity.” Finally, the dark ‘Road to Nowhere’ focuses on the difficult trade-offs necessary in
situations of straitened resources, and thus became ‘Tough Choices.’

The research scenarios for this project each begin with a brief overview of conditions in 2017
and the historical changes that created them. They then explore how life is different in the
future in greater detail:*

* What concepts, ideas and paradigms define the world around us?

* How do we relate to each other — what are the social structures and relationships that
link people and organisations?

* How do we connect with each other — what technologies connect people, places and
things?

* What are the processes and technologies through which we create goods and services?

* How do we consume goods and services — how do we acquire and use them?

Each scenario ends by focussing on the changing workplace, and changed health and safety
issues. The complete research scenarios are available as Appendix 2 of this report.

3.1.3 Drafting the Workshop Scenarios

With the rich details of the research scenarios in hand, compiling more vivid versions for use in
participatory workshops began. These more vivid scenarios are less detailed by design; they
must be quick to read in workshop settings, and leave holes for the imagination to fill. The
project team all contributed to this effort, generating short ‘news editorials’, headlines, example
companies, characters’ quotes, and core values. In addition, the following details were provided
in brief for each scenario, to allow comparison across the four:

*  Attitudes to personal responsibility;

e Social structure;

* Demographic patterns;

* Use of ICT and pervasive computing;
* Economic structures;

* Consumption patterns;

e Attitudes towards the environment;

*  Workplace characteristics; and

* Health and safety context.

These workshop scenarios are brief, illustrated, and easy to read within five or ten minutes.
They are presented in Appendix 3.

! This organisational scheme is adapted from Global Foresight Associates’ “EthnoFutures Scanning Framework,”
devised by Michele Bowman and Kaipo Lum. This framework proposes organising scan data based on its point of
impact on society, rather than on the origin point of the change. Michelle Bowman and Wendy Schultz, “Best
Practices in Environmental Scanning: The World Beyond Steep,” presentation at the World Future Society, Chicago,
30 July 2005.
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3.2 OUTPUT

3.2.1 Overview

Remember, scenarios are not predictions of the future. They are vivid stories about possible
futures. They help us explore the boundaries of uncertainty defined by specified drivers of
change. They are used by organisations to develop and implement plans for the future.
Scenarios written for interactive exercises are typically brief, depicted in personal rather than
institutional anecdotes, and salted with humour (laughter aids impact and memory). But these
are best based on research scenarios - longer narratives, depicted in broader terms. The
summaries offered below are extracts from the longer research scenarios.

3.2.2 The Digital Rose Garden
Overview

Britain has harnessed the creativity of its diverse society to service both the economy and the
environment. This renewed, cohesive spirit of innovation looks likely to create the ‘Roaring
Twenties’ of the 21st century. A bumper crop of new businesses has energised the national
economy. Graduates in the sciences and mathematics are partnering with the best in British
design, generating economic value in biosciences, materials sciences, and nanotechnology, and
attracting a brain gain internationally. Expert youth are working with experienced seniors on
the real millennium challenges: global climate change, poverty, and sustainability.

British employees are staying at home, and so are Britain’s businesses. Offshoring is declining;
as the BRICs (Brazil, Russia, India and China) and emerging economies increase their wealth
and the salaries paid their workers, the comparative advantage of overseas labour has declined.
Increasing international standardisation of regulations has also raised overseas operating costs,
particularly in comparison to the leaner, rationalised regulatory framework in the UK.

Individuals are channelling their inner Edmund Hillary — or, more appropriately, their inner
Kevin Warwick (pioneer in the human-machine interface; he embedded a microchip in his arm).
It’s the age of cool explorers and new adventures; risks are acknowledged, weighed, and
managed in cooperative public-private partnerships that enable a continuous stream of
responsible innovation. This heightened comfort with managing risks heightens comfort with
transformative technologies on an individual level as well; history may come to know this new
‘Roaring Twenties’ as the ‘Transhumanist Twenties’. Human performance enhancements, both
pharmacological and bionic, are popular lifestyle design choices, especially among extreme
sports enthusiasts. Britain’s next decade will transform its economy and environment for the
better, but how will history judge the increasing transformation of humans themselves?

Health and Safety in the changing workplace

Workers no longer face a simple blurring between the workplace and the home. Wrestling with
the challenges that blurring presents to work/life balance is relatively straightforward. Instead,
the immersive computing and media environment through which everyone now moves has
created a blurring between the workplace and everywhere — and everything — else. Mobile
phones are embedded in sunglasses, so videoconferences can find you in Devon. Worse, an age
of ‘peer production” means people ‘work’ even as consumers.

The emphasis on local manufacturing and short-haul delivery drove most companies to
decentralise their offices. Smart software puts resources where they are needed with minimal
miles travelled. The same software helps employees cooperate to reduce resource consumption
in both work and leisure. While offices are smaller and local, they are consistent in their design,
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amenities, and operations, facilitating consistent regulatory compliance across a company’s
establishments.

People think differently about risk and safety now, in what analysts call “a return to a more
rational view.” It is a world away from the legal micromanagement of personal risk that so
characterised concerns about the ‘compensation culture’ a dozen years before. More funds and
time are now invested in informing the public about the potential risks, costs, and benefits of
new technologies, products and services. Over the decade from 2007-2017, the efforts of public
agencies and others to manage risk and enable informed use of common sense have paid off.

The last ten years have seen a proliferation of health and safety consultants with expertise in
different sectors — hardly surprising, given what seems like the almost weekly emergence of
new areas of innovative production. It’s a scientific and technological conveyor belt and the
challenge now is for public agencies, consultants and others to agree what the risks actually are,
and how they should be managed and communicated consistently. To compound the problem,
the variety of software and hardware systems now marketed to assist both businesses and
private individuals in managing health and safety is skyrocketing. If historical business patterns
hold, however, the 20s should see a consolidation of smaller H&S hardware and software firms
and a rationalization of that market.

Winners and Losers

It’s a booming economy and winners abound. New lifestyle products and services have
revolutionized leisure further from even the heady days of 2007 and Nintendo’s Wii. Huge
steps forward in health biosciences hardware and software have allowed improvements in many
conditions and have made healthy, active ageing the norm.

Employment is at an all-time high, especially employment of previously marginalised workers
like the elderly and the differently abled. More economic centres exist, and they are more
widely distributed throughout the country. The environment itself is both benefiting from
increased accountability, and returning those benefits; with the increase in ‘low-carbon-cost at-
home holidays’, Preston by the Sea and the ‘Devon Riviera’ exemplify the revitalisation of the
British seaside resort — even given the risk of climate-change-intensified storms and storm
surge.

The losers are insurance companies who see customers opting for lower levels of coverage. The
increased understanding of relative risk makes people less litigious. With more food grown at
home and a greater emphasis on ‘buying British’ to conserve transport fuel use and its carbon
cost, import/export companies are also under pressure. The less well educated are marginalised,
as they are less able to navigate the landscape of informed choice. Immigrants suffer a similar
problem for a different reason; different cultural filters may make it difficult for them to assess
risks adequately in the British environment. Finally, people who are unnerved by the emerging
future of transhumanism and want to reject it may well find themselves marginalised.

3.2.3 Boom and Blame

Overview

The global economy of 2017 is a dog-eat-dog arena. Privatisation is up, and the market is free.
Britain has a history of economic success and is relatively strong today, but how stable is that
strength? People are worried about the future. What compounds the worry is the cost to the

environment of maintaining economic vitality. Remember sustainability? It has taken a back
seat to aggressive growth strategies, among them the loosening of environmental and health
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regulations. Companies are offshoring production to reduce costs. They are also offshoring
waste to minimise disposal and remediation expenses. While British investors are moving
aggressively into emerging markets, foreign investors are snatching up vulnerable UK
companies.

Society prizes competition and assertiveness. Economic and social pressures to enhance
business productivity mean that business owners have a vested interest in the wellness of
employees. Companies now genetically profile prospective employees as a matter of course,
and provide subcutaneous RFID wellness/environment sensors to assist employees in
maintaining peak health and peak productivity. The economic value of proving ‘clean genes’
has produced a new extended family as a knock-on effect; genealogy has replaced sudoku, and
relatives who find each other using online genealogy software often meet to discuss medical
histories and stay to socialise.

The public mood is increasingly laissez-faire. Government is expected to be less intrusive in
the business sector and less intrusive in private lives. The corollary is erosion of social safety
nets. Influential commentators are focusing on what they call an increasingly polarized society,
with privileged enclaves and ghettoised communities. But the tide of communitarianism seems
to be rising; more voters are voicing dissatisfaction with rising crime and the growing indigent
population.

Health and Safety in the changing workplace

Manufacturing has mostly been outsourced and offshored. The workplace today is the office
more than the factory floor. Where businesses have consolidated, the work environments are
standardised for the sake of efficiency of supply and training. But shifts are longer; pressure to
produce keeps workers at their desks well into the evening. Life has lost out to work in the
battle for work/life balance.

At first corporate genetic profiling was used to identify workers particularly sensitive to
chemicals and substances used in innovative materials production.  The increasing
sophistication of genomic analysis allowed companies to evaluate candidates’ fit to corporate
culture in terms of metabolism, personality, and vulnerability to stress. These screening
programs are the first step in corporate HR support for the use of human performance
enhancement (HPE) drugs and technologies by employees. Company cafes offer an array of
sanctioned HPE drugs, and corporate training includes instruction in their use. Monitoring and
screening employees’ behaviour and health at work and at home permits the HR team to
monitor staff productivity. It’s all about additional competitive edge. (“Maintaining
productivity is a 24/7/365 endeavour!”)

But issues of trust, privacy, and liability are still rife, and the tightest corporate cyber-security
can be found firewalling the HR health sensor nets. Initially employees accepted intrusive
‘chipping’ because in a buyers’ market for labour they had little choice. Of course, there were
also economic incentives in the form of reduced insurance premiums and a higher salary scale.
Most people now acknowledge the physical benefits.

In FTSE 100 companies, employers view worker health and fitness as a strategic resource
ensuring high productivity. Successful employees guard their health as a resource with concrete
salary implications. These perspectives render genetic profiling and subcutaneous RFID health
sensors non-controversial. In free market conditions, the insurance industry drives health and
safety, spurred on by litigation. Consumer health issues and public safety are as big a priority
as workplace safety.
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Stress is the top health issue among the employed as hazards from the more traditional
industries have reduced. Worsening air quality coupled with stress-depressed immune systems
has caused a resurgence in respiratory infections.

Obesity is on the decline among the haves, more because it is perceived as unproductive and
uncompetitive than specifically for health reasons. The chronically under- and unemployed —
whose ranks currently equal 20% of the potential workforce — remain the hotspot of the
lingering obesity epidemic.

Winners and Losers

In the competitive, privatised landscape of 2017, skilled workers have an advantage. Likewise,
physical disability is overlooked in the balance with education, expertise, and essential good
health, so it is a win for the differently abled. Healthcare professionals also win, as their
salaries increase, although competition for work is stiffer — but so it is for everyone.

Guaranteeing consistent productivity is key. Thus long-term ill health — physical or mental — is
a significant disadvantage in the employment market. Inadequately prepared school leavers
cannot compete in this market.

3.2.4 Tough Choices
Overview

The present is a landscape littered with tough choices; the future seems nasty and brutish. Any
comparative advantage that Europe once enjoyed on the global economic stage has evaporated.
The declining economy drove the best and brightest of the young overseas searching for well-
paid careers. Innovation has slowed as a result. Unemployment is high while at the same time
low-end jobs go begging. More and more often those jobs are filled by migrant workers or
illegal aliens.

Social divides and alienation have amplified from the millennium on. Rising resentments
generated more litigation and ambulance chasing as people strive to blame someone else for
their grievances. Disaffected youth join gangs that split community turf. News from urban
neighbourhoods looks like coverage of civil war — local riots are common, and local policing is
tougher in response.

Sweeping deregulation across Europe was hoped to jump-start the economy. The only result so
far is an increase in air, soil, and water pollution. The grey and black economies have certainly
been growing — but that trend preceded deregulation, as organised crime disregards regulations
in any case.

While still free at the point of delivery, the NHS is under tremendous pressure. Private health
insurance is expensive but those that can afford it, pay. Analysts worry that the UK is on the
brink of complete societal breakdown; new data suggests increased malnutrition and declining
life expectancy.

Health and Safety in the changing workplace
The health divide grows wider; there’s not enough work and for those at work, precious little

well-being. The priority for people is to have at least one job, particularly a job that may offer
the holy grail of perks such as a pension and private health insurance. Accusations of the
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‘nanny state’ have long since withered on the vine of history — no one expects the state to nanny
anybody anymore. It’s a competitive and cut-throat society. Each looks out for number one.

Businesses are struggling and cutting costs. The average workplace, whether a manufacturing
floor or a business office, is showing signs of wear and tear with little hope for renovation or
updating in the near future. OIld machinery, worn flooring, jury-rigged wiring and over-taxed
ventilation and exhaust systems combine to create health hazards and the potential for accidents.
Employers are juggling resource costs, staffing costs, and the need for capital improvement, and
health and safety considerations often lose out in the trade-off.

In a stripped down regulatory structure, safety at work rather than health is the priority for
employees. People know that health is important — the campaigns of a decade before hit their
targets — but why worry about long term health when an accident at work may strike you first?
Already, the media are referring to Britain’s accident epidemic, an epidemic that is amplifying
litigation, as injured parties look for means to punish offending employers and obtain financial
redress. Too often their litigation goes nowhere — employers can’t or won’t pay and the will
isn’t there to make them do so. But some high profile cases against organisations with deep
pockets succeed and this encourages a ‘have a go’ mentality. So individuals still over-eat,
drink too much, and smoke, but are more prepared to lay the fault at the feet of the marketing
people, brewers, and cigarette manufacturers.

Stress, pollution, and street violence have reached heights not seen for thirty years. Under-
reporting of health and safety failures in the workplace is rife — and the system in any case lacks
the resources for anything more than low-level interventions and the investigation of serious
incidents. Given the dominance of the black market, huge numbers of workers fall outside
those regulatory regimes that remain.

Winners and Losers

The new barons of the black economy are definitely benefiting from the ‘Wild West’
environment of stripped down regulations. The boundaries between the legal and black markets
are narrowing. Street peddlers selling cheap knock-offs are seeing higher growth than the high
street stores. Those few companies willing to play fast and loose with the remaining laws and
regulations can match organized crime in generating wealth. A flexible ethical and moral
framework is a competitive advantage in this environment.

Longer-term economic recovery is emerging where CEOs have retrenched, making strategic
trade-offs among staff numbers, capital improvement, and workplace standards. Improved
workplace health and safety standards are attracting better staff and avoiding lawsuits. With
consumers retrenching as well, discount retailers and wholesale clubs are forecasting some
improvement in consumer purchasing.

Youth bright enough and with sufficient initiative to scout out opportunities overseas are
coping, if not benefiting.

Basic research is suffering, as is higher education generally; resources are scarce and business
foundations have much less money than in past. Older people find themselves in dire straits as
public programs evaporate and even their pension payments decline. Other populations in need
are also suffering, with incapacity benefits sharply curtailed. Recent immigrants, whether legal
or illegal, have a particularly hard time.
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3.2.5 A Virtue of Necessity
Overview

Britain now resembles one great seaside town. More and more UK communities — even cities —
consist of older people, needing services more than consumer goods. The local economy
provides the services, and while goods are imported, consumers now buy for durability and
extended uselife. As traditional industries declined young workers started out-migrating and
looking elsewhere for employment. With fewer people supporting more elderly people and
large corporations relocating to Asia, the economy contracted. Entrepreneurial activities are
smaller in scope; more business initiatives are local, resulting in less wealth generation
nationally.

The gap between haves and have-nots has widened. Society as a whole has looked for ways to
retrench. Increasingly, people are choosing to reject consumerism in favour of a shift towards
increased self-sufficiency. Those who remain form, in one sense, more tightly knit
communities, which are more focussed on self-reliance than the communities of 2006. While
this certainly means a gain for sustainability, it is more the self-reliance of the war garden than
the eco-tribe. Nonetheless, the avalanche of data confirming global warming did accelerate the
growth of environmental values, as did social and business strategies pioneered by change
organisations such as Clinton’s Global Initiatives in 2006.

People now take greater responsibility for their own well-being and for the well-being of their
environment. What bodes well for a future revitalisation of UK competitiveness is a national
mood of adventure. Britons are responding to the current challenges with resilience and
creativity, working together to innovate and create new businesses and renew their
communities.

Health and Safety in the changing workplace

Britain has fewer large industries and large corporations that standardise office practices and
environments throughout their branches. The proliferation of small businesses, local
businesses, and at-home businesses creates widely varying work environments. The line
between work and home continues to erode. The increased value placed on achieving work/life
balance is countered by labour demands and many people’s need to work two jobs, or one job in
conjunction with elder care or self-sufficiency tasks. Work at home allows more seamless
integration of elder care, but it also lowers productivity owing to the distraction quotient.

One emerging reason for optimism, however, is the increasing trend for small businesses to
share office space and support staff, leveraging dynamically administered resources to function
more efficiently and parsimoniously. Implementing ‘green office” design is also easier when
resources are shared. Less waste and lower operating costs allow these office cooperatives to
invest more in creating a healthy workplace environment.

With regard to health and safety, fear and uncertainty have driven people to think, “If I don’t do
it for myself, no-one else will do it for me.” It’s a brave new world of personal responsibility,
driven as much by galloping technological process and the emergence of increasingly complex
health and safety issues as from any increase in individual or social enlightenment. Detection
and prevention of ill health causal factors is the key. Health agencies are moving into the roles
of coaches and advisors. They provide resources that enable people to take responsibility for
their own well-being more effectively.
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Immersive monitoring systems and ‘wellness webs’ allow more efficient monitoring of health
and stress indicators throughout an individual’s day. Businesses and employees who can afford
the system find that it not only aids productivity, but reduces employee health costs. As a
result, the bell curve of workplace health and safety has widened and flattened; we see more
exemplary practices, but also more reports of businesses attempting to fly under the regulatory
radar to save costs.

Many businesses have simply cut and run. Recession-induced pressures on profit margins
increased the offshoring of innovation, R&D, and production by those who could afford it.
Offshoring was welcomed by some environmental campaign groups, though by no means all, as
a means of protecting Britain’s natural environment from experimental or industrial disasters.
The sluggish economy did create some bargains for overseas buyers, with some British
companies going cheaply. However, their new overseas owners tended to bring their own
attitudes and approaches to health and safety issues. In some sectors this mattered little; in
others, a lot.

Winners and Losers

The winners in 2017 are the self-sufficient, high-tech, green micro-energy producers and
consumers in the wealthier rural communities. Landowners in those communities have
benefited from the increased demand for land for the self-sufficient lifestyle. Pensioners who
can afford the supportive technology are better off, as are those who belong to support networks
or have either successful or devoted children on whom they can rely. Private security
companies are succeeding, as are small businesses developing wellness products or services,
especially those that are locally unique. Digital media and experience economy entrepreneurs
are beginning to re-establish a name for British design. In politics, proportional representation
has created a lively, if fragmented arena for special interest groups — and political extremists.

But the losers are too often the young and working age adults, especially those with minimal
education whose traditional industrial jobs are disappearing. Pensioners whose children out-
migrate and who lack the resources or support networks suffer from the erosion of public
assistance. While 2017 contains the potential for new growth, it is still for too many an era of
struggle.

3.2.6 Commonalities and Contrasts

The review of the HSE *‘hot topics,” above, pointed out that the issue is not so much if they will
happen, as how they will happen. One use of the four scenarios is comparing how innovations
or structural changes might play out in the different future environments they portray. A good
example of this is ‘pervasive computing.” Pervasive telecommunications and media, ubiquitous
computing, and RFID/nano ‘smart dust’ sensors are certainties; an immersive media and
computing environment will exist in all four scenarios. The critical difference will be why and
how those systems are used, and who has access to them:

* In ‘The Digital Rose Garden,” pervasive computing creates a seamless, immersive
digital data/media environment that overlays the real world and that everyone accesses
constantly.

* In ‘Boom and Blame,” a more limited version allows total lifestyle, environment, and
performance monitoring by companies via implants tracking working wellness and
productivity.

* In ‘Tough Choices,” pervasive computing is a luxury of the wealthy; government uses
RFID implants to track felons, and gangmasters use them as ‘inventory tags’ for
migrant workers. Everybody else gets by with cell phones.
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* In ‘A Virtue of Necessity,” people use pervasive computing to link family and local
community, and for environmental and health monitoring and problem detection; it
eases home care and enables telemedicine for seniors.

Extrapolating how impact patterns of a specific detail will vary across the four scenarios is also
known as ‘incasting.” Given a set of clearly defined scenarios, this exercise can be used to
explore alternative outcomes for almost any issue or innovation. The table below offers two
more examples: human performance enhancement (HPE), and sustainability.

Table 1 Comparing Human Performance Enhancement and sustainability outcomes
across the four scenarios

Scenario HPE Sustainability
The Digital  Used for extreme sports ‘Green de luxe’: sustainability for
Rose pursuits and as a lifestyle design elegance and parsimony of
Garden choice. system solutions
Boom and HPE drugs distributed by ‘Success first, sustainability later’:
Blame companies as a key only a wealthy, expanding economy
competitive edge enhancing can afford sustainability -- the ‘trickle
worker productivity. down’ approach.
Tough Used by organised crime ‘Conserving to cope’: no available
Choices elements; distributed to illegal  capital to invest in green retrofitting or
workers by gangmasters to entrepreneurial initiatives.
extend work hours.
A Virtue of  Used to cope with the ‘Shabby green’: sustainability forced
Necessity demands of multiple jobs and by economic limitations -- don't have
senior care responsibilities. much so you don’'t use much: reduce,

re-use, recycle.

As HSE’s Horizon Scanning continues to identify emerging issues of change, the four scenarios
can help explore their possible impacts and outcome patterns.

3.3 EVALUATION

The project aimed to involve HSE staff and stakeholders in joint foresight activities. Creating a
positive experience for participants would in turn help foster a foresight culture within HSE.
Participant reviews of the scenario building workshop were positive. Over 70% rated the
content ‘good’ or ‘excellent” with respect to the 26 major issues from interviews; the ‘hot
topics’; developing the scenarios; and presenting the scenarios and brainstorming health and
safety issues. When asked if they felt they understood scenarios better as a result of the
workshop, 23% responded with a 5, ‘completely’; 71% with a 4; and 6% with a 3, on a 1-5 scale
where 1 equalled ‘not at all” and 5 equalled ‘completely’. When asked if they thought the
session was interesting and worthwhile (using the same 1-5 scale), 50% responded with a 5,
‘completely’; 44% with a 4; and 6% with a 3.

Written comments included the following:

e “...avery valuable exercise which was extremely enjoyable to participate in...”
e “...would like to do it all again with my fuller understanding of the process now!”
* “l must admit | wondered what this was all about and was a little sceptical at first. |

finished a strong supporter and thought it was worthwhile and well organised.”
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* “| greatly enjoyed the workshop and found it a valuable introduction to the concept of
scenarios. | feel the process has considerable potential and will help HSE teams to
develop a long-range view and ensure that we are ready to meet future challenges.”

The feedback did point out some perceived weaknesses in the content, as well as strengths of
the process, e.g.

* “Hot topics were largely about technological developments - whereas societal and
managerial (psychosocial) practices are of equal if not greater importance.”

* “| thought that the contributions captured in debate after each presentation were useful
in augmenting each scenario descriptions, therefore making them more realistic.”

The most serious weakness was perceived to be the time constraint. As the team anticipated
when designing the project, compressing so many tasks into one scenario workshop, even if two
days long, was frustrating to participants. The process was successful in provoking thoughtful
dialogue and people wanted more time for in-depth discussion and to clarify both the
interrelationships among issues and the issue priorities. Comments that reflect this frustration
included:

* “...would have been better if we had had a bit more time for discussion - also hindered
by some people having left early...”

e “| felt this was a bit rushed and we came up with scenario axes that some of us felt were
not quite right...”

e “...One of the axes appeared to reflect two different issues. Also the axes we ended up

with reflected different concepts that made the work on the next day more difficult not
to say impossible...”

This demonstrates the need for stand-alone issues workshops to digest the wealth of data
generated by the issues interviews. More time for discussion and analysis of the complex
issues raised by the interviews would enable the creation of more concise and consistent
scenario axes.
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4. SCENARIO INCASTING: HOLISTIC APPROACH

4.1 PROCESS
4.1.1 Context: The HSE Horizon Scanning Conference

HSE’s first horizon scanning conference — Horizon Scanning: health and safety in the changing
workplace — was held at the DTI Conference Centre in London on 30 November 2006. The
primary aims of the workshop were to:

*  Work with others in identifying and exploring the key new and emerging risks for
the health and safety system

* Explore the policy implications, for regulators and others, of these new and
emerging risks.

e Support and contribute to the Wider Implications of Science and Technology
(WIST) Programme, led by the Office of Science and Innovation.

* Broaden the ‘horizon scanning for health and safety’ community.

About 100 delegates from government, industry and academia met to hear a range of invited
speakers and to work with HSE’s newly completed Scenarios for the health and safety system in
2017.

The exercise set for delegates was Scenario Incasting, a holistic approach to working with
scenarios in which groups are asked to imagine the specific details of a possible future based on
a more general scenario description.

4.1.2. Activity Instructions

After a brief introduction to the scenario building process, delegates were split into six breakout
groups, each of which was asked to work with one scenario. Two groups worked with A Virtue
of Necessity, two with Boom and Blame, and one each with Tough Choices and The Digital
Rose Garden. Each group was assisted by a facilitator and a scribe.

Ground rules

Delegates were given five minutes to read a two-page summary of their scenario. They were
then asked to split into twos or threes to discuss the following questions:

= What does this scenario imply for health and safety in your organisation or
profession?
= What does this scenario imply for stakeholders in the health and safety system and
what should they be doing to prepare for this future?
After about ten minutes a group discussion was initiated in which the issues raised were
discussed and delegates produced a list of key issues to report back to the plenary session.
4.2 OUTPUT

4.2.1 Scenario Discussions

The following points were reported back from the breakout groups.
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A Virtue of Necessity

Groups 1 and 5

Importance of education; teaching children now about health and safety

Communicating and influencing ...

...and identifying the key stakeholders

More local-based regulation; greater role for LA activity; and for local support
networks

Training in safety as well as health

With SMEs, fiscal incentives rather than sanctions — changing behaviour

H&S merges with Environment — one hit, high impact, integrated intervention

Fitness for work — standards for fitness given changes in ageing, generational lifestyle
differences

A Digital Rose Garden

Group 2

Boom a

* Choice vs coercion (you have no choice in this scenario) — growth in mental health
issues

* Polarisation of society — wills/will nots — some will opt out — dual approach from
HSE, both guardian/enforcer vs advisor, plus more education re risk management

* Changing relationships — blurring of work and home, which requires HSE to
abandon distinction between occupational and public health. Also requires a more
holistic focus on well-being, and closer relationship between occupational health
and the social services.

nd Blame

Groups 3 and 6

From regulation to litigation — from criminal courts to civil courts

Individual — has more responsibility, but less freedom

‘Karoshi’ — STRESS — working until you drop

Quality of life "bloody awful”

Major accidents due to loss of expertise, competitive insularity — risks due to holes in
expertise — major accident potential

Implications for surveillance of workers/workplace — could be used for regulation tool
by HSE

Can HSE regulate the rate of change?

Tough Choices

Group 4

Fewer resources for health and safety — but it’s declining in priority anyway — the focus
shifts to enforcement
Less compliance, conformance — less insurance
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* Big risks to the social progress of the last 30 years, especially in disability rights and
health and safety — the “‘social scrapheap’

* Lower standards at work leading to lower standards at work (a downward spiral)

e Storing up trouble for the next 30 years — e.g. ashestos No. 2

* Fewer big global H&S champions among companies

* Higher accident rates all round.

Common Themes
The following common themes were identified from the group feedback:

Education - informing and preparing the next generation of stakeholders about emerging risks,
sensible risk management and communicating risks, in an environment where public attitudes to
risk and responsibility may have been influenced by debate and action on public health issues
such as obesity, technological advancement and climate change.

Role and nature of regulation — reviewing the regulatory framework, assessing its adequacy for
controlling changing risks in the changing workplace, where the latter is quite likely to be
subject to the interdependent but not necessarily mutually compatible impacts of, for example,
demographic change, human performance enhancement and new ways of ‘real-time’ monitoring
of workplace/worker health.

Crossovers and blurring — not just between, for example, occupational health, public health and
common health issues, but between the work and the home; between health, safety and
environment issues; between national and local priorities for health and safety; between privacy
and monitoring at work; and between national security and personal liberty considerations — all
of which may be influenced by developments in issues such as recycling, pervasive computing
and the impact of environmental legislation.

Division and competition — not just between the haves and have-nots but, for example, between
environmental and health and safety issues, between national and local priorities, large and
small organisation priorities, work and home, technological advances and morality/ethics (for
instance, with reference to the employment of those who may be genetically predisposed to
certain occupational diseases, or in biotechnologies).

Continuing links to well-being — building upon the ‘good jobs, good health’ agenda, developing
Health Work and Well-being, in an environment of changing demographics, flexible and/or
precarious working and shifting employment patterns and increased workplace monitoring
(whether for productivity or health reasons).

4.2.2 Plenary Discussion

The report back from the breakout groups was provided by Dr Schultz, and was followed by a
Panel Session chaired by Jonathan Rees and featuring:

Patrick McDonald — HSE Chief Scientist

Pam Hurley - Managing Director, Tosca Consulting

Lisa Fowlie — President, Institution of Occupational Safety and Health

Mark Du Val - Director of Policy, Local Authority Coordinators of Regulatory Services
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This provided a further opportunity for delegates to draw out and discuss topics of relevance.
Key issues that emerged included:

*  Work related road safety and the role of the regulator;

* Separating the enforcer and the regulator;

* Blurring of work and home, for example in causation of musculoskeletal disorders — the
role for ‘systems thinking’;

* Disabilities and developments in ensuring equality in the workplace;

* Merging of Health & Safety and Environment disciplines;

* The barrier the tax regime imposes on back to work initiatives;

* The role of education in sensible risk management;

* The role of trades unions in well-being management;

* Health and safety and the role of small businesses;

* Developments in Corporate Social Responsibility and their potential for impact on work
related risk management; and

* Is there the political will to act on issues thrown up by horizon scanning?

4.3 EVALUATION
Delegates were each asked to complete an evaluation questionnaire.

Overall feedback on this event was positive, with the vast majority of attendees rating it as good
or excellent. The mix of those with experience of horizon scanning and those without was
about even, but again the majority learned something new. The most commonly mentioned
benefit was the variety of stakeholders and interest groups represented and the opportunity to
network.

Looking to the future, most attendees indicated that they would provide feedback to colleagues
about the event, while a small number went so far to indicate they would like to develop their
own scenarios.

The scenarios session itself produced the most diverse feedback, ranging from “not
differentiated sufficiently” to “entirely credible, almost here today”. Having said that, the
majority of attendees reported that they found the scenarios “thought provoking”. From HSE’s
perspective, outputs from the discussion groups on the scenarios really enriched our findings
and will be of great value both in informing the final versions of the scenarios and in helping
HSE continue to take forward this work.

Finally, looking to future engagement, there was a high degree of interest in a quarterly
newsletter.
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5. WIND TUNNELLING: ANALYTIC APPROACH

5.1 PROCESS
5.1.1 Context

An alternative to the holistic approach to the use of scenarios, which was used at the November
conference, is wind-tunnelling, or the analytic approach. With this approach, scenarios are used
to test specific policy ideas or proposals.

A workshop was held on 7 December 2006, attended by 22 members of HSE staff and
facilitated by the Infinite Futures/SAMI team.

The purpose of the workshop was not to produce any definitive conclusions on specific issues,
but to demonstrate the principles behind wind-tunnelling. Therefore a range of issues was
considered and this report does not go into the detail of the deliberations on particular issues. To
do so on the basis of such a short session could give misleading impressions of future directions
and so this report concentrates mainly on the methodology.

5.1.2 Activity Instructions

First Exercise — Review the Scenarios

In the first exercise delegates reviewed a set of elements common to all scenarios and
considered their implications for HSE strategy. They were asked to indicate on a
Characterisation Chart (an example of which is shown in Figure 5) the anticipated situation in
2017 in their scenario with regard to various parameters. They were also asked to identify key
indicators for each scenario, i.e. clues that a particular scenario might be developing.

Scenario - Rose  Characterisation
Garden
Compared to 2006, the UK social situation in 2017 will be:
2006
v
Less Blame culture |_x | More Blame culture
Less prosperous | X | More prosperous
Work time and Work time and
personal time are | X ] personal time are
distinct blurred
Regulate to Free market & price
change [ X | signals to change
behaviour behaviour
Less Intrusive | " | Intrusive Safety
Safety regime inspections
Decentralised | | Centralised
government government

Figure 5 Scenario Characterisation Chart
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Key Scenario Indicators
The following key scenario indicators were identified for each scenario.

The Digital Rose Garden
- Reduction in economic gap between rich and poor
- Low carbon footprint — increase in green products/technologies etc
- Accelerated adoption of technology
Boom and Blame
- Structural differences; mergers; consolidation of services; locally — chief
executives and ?
- Increasing stress — cited as a cause of work absences, more people working
long hours and more poverty at the bottom.
Tough Choices
- Rise of the spiv
- Organised crime/black market
A Virtue of Necessity
- Romanians flood to Ireland

Second Exercise — Wind-Tunnelling Conference Outputs

In this exercise, delegates were asked to consider various policy options arising from the
findings of the November conference. Figures 6 to 9 below list the findings from the conference
for each scenario, alongside possible policy options. It is important to stress at this point that the
policy options listed were produced by the project team, not HSE policy makers. They were
selected for the purposes of this exercise only and do not necessarily reflect any policy that HSE
might consider in the future. The policy options selected for the workshop are highlighted.

The Digital Rose Garden

What are the critical implications for health and

safety in the workplace, and for the health Possible Policy OptiOIlS
and safety system, of these scenarios? 1. Develop exper_tise and policy in the area of
A Digital Rose Garden: mental wellbeing
¢ Choice vs. coercion (you have - -
no choice in this scenario) -- 2. Equal or more weight to roles of advisor /
growth in mental health issues educator than to guardian / enforcer
«  Polarisation of society -- wills / 3. Distinguish more clearly between the roles of
will nots -- some will opt out >> enforcpr gnd advisor — two brands, if not two
dual approach from HSE, both organisations
gua.rdian/enforcey VS. advjsor,
plus more education re: risk 4. More focus on risk management education.
management Teach children about H&S: Introduce risk
management into the curriculum / scouts etc.
¢ Changing relationships -- S. Abandon distinction between occupational
blurring of work and home health and public health
which requires HSE to abandon 6. Develop expertise and policy in the area of
distinction between occupational holistic wellbeing
health and public health. Also
requires a more holistic focus on
well-being, and closer
relationship between 7. H&S to develop closer partnerships with with
occupational health and the public health bodies. Build closer
social services. relationships with occupational health and the

social services

8. Merge H&S with public health bodies

Figure 6 Policy options for ‘A Digital Rose Garden’
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Boom and Blame

What are the critical implications for health and safety in
the workplace, and for the health and safety system,

of these scenarios?

Boom and Blame:

¢ From regulation to litigation -- from
criminal courts to civil courts

¢ Individual -- has more responsibility,
but less freedom

e “Karoshi” -- STRESS -- working until
you drop

¢ Quality of life “bloody awful”

¢ Major accidents due to loss of expertise,
competitive insularity -- risks due to
holes in expertise >> major accident
potential

¢ Implications for surveillance of
workers/workplace -- could be used for
regulation tool by HSE

e Can HSE regulate the rate of change?

Possible Policy Options

Develop expertise and policy to
CoOVer stress

Move towards civil litigation to
modify behaviour, rather than
criminal sanctions. Introduce an
insurance-based Health and Safety
system, (e.g. based on the German
model)

Introduce and enforce policies to
promote continuity of safety
oversight in companies

As pervasive surveillance is used as
a tool to aid productivity, HSE
should expect to use such facilities to
regulate and oversee working
practices

Figure 7 Policy options for ‘Boom and Blame’

Tough Choices

What are the critical implications for health and safety in
the workplace, and for the health and safety system,
of these scenarios?

Tough Choices:

*  Fewer resources for health and safety --
but it’s declining in priority anyway --
the focus shifts to enforcement

¢ Less compliance, conformance -- less
insurance

e  Bigrisks to the social progress of the
last 30 years, especially in disability
rights and health and safety -- the
“social scrapheap”

¢  Lower standards at work, leading to
lower standards at home (a downward
spiral)

¢  Storing up trouble for the next 30 years
-- eg, asbestos no. 2

¢ Fewer big global H&S champions
among companies

e Higher accident rates all round

Possible Policy Options

1.  Communicate with and influence
the public on the need for
continuing Health and Safety
oversight

2. Focus efforts on enforcement

3. Maintain safety standards at work,
despite lack of public support

4. Scan for future asbestos-like issues.
Cooperate with other agencies’
scanning efforts (DEFRA and
environmental health?)

5. Prepare policy responses to possible
changes to accident rates, driven by
changing economic circumstances
outside of HSE control

Figure 8 Policy options for ‘Tough Choices’




A Virtue of Necessity

Possible Policy Options

What are the critical implications for health and safety

in the workplace, and for the health and safety .
system, of these scenarios? 1. Teach ch1ldr.en now about H&S. Introduce H&S
. . into the curriculum
A Virtue of Necessity:
* Importance of education: teaching 2. Communicate with and influence the key
children now about h&s stakeholders
¢ Communicating and influencing...
* ...and identifying the key stakeholders 3. Introduce more local-based regulation; greater
* More local-based regulation; greater role for LA activity; and for local support
role for LA activity; and for local networks
support networks
* Training in safety as well as health 4. Prioritise safety above general health training
e With SMEs, fiscal incentives rather
than sanctions -- changing behaviour
* H&S merges with Environment -- one- 5. Introduce fiscal incentives rather than sanctions
hit, high-impact, integrated iForr SN Toks, {10 (lbar e (tton
intervention O p Uy & S
* Fitness for work -- standards for fitness . i
given changes in ageing, generational 6. H&S to merge with Environment to create a
lifestyle differences one-hit, high-impact, integrated intervention
7. Adapt standards for fitness for work to
accommodate changes in ageing, and
generational lifestyle differences

Figure 9 Policy options for ‘A Virtue of Necessity’

In the first part of the wind-tunnelling exercise, delegates were asked to work through two
initiatives per syndicate with the aim of classifying them as success, failure, contingent or
unclassifiable. This was done using a simple score card, shown in Figure 10, in which the
viability of a course of action in each scenario is considered.

Wind Tunnelling — Example

Policy 10 year Virtue of | Rose Boom | Tough
Option Destination Necessity | Garden |Blame | Choices
Focus Become an

efforts on Enforcement J
enforcement | Organisation

Equal or more weight to roles
of advisor / educator than to
guardian / enforcer

4

Figure 10 Wind-tunnelling score card
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The second part of the exercise required delegates to ‘flesh out” successful or accepted and
contingent initiatives as follows. Figure 11 shows the various outcomes of the wind-tunnelling
exercise and the actions that could follow each outcome.

Actions and Strategies
Accepted iR Contingent  #Z X V4 X
Short-term D 10y Scanning 10y
Action Destination Activity Destination
Preparatory | Contingency |,
Activity Planning
Unclassifiable Mixed X @/
Low-cost 10y Focused 10y
Planning Destination Scanning Destination
Research Revise |,
Programme ScenariOS

Figure 11 Actions and strategies following wind-tunnelling

These are as follows:

* Accepted initiatives: Describe the policy initiative as a set of short, medium and long
term commitments. Add short term actions needed to prepare for medium and long term
decisions.

* Contingent initiatives: Develop and outline a decision tree for contingent decisions.
Specify monitoring programme for decision indicators (e.g. the Key Scenario Indicators
identified earlier). Consider any low-cost preparatory work that could or should be done
even before a decision to commit is made.

* Unclassifiable initiatives: Describe a research programme needed to reach a decision.

Third Exercise — Develop and Test Own Policy Proposals

In the third exercise delegates were invited to repeat the second exercise, but using policy
proposals not considered so far, using as source material:

* The Horizon Scanning Hot Topics List (Section 3.1.1)
* Issues from the Interview Workbook (Section 2.2)

* The November Conference Output Common Issues (shown below in Figure
12)
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Common 1ssues

Common issues:

Possible Policy Options

¢ Educating next generation of
stakeholders re: emerging risks, 1. Teach children now about h&s. Introduce
risk management -- and H&S into the curriculum
communication

) 2. Move towards civil litigation to modify
¢ Role of regulation behaviour, rather than criminal sanctions.
(e.g. Insurance model?)

¢ Crossovers -- blurring between
home / work, health & safety / 3. Extend the role of the Health and Safety
environment system into: traveling on business;

commuting to work; working at home;

leisure activities in public places; leisure

¢ Links to well-being -- should not MRS
activities 1n private

look at health and safety in
isolation

4. Start a public debate about the trade-off
between Health and Safety and

¢ Divides -- big and small, skills and A .
environmental action

not, will and not

5. Measure HSE success in terms of general
well-being, rather than accident rates

Figure 12 Common issues from November conference

5.2 EVALUATION

Delegates were asked to complete an evaluation questionnaire. Overall the response was
positive, with 91% of delegates reporting ‘Good’ to the question on whether the event met their
expectations.

Most delegates found the instructions clear and that the sessions helped them picture the
scenarios clearly and helped them expand their thinking on the policy approaches considered in
the groups. They welcomed the opportunity to engage with colleagues and to acquire a greater
understanding of scenarios and how they can be used.

Individual comments received included:

On the process —

“The way the issue to be tested is framed is crucial. Too bland or unspecific an issue could
produce a bland response.”

“This was interesting in that the views on what we were wind-tunnelling varied — was it HSE
action and how we could influence things, or was it a wider action that may influence a policy
or activity?”

“It is difficult to picture how these scenarios might ‘pan out’ but the notion of thinking ahead
and planning policy considerations is very clear in my mind following the exercise.”

“Not enough time for the exercise.”

38



“| think it would have been better to concentrate on one initiative and do it in more detail. There
wasn’t really time to discuss the topics and come to a considered view about the scoring.”

On future actions —

“Encourage HSE to engage with DWP at a more senior level to extol the virtues of the
approach.”

On possible future topics —
“The project looking at the ‘footprint” of HSE i.e. its geographical locations.”
“How HSE can influence H/S systems and awareness at school level [8-15 yr?] What novel ways

can HSE use to persuade school authorities and children to accept that H/S is a key learning
skill and competence for the future world of work?”
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6. NEXT STEPS

6.1 DISSEMINATION WITHIN HSE

Why engage in scanning and foresight? The flow of new ideas builds flexibility into an
organisation, creates a learning culture, and encourages innovation. You can’t force people to
look ahead — but most do welcome the opportunity for reflective and creative thought. Start by
involving those who are most interested in exploring the future, and build positive word-of-
mouth. Encourage that with robust foresight tools, a clear evidence trail, and conclusions that
are both thought provoking and concrete in their implications.

Keep the scenarios alive. Create a menu of ways you might use them for different audiences.
This could include:

* Use the scenarios yourselves: as new ‘hot topics’ arise, imagine how they might
emerge in each of the four futures, and what questions, challenges, or opportunities they
would create.

* Present examples of incasting or wind tunnelling output in the scanning newsletter,
highlighting interesting applications of the scenarios to specific issues and questions.

» Offer half-day, on-site “scan and scenarios” workshops to specific teams within HSE.
Do mini-interviews by phone with participants first to determine what issues they think
are critical, and use those to focus presentations and scenario exercises.

* Explore values: ask people to choose what they most like and most deplore in each
scenario and use the resulting discussion to articulate and fine-tune a preferred future
for health and safety in the workplace, and HSE’s role in assuring that.

* Update the scenarios: change changes, and so should the scenarios. Monitor the news
for events that match the scenario patterns, potentially confirming them, altering them,
or rendering them obsolete.

Using the scenarios in a variety of activities and settings will allow you to evaluate how they
can most effectively contribute to a culture of foresight within the HSE.

6.2 DISSEMINATION EXTERNALLY

The Horizon Scanning Conference generated a lot of interest both in HSE’s Horizon Scanning
efforts, and in the scenarios. This needs to be built on by:

* Producing a Horizon Scanning Newsletter.

* Using the scenarios to engage with HSE’s stakeholders, for example, by running short
workshops.

* Continuing to expand the range of short form reports on hot topics.

* Promoting the scenarios through the OSI FAN Club (Future Analysts Network).

6.3 ONGOING FORESIGHT

The scenarios have brought together much of the information gathered in the first eighteen
months of the operation of HSE’s new horizon scanning system. They can be used now to guide
future scanning activities.

Now that the scanning groundwork has been carried out and that new topics may well not
surface so frequently, it may be appropriate to turn the focus of activity towards dissemination
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of the findings at the expense of scanning, although scanning does, of course, need to be
continued.

42



APPENDIX 1: INTERVIEWEES

Professor Raymond Agius, Professor of Occupational and Environmental Medicine, University
of Manchester

Dr Janet Asherson, Head of Policy, CBI

Dr Andrew Auty, Managing Director, Re: Liability (Oxford) Ltd

Stephan Bevan, Director of Research, The Work Foundation

Gary Booton, Director of Health, Safety and Environment, EEF The Manufacturers’
Organisation

Bill Callaghan, Chair, Health and Safety Commission

Sandra Caldwell, Director Field Operations, HSE

Kéren Clayton, Head of Process Safety Corporate Topic Group, HSE

Mike Cross, Head of Operations, Construction Division NW, HSE

Dr Andrew Curran, Director Health Improvement Group, Health and Safety Laboratory, HSE
Dr Paul Davies, formerly Head of Hazardous Installations and Chief Scientist, HSE

Dr Brian Fullam, Head Corporate Science and Knowledge Unit, HSE

Rory Heap, Disability Rights Commission

Professor Sir David King, Government Chief Scientific Adviser

Keith Montague, formerly development Director, CIRIA

Kevin Myers, Head Hazardous Installations Directorate, HSE

Michael Parkes, Head of Environmental Health and Trading Standards, Sandwell MBC
Professor Monder Ram, Professor of Small Business, De Montfort University

Jonathan Rees, Deputy Director General, HSE

Kevin Ross, Director of Legal Services and Enforcement, Commission for Racial Equality
Dr Robert Turner, Head of Occupational Hygiene Specialist Group, HSE

David Wallington, Group Safety Adviser, BT

Professor David Walters, Seafarers International Research Centre, University of Cardiff and
TUC Chair of the Working Environment

Lawrence Waterman, Chair of Sypol and Head of Health and Safety, Olympic Delivery
Authority

Dr Angela Wilkinson, Director, Scenarios and Futures Research, James Martin Institute, Said
Business School, University of Oxford

Jerry Williams, Head of Human Factors Group, Health and Safety Laboratory, HSE

Jane Willis, Strategic Programme Director, HSE

Richard Worsley, Director, The Tomorrow Project
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APPENDIX 2: FULL SCENARIOS

The full or research scenarios for this project each begin with a brief overview of conditions in
2017 and the historical changes that created them. They then explore how life is different in the
future in greater detail:

* What concepts, ideas and paradigms define the world around us?

* How do we relate to each other — what are the social structures and relationships that
link people and organisations?

* How do we connect with each other — what technologies connect people, places and
things?

* What are the processes and technologies through which we create goods and services?

* How do we consume goods and services — how do we acquire and use them?

Each scenario ends by focussing on the changing workplace, and changed health and safety
issues.
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APPENDIX 3: SHORT FORM SCENARIOS

The short form or workshop scenarios are brief, illustrated and easy to read in five or ten
minutes; they are designed for use in workshops.
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health and safety in the changing workplace

Leading article — Global Financial Tribune:
WiMax immersive edition — 1 December 2017

It's official. Yesterday’s report from Work, Life and World
tells us so. The roaring 1920s are back. And where do
we go to taste the energy and innovation of those boom
years of old? Well, believe it or not, to work.

The world of work is very different now from even five
years ago. Technologies have advanced more in the last
ten years than in the previous one hundred. Pervasive
computing, immersive communications, biotechnologies,
nanotechnologies, and new materials are transforming
production, offices, homes, our relationships, even
ourselves. We are all explorers now: and we’ll take a
little risk along the way. As for work-life balance, what
about it? To quote last year’s Productivity Consortium’s
ad campaign ‘Work? Life? It's all living?’

We work ‘glocally’ —in small, high tech outfits doing

global business — so where we work barely matters at all.

Why should it when immersive communications —
witness last week’s videophone sunglasses launch —
can take you anywhere in the world in an instant?
So we work at home or rent a desk at the
neighbourhood office down the road. ‘Factories’ are
cleaner, greener, self-monitoring, self-repairing.

Yes, it's great to be at work as we near the roaring
2020s. Or it is if you're one of the 50% working in the
brave, new, risk-embracing world of biotechnology and
innovation. For the rest of us, it's not all good news.

We worry about keeping pace with developments and
about what happens when systems collapse; we can
build virtual friendships on-line but nothing really
compensates for a chat at the coffee machine; and
increasingly, we wonder if human performance
enhancement technologies, both bionic and personality
improving, are turning us into something else, something
almost trans-human.

Others see a divide between those who work within the
innovation dynamo and those who do not. Manufacturing
jobs, contrary to predictions, are still very much around,
albeit transformed by intelligent infrastructure. Building
continues apace, particularly as the 2018 World Cup
approaches and as docks are expanded to meet our
ever-increasing import needs. These jobs can’t be done
at home. And neither can some of the new jobs — sorting
rubbish by hand for recycling may not be the most
glamorous of occupations but over 150,000 of us now do
it. In social occupations, we still need policemen to patrol
our high streets — vastly changed as chain stores move
online — and we still need carers for the elderly: with life
expectancy now at 93 years and rising, we’ll need many
more in the future.

The changing workplace has transformed the lives of
millions for the better; for others, not at all; and some, for
the worse. We’re heading for the roaring 2020s — but it's
not yet all coming up roses.

Economic vitality
over time.

KEY FEATURES OF THIS WORLD

STRONG, INCREASING UK COMPETITIVENESS
ECONOMIC BOOMTIME

CULTURE OF PARTNERED RESPONSIBILTY
INTER-CONNECTED SOCIETY

SUSTAINABILITY: EFFICIENT, ELEGANT DESIGN
LOW-FOOTPRINT CONSUMPTION

IMMERSIVE COMPUTING & MEDIA
WORKPLACE IS EVERYWHERE

For more information on Horizon Scanning visit www.hse.gov.uk/horizons/index.htm



Horizon Scanning:

health and safety in the
changing workplace

Breakout
Groups

The Digital Rose Garden
health and safety in the changing workplace

VALUES

« First loyalties to digital social network and
communities of interest;

* Value exploration and creativity;
» Focus on transcending the life / work conflict.

HEADLINES

“Work? Life? It’s all living!’

The roaring 1920s are back.

Virtuality Dependence tops sick note list.
Brain-Enhancing Drugs Boost Productivity

UK Brain Gain Boosts Innovation

Family sue over care home bionic suit accident
1 GB-wide broadband in 50% of UK homes

UK Net Hub down 2 hours after net attack; hackers
get 10-year jail term

Tonight I’'m gonna party ‘cos I’'m 99!

Worker SUE (Ex Air Host): “I'm gutted | lost my job to a
robot, but now | work as a virtual holiday rep in Third
Life/Westworld.”

Business Owner NEILL (of high tech company Limb
Assistive Devices, LADs): “Demand for our bionic limbs
remains high and is rising now we’ve introduced a new
leasing system for seniors.”

Employee representative TED: “I'm working closely with
various Government agencies looking at the many ethical
issues associated with the use of Human Performance
Enhancement technologies in the workplace.”

Local authority employee RAHEEMA: “| just don’t know
who is working and who is not.”

Health and safety representative STEVE: “WiFi remote
safety inspections are a breeze, but we're dealing with ever
increasing incidences of VRA (Virtual Reality Addiction).”

QUOTES AND METAPHORS

“Green de luxe”: eco-design is elegant and
parsimonious.

Not ‘shop ‘til you drop’ but ‘mod your bod’;

The changing workplace has changed the lives of
millions for the better

ADMIRED PEOPLE
Ray Kurzweil
Philip Rosedale

ATHRIVING COMPANY

An SME with a small staff mixing locals and ‘knowledge
nomads’, producing biomimetic clothing designs using
genetically tailored bioluminescent textiles for the
global market.

* These scenarios are intended to stimulate thought.
They are in no way predictions of the future and do not
represent HSE views on how the future may develop.
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Horizon Scanning:

_health and safety in the

changing workplace

Breakout
Groups

The Digital Rose Garden

health and safety in the changing workplace

Partnered Responsibility

» Pro-active adoption of technology, management of
risk a partnership among individuals, business, and
government;

* Ability to absorb impacts of conflict/war, resilience in
face of economic/social/ other shocks.
Inter-Connected Society

 People are more politically engaged and unified — act
in partnership with government;

» Generations are more closely knit, and families are
more inter-knit with interest groups: the cyber-
extended family;

* An enhanced sense of connection to, and responsibility
for, the national landscape and global environment.
Immersive Computing

» Seamless, immersive digital data/media environment
(telecoms and computing networks; Wifi / RFID);

» Overlays the real world and everyone accesses it
constantly.

Economic Boomtime

Increased UK competitiveness

« Harmonisation of regulations; differently abled in
employment; incorporation of migrants; enterprise

culture, expectation of well-being, and social cohesion.

A New Global Balance
* Globalised capital and BRIC economic strength;

» Partnerships as emerging economies strengthen and
move to centre stage;

* UK Economy booming, generating innovative goods
and services;

* Labour force growing — ‘Knowledge nomads’ in-migrating:
UK is the place to be;

» Offsets ageing of UK society;
* Business initiatives succeed;

* Innovations based on biosciences, materials sciences,
design expertise — linked to CSR; small, nimble, global
enterprises.

Low-Footprint Consumption

 Avid consumers of experience, not consumer goods —
but buy high quality when they buy;

* Designer food — but eco-friendly;

 Value parsimonious design resulting in resource
conservation;

 Low footprint holidays: Devon Riviera;

» Beyond health to HPE (Human Performance
Enhancement) and augmentation;

+ But still widespread obesity.

Sustainability Works

 Sustainability for design elegance and parsimony of
system solutions;

« Embrace technology innovation, but take responsibility
for impacts.

Workplace is Everywhere

» Transformative high tech;
* “Glocal”: small enterprises do business globally;

» Workplace has exploded and been absorbed: it's
everywhere;

» Biosciences, new materials;

» Ever more rapid technological advances as pace of
change outstrips development of social values, e.g., ethics.

Health and Safety Implicit

» Workplace stressors/risks: stress from over-immersion;

* Home stressors/risks: over-augmentation; over-reliance
on cyber social networks;

 Leisure stressors/risks: adrenalin overload;

« Attitude to H&S: a matter of exceeding congenital
potential;

* H&S infrastructure: in partnership with peers and
government; H&S built in at design phase, more
automated H&S monitoring and control;

» Extent of regulatory structure: HIGH

For more information on Horizon Scanning visit www.hse.gov.uk/horizons/index.htm



Horizon Scanning:

__health and safety in the

changing workplace

Breakout
Groups

Boom and Blame
health and safety in the changing workplace

Leading article — The Competitive Intelligencer:

from our database to your mobile PDA -
1 December 2017

Welcome, businesses of the world! A LSE economic
survey has confirmed the UK as the world’s most
supportive business environment. Low taxes and a
minimal regulatory environment entice the world’s
businesses to the UK free market. And in our 24/7/365
world, Britain needs to remain strongly

competitive — the current economic woes of those
nations that failed to keep pace with change are a daily
reminder to us to do so. The world’s climate may be

getting warmer, but the world’s markets are incandescent.

We've worked hard to become early adopters and rapid
adapters. We made the most of our strengths, and
business is booming in finances, business services,
competitive intelligence, technical expertise, and a
smaller but more competitive tourist industry.
Enterprises are larger: our successful small companies
have grown; less competitive companies are absorbed
by larger firms. Large chunks of manufacturing have
been outsourced, offshored or automated.

The job for life has gone and with it, many of the old
bonds of employer loyalty. Average tenure in post has
slipped to 4 years. Most workers, across all sectors,
are on short, fixed-term contracts. Being dismissed is
nothing unusual. It's just something that happens.

Biosciences have transformed teamwork and HR —
companies can now evaluate candidates’ fit to corporate
culture in terms of metabolism, personality, and
vulnerability to workplace environments and stress.
Health regimes can be tailored to our individual genetic
profile, and supported by a wide array of sanctioned
performance enhancement medicines. The latest
new-hire perk, the HealthNano implantable health
sensor, helps employees monitor their own health stats
as well as productivity. For the individual, it's preventative
health care — for the company, it's additional competitive
edge. And it helps keep our 1 million workers aged over
65 healthy and at work. We can’t afford to lose them from
the labour market — nor their skills.

Of course, more competition among companies means
more competition within companies. We know life is
losing to work under these conditions — while we can
work anywhere, corporate security and privacy concerns
keep most of us at the office, and at the office late:
evening rush hour now falls between 8 and 10 pm.

Yes, we’re still competitive, but how long can Britain’s
workforce keep up this white-hot pace

before blowing a collective gasket?

Economic vitality over time.

KEY FEATURES OF THIS WORLD

STRONG UK COMPETITIVENESS
ECONOMIC SUCCESS - CAN IT CONTINUE?
BLAME CULTURE

COMPETITIVE SOCIETY

STRONG CONSUMPTION

SUSTAINABILITY DELAYED

HIGH-TECH WORKPLACE | GENETIC IDs
INVASIVE COMPUTING

For more information on Horizon Scanning visit www.hse.gov.uk/horizons/index.htm



Horizon Scanning:

health and safety in the
changing workplace

Breakout
Groups

Boom and Blame
health and safety in the changing workplace

VALUES

First loyalties to current company or organisation;
Value competition and winning;
Focus on work.

HEADLINES

They’re Watching While You Work....

Nuclear Power 1: Renewables 0

Deregulate To Accumulate

Newsagents’ collective sue over paper cuts
ASBOs Reach Record High

‘Phish and Chips’: RFID scam; consumers hit

VWorkolace pressures linked to alcohol abuse” says
health advisor

Obesity: Britain tops EU league

PEOPLE

Worker SUE (MultiSource Energy): “l work all the hours
God sends and more, but it's not so bad because we’ve
got pills to help us along.”

Lawyer NEILL: “Genetic profiling saves my new materials
clients a packet.”

Employee representative TED: “Health and Safety takes
up way more time than pay issues.”

Local authority employee RAHEEMA: “Health and
Safety? Least of my problems.”

Ex health and safety representative now working for
Health and Safety Insurance (HSI) STEVE: “The new
Health and Safety accreditation scheme is a winner.”

QUOTES AND METAPHORS

“There is no society, there are only individuals.”

* “Success first, sustainability later.”

* “Maintaining productivity is a 24/7/365 endeavour!”

ADMIRED PEOPLE
Gordon Gekko
J R Ewing

ATHRIVING COMPANY

A large corporation offering global investment and
trading services, including competitive intelligence.

* These scenarios are intended to stimulate thought.
They are in no way predictions of the future and do not
represent HSE views on how the future may develop.
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Horizon Scanning:

_health and safety in the
changing workplace

Breakout
Groups

Boom and Blame
health and safety in the changing workplace

Blame Culture

» Resistance to new technology,

* Rejection of risk,

 Shattered by impacts of conflict/war;

* Fragility in face of economic/social/other shocks.

Competitive Society

» Ageing UK/European demographic;

* Widespread obesity;

» New focus on extended biological family as genetic
health- mapping gains importance.

Invasive Computing

* Pervasive computing (seamless, immersive telecoms
and computing networks; Wifi/RFID) monitors productivity;

« Total lifestyle, environment, and performance monitoring
by companies via implants tracking working wellness
and productivity.

Economic Success

Increased UK competitiveness

* Harmonisation of regulations; differently-abled in
employment; incorporation of migrants; enterprise
culture, expectation of well-being, and social cohesion;

A world of globalised capital

* BRIC economic strength;

» Global free market amplifies economic divide: UK
economy holding steady,

* Large enterprises;

* Focused on finances, business services, expertise,
and tourism;

» Government intrudes much less — regulatory structures
are reduced and the market is free;

* Knowledge workers staying home; skilled blue collar
out-migrating;
Business Adapt

« Initiatives known for rapid adoption and adaptation
more than innovation;

» UK label on services and ephemera.

Growing Consumption

* Who has time to shop? ‘fastgoods’;

» Conspicuous consumption still fashionable;

» Foods healthier — must enhance productivity;

* Nuclear power; fuel subsidies, no support for
environmental initiatives;

e What leisure?

Sustainability Delayed

» Only stable, surplus generating economy can afford
sustainability;

» Less consideration for the environment, leading to
worsening conditions;

» Technology: adopt and adapt — let someone else pay
for R&D, and externalise the impacts where possible.

High-Tech Workplace
* High tech for productivity;
 Big enterprises working globally;

» Workplace standardisation and limited company-sponsored
augmentation for competitive advantage;

« Financial sectors, technical services, expertise, and tourism
» Deregulating to generate wealth to fix environment;

BUT

Deregulation adds to environmental damage.

Health and Safety only for Productivity

» Workplace stressors/risks: high pressure to compete
successfully;

* Home stressors/risks: lack of home/down time;
 Leisure stressors/risks: insufficient leisure;

Attitude to H&S: necessary to maintain productivity;

H&S infrastructure: based within company; government
involvement minimal — increased role for insurance
companies;

» Extent of regulatory structure: MINIMAL

For more information on Horizon Scanning visit www.hse.gov.uk/horizons/index.htm



Horizon Scanning:

_health and safety in the
changing workplace

Tough Choices

Breakout
Groups

health and safety in the changing workplace

Leading article — The Economiser —
1 December 2017

We're calling it: the recession is now a slump. Asset
price deflation has spilled overinto a general deflation,
which low interest rates cannot correct. Chunks of our
cities decay as organisations outsource and migrate.
We've watched public agencies, NGOs, and big
business cut costs and re-trench. The health
infrastructure is creaking, pensioners are job-hunting
with the vigour of school leavers and in some cities,
gangs clash over turf. Climate change has lost out to
battling international organised crime as the new global
challenge.

The world of work has changed. Competition for the

best jobs is hot, and disappointed candidates with great
CVs are looking elsewhere in the world. Elsewhere,
people are elbowing each other aside for jobs with
long-term health and pension benefits. Yet even with
high unemployment, some seasonal and labour intensive
jobs go begging.

In the workplace itself, the picture has changed.

With shrinking revenues, ‘shabbily genteel’ now
describes too many British workplaces. Reports show
that old machinery, worn flooring, improvised wiring and
over-taxed ventilation and exhaust systems are common.
Advanced automation and intelligent systems installed
just five years ago aren’t getting the updates they need.

It's no surprise that accident rates are up — as are
insurance claims.

Yet in many ways, Britain’s employers and workers have
proved remarkably adaptable. Short term contracts,

part time working and creative shift patterns have kept
many a business afloat; and the older worker — who may
have skills, both technical and inter-personal, that many
employers now consider lost — is valued more highly
than ever before. Over 1 million workers are aged 65 or
over. The challenge is to enable them to continue to
keep working.

Britain is not a country in collapse. Flexible employers,
adaptable employees and continued business
endeavours, even in these troubled times, provide hope.
But we face at present a landscape littered with tough
choices and a future of tougher challenges.

It's time for action.

Economic vitality over time.

KEY FEATURES OF THIS WORLD
DECREASED EU COMPETITIVENESS
ECONOMIC STAGNATION

BLAME CULTURE

FRAGMENTING SOCIETY

REDUCED CONSUMPTION
SUSTAINABILITY BY COPING
PERVASIVE COMPUTING A LUXURY
WORKPLACES CHEAP AND SHABBY
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Horizon Scanning:

health and safety in the
changing workplace

Breakout
Groups

Tough Choices

health and safety in the changing workplace

VALUES
* First loyalties to self;
» Value security;

» Wish for the luxury of choice regarding
work/life balance;

I HEADLINES

| Monetary Policy Committee stands firm — lower
; interest rates must wait.

i Fourth anniversary of the great crash.
When will the bear market end?

Prices fell another 3% last year

Infections in warehouse linked to tag-chip implants
Crime levels reach 10-year high

“Where’s the aid we were promised?” say bankers.

Factory Worker SUE: “I've just started my third job this
year, | don’t know how long it will last. The pay’s not
great, but I'll get a pound extra an hour if | agree to wear
a productivity tag.”

Business Owner NEILL: "Health and what? It's a luxury
| can’t afford!”

Employee representative TED: “I'm flat out. And
companies switch management so often it's hard to keep
track of who you’re dealing with...”

Local authority representative RAHEEMA:
“I sometimes feel like I'm fighting a losing battle.
People don’t seem to listen the way they used to...”

Health and safety representative STEVE: “I'm banging
my head against a brick wall. How can | improve health
and safety when | barely know what people are doing or
where they work?”

QUOTES AND METAPHORS
“Tough choices require tough resolve.”

ADMIRED PEOPLE
Arthur Daley
Private Walker

EXAMPLE COMPANY

A medium-sized corporation working within the UK and
EU, producing small electrical appliances and struggling
to remain competitive.

* These scenarios are intended to stimulate thought.
They are in no way predictions of the future and do not
represent HSE views on how the future may develop.
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Horizon Scanning:

_health and safety in the
changing workplace

Tough Choices

Breakout

Groups health and safety in the changing workplace

Blame Culture

» Resistance to new technology;

* Rejection of risk;

 Shattered by impacts of conflict/war;

« Fragility in face of economic/ social/other shocks.

Fragmenting Society

* ‘As pressures on government increase, government
programmes are increasingly undependable;

» Europe moving towards the wings of the global stage —
seen as a fertile field for organised crime activities;

» Worried about personal and economic security, people
draw a close line around near relatives - the new
nuclear family.

Unfavourable Demographics

» Ageing UK/European societies;

» Widespread obesity;

» Skilled labour out-migrating if possible.

Computing Only For The Rich

» Seamless, immersive telecoms and computing
networks are a luxury for the wealthy;

* Increased technological monitoring of people using
RFID tags;

» Everybody else gets by with cell phones.

Economic Stagnation

» Decreased UK competitiveness;

* Globalised capital and BRIC economic strength;
» Labour competing hard for one good job;

» Companies tempted to use moonlight labour;

* Few business initiatives;

 Belt-tightening, retrenchment, cost-cutting.

Reduced Consumption
» Consumption at lowest ebb in thirty years;

» Consumers buy cheap goods, knock-offs, most
affordable in all categories;

» Drop in expensive imported foods, speciality foods,
organic foods;

» Conserve resource use to lower bills;
e Travel curtailed -- leisure at home;
* DIY health and wellness.

Sustainability by Coping

» No available capital to invest in retro fitting or
entrepreneurial initiatives;

» Technology: can’t afford the R&D — or ameliorating
any negative impacts;

* Resource degradation increases, but with straitened
resources, there’s not much we can do.

Workplaces Cheap and Shabby

* Outmoded high technology, no renovation of
infrastructure;
* Medium-sized enterprises operating mainly in Europe;

» Workplace increasingly shabby, worn, and a hazard;

Health and Safety Circumvented

* Workplace stressors/risks: worn office and
infrastructure;

» Home stressors/risks: unwarranted goods, lack of home
repair, stress from juggling conflicting priorities;

* Leisure stressors/risks: limited; hazards of worn-out
infrastructure;

« Attitude to H&S: problems are other people's fault;

» H&S infrastructure: individual responsibility, with some
limited government advice;

Extent of regulatory structure: Who cares?
Circumvention.

For more information on Horizon Scanning visit www.hse.gov.uk/horizons/index.htm



Horizon Scanning:

_health and safety in the
changing workplace

Breakout
Groups

A Virtue of Necessity

health and safety in the changing workplace

Leading article — Sustainability Times:
Local edition — 1 December 2017
WiMax immersive edition — 1 December 2017

The latest figures are in: going green and staying local
have fertilised a dormant economy. Britain is becoming
a beacon for high tech sustainability in our technically
astonishing world. But it is also a nation with huge
demands on its public services, particularly health
provision and elderly care. The have/have not gap has
widened. Yet the march of change continues.

Take the world of work. In some ways, it's similar to that
of ten years ago. Manufacturing still exists. There are still
large corporations — mostly with overseas owners and
notwithstanding those that relocated overseas, taking
many skilled workers with them. And the health and care
sector remains by far the largest employer. Yet in other
ways the world of work is very different.

Society has re-trenched. More people have shifted from
consumerism to self-sufficiency — it is a warmer world,
after all. It's been a gain for sustainability — and, it
seems, for revived competitiveness, as people re-create
businesses from a unique local and green perspective.

More and more of us work for small companies —in a
workplace as likely to be a ‘flat pack’ office in your boss’s
back garden as it is an office block. More and more
small businesses are sharing office space, production
machinery and support staff — using software to allocate

resources dynamically among several businesses,
lowering costs and reducing waste. Given our concerns
about climate change, this office ‘co-op’ may well be
just a cycle ride away. And new industries are emerging
that recycle, repair and ‘make do’. The ‘We Can Fix It
franchise is flourishing.

Of course, declining birth rates and a slowdown in
immigration mean it's more important than ever to keep
workers safe and healthy — particularly those 1 million
workers aged over 65. This is achievable - technological
progress has been blamed for increasingly complex
health and safety issues but at least we have the ability
to track workers’ health and stress indicators throughout
the day. Or at least we do if your employer can afford
the RFID monitor tag systems. It’s often those workers
who need them most that can’t have them — those in
care professions, for example, or people working shifts
and juggling child (and parent) care responsibilities.

So how do we keep our workers safe and well as the
world of work changes? No one pretends it's easy.
But it's essential. Our economy — and the future care
needs of all of us — may depend on it...

Economic vitality over time.

KEY FEATURES OF THIS WORLD
REVIVING UK COMPETITIVENESS

THE ECONOMICS OF RECOVERY
CULTURE OF PERSONAL RESPONSIBILTY
CLOSE-KNIT SOCIETY

SUSTAINABLE CONSUMPTION

“SHABBY GREEN” SUSTAINABILITY
PERVASIVE COMPUTING

GREENING OF WORKPLACES
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Horizon Scanning:

health and safety in the
changing workplace

Breakout
Groups

A Virtue of Necessity

health and safety in the changing workplace

VALUES

» First loyalties to family and local community;
» Value balance and wellness;

» Focus on life over work.

HEADLINES
¢ DIY Nation: “Can you fix it?”...”Yes we can!!”
» Carbon taxes to go up again

| « “Get off our backs!” say workers and management
i + Golden Oldies aim to create the Good Life
[ Oranges and Lemons, from Brighton...and Melons!

» Torquay beats Torremolinos! Record visitors to
seaside town...

* Public backs Governments 4Rs campaign:
‘Remember Reduce Re-use Recycle’

»  Community spirit echoes post-World War Il attitude

PEOPLE

Worker SUE: “It’'s tough holding down 3 jobs, but at least
| can check on my Gran round the corner on my mobile
videophone and webcam ...it's 5 years old now but it still
works OK.”

Businessman NEILL (Local Biofuel Producer): “I've had a
low sugar beet harvest this year so prices are high but
sales are still holding up.”

Employee representative TED: “Membership’s stable, but
people seem to rely on local social networks for support.”

Local authority employee RAHEEMA: “I'm worked off
my feet trying to keep tags on all the local businesses
springing up.”

Health and safety representative STEVE: “| spend most
of my time dealing with bad backs, what with all the local
food producers.”

QUOTES AND METAPHORS
* “Shabby Green” is the new black;

» A Nation of Tinkerers and Eco-Friendly Gardeners

ADMIRED PEOPLE
Trevor Bayliss

Charlie Dimmock

ATHRIVING COMPANY

An SME focused on local markets, specialising in
organic botanicals for nearby B&Bs and spas.

* These scenarios are intended to stimulate thought.
They are in no way predictions of the future and do not
represent HSE views on how the future may develop.
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Horizon Scanning:

health and safety in the
changing workplace

Breakout

Groups health and safety in the changing workplace

A Virtue of Necessity

Personal Responsibility

» Pro-active adoption of technology, management of risk;
+ Ability to absorb impacts of conflict / war;

* Resilience in face of economic / social / other shocks.

Close-Knit Society

» People use social networking to form tightly knit special
interest groups and enclaves;

» Families closer knit, but sometimes far-flung — children
out-migrated for jobs;

» Government focuses on elderly, health detection and
prevention; role of coach.

Unfavourable Demographics

» Ageing UK/ European societies;

» Widespread obesity, but not increasing;

+ Skilled labour out-migrating if possible.

Pervasive Computing

+ Seamless, immersive telecoms and computing networks;
Wifi / RFID;

* Used to link family and local community, for environmental
and health monitoring and problem detection; eases
home care and enables telemedicine for elderly.

The Economics of Recovery

» Decreased UK competitiveness;

» Dawn of the Pacific Era;

* Globalised capital and BRIC economic strength;

+ UK economy is recovering, but resources are still limited;

» Working in small local businesses and caring for
parents, family;

» Business initiatives are typically local, unique,
ecological, experiential.

Sustainable Consumption
» Consumption low but rebounding;

« Consumers buy durable, efficient goods, easy to repair,
modular, re-usable;

» Purchasing more locally grown food, doing without
imports — and eating less;

» Travel and leisure local and community-based;

» Focus on fitness, some use of HPE (Human Performance
Enhancement).

“Shabby Green” Sustainability

» Forced by economic limitations — don’t have much so
you don’t use much — innovations help;

» Assess health and environmental impacts of technology
before adopting.

Greening of Workplaces

High tech for green health;
Enclaves, mini-networks;

Increased workspace diversity (more small local
businesses, fewer large corporate offices, more home
working);

Less industry, more organic and speciality agriculture,
destination / experience / wellness businesses;

Increased personal responsibility and green values;
BUT

Increased pressures for cost reduction can lead to
increased regulatory avoidance.

Health and Safety in Moderation

Workplace stressors / risks: more manual jobs;
increase in ‘traditional’ injuries;

Home stressors / risks: too much responsibility for family;
Leisure stressors/risks: minimal;
Attitude to H&S: individual responsibility;

H&S infrastructure: government as coach; self-organised
support networks;

Extent of regulatory structure: MODERATE.

For more information on Horizon Scanning visit www.hse.gov.uk/horizons/index.htm
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8. GLOSSARY: FORESIGHT TERMS

Confirming hit: a scan hit that provides additional evidence that an original scan hit could
develop into a full-blown trend (see scan hit).

Driver: development producing major change; may be an emerging issue, a trend, or a
megatrend (see megatrend).

Effects: this term loosely encompasses all the linked changes that change itself causes: mapping
the effects of change in essence looks not just at the result of the cue ball striking the racked
balls, but at the subsequent results of the balls in motion as they rebound off the table walls and
each other. As differentiated from impacts: this term, on the other hand, loosely encompasses
how all the players involved feel about the effects of the cue ball striking the racked balls. The
"impacts" of change are our evaluations of all the effects of change - and thus vary from person
to person.

Emerging issue: a source of change -- the first case; the original idea or invention; the
watershed event; the social outlier expressing a new value - that is, a sign of change that exists
presently in only a few scattered instances, which might multiply into enough data points to
constitute a trend. You might say that an emerging issue is a trend with only one or two cases,
Environmental scanning: see horizon scanning.

Foresight: see futures studies.

“Future present:” a clumsy term to describe the time described in images of the future: the
present-day of the future any image describes, or the future considered as if we were living in it
now, with our present as its past.

Futures studies: a trans-disciplinary, systems-science-based approach to analysing patterns of
change in the past; identifying trends of change in the present; and extrapolating alternative
scenarios of possible outcomes in the future; in order to help people create the future they most
desire.

Horizon scanning: the research strategy of reviewing a broad range of information sources
across all fields of investigation (STEEP / EPISTLE / PESTLEC) in order to glean data about
emerging sources of change; also known as environmental scanning.

Image of the future: an imaginary description (in any format or media) of a possible future
outcome for a given item of interest: a person, a community, an organization, nation, society,
bioregion, planet, etc. An infinite number of possible images of the future exist. This futures
concept is related to the notion in physics of alternate universes.

Megatrend / metatrend: commonly used to indicate a widespread (i.e., more than one country)
trend of major impact, composed of sub-trends that in themselves are capable of major impacts.
More precisely, a cluster of related trends which reinforce each other and together form a
‘super-trend’, of which the best example is perhaps globalisation: the cluster of related trends in
production, infrastructure development and linkage, labour mobility, capital mobility,
worldwide IT capabilities, etc., all of which tend to reinforce each other's growth through a
complex system of interrelationships allowing feedback and feedforward.

Scan source: a documentable source of information about change; may be published
(newsletter, journal, magazine, conference proceedings, book, newspaper); online (website,
weblog, e-journal, bulletin board, discussion group); broadcast (TV, radio); or live (focus group,
conference, interview, personal conversation), as long as it is documentable.

Scan hit: a datum (fact) providing information about an emerging issue, trend, or driver of
change. Ideally, a scan hit identifies an emerging issue that is objectively new even to experts,
confirms or is confirmed by additional scan hits, and that has been identified in time for social
dialogue, impact assessment, and policy formation.

Scenario: a technical term usually used to describe an image of the future deliberately crafted
for planning or foresight purposes. It should be rooted in identifiable trends or emerging issues
data extrapolated and organized using an explicit theory of social change. It should describe
how changes created the particular future present out of the past, and offer a vivid, provocative,
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accessible picture of how the future present differs from today. Scenarios are often evaluated in
terms of plausibility and probability; they should contain both opportunities and threats — they
are statements of possible future outcomes.

Scenario building: the process of combining data about change — trends, drivers, emerging
issues, and their potential impacts — into a coherent, logically consistent narrative describing the
world at a specified future time. Many different approaches exist, of which the following are a
few examples:

* Matrix: popularised by Peter Schwartz in The Art of the Long View, also thought of as
the approach used at Shell Oil and the Global Business Network. Essentially, chooses
two highly important but highly uncertain trends or emerging issues to act as “drivers”
of change, and creates a 2X2 matrix by expressing each driver as a continuum between
two antithetical outcomes. The scenarios are created in the four spaces defined by the
opposite ends of the two continua.

* FAR/futures table: developed by R. Rhyne (1981), the Field Anomaly Relaxation
approach to generating futures chooses relevant trends and emerging issues of change,
forecasts a range of potential outcome values for each, and then allows the creation of
internally consistent scenarios by creating a comparative table which allows checking
each potential outcome of each variable against all the others, scoring for contradiction.
Scenarios are generated by choosing those clusters of trend outcomes that do not
contradict each other.

* Dialogue: an approach used by Sociovision and refined by Joop de Vries which
explores potential outcomes of drivers, trends, and emerging issues by means of a
facilitated dialogue, resulting in group mapping of potential outcomes and expression of
the metaphors and future images which provide organising motifs for clusters of
outcomes.

* Diversity: an approach developed at the Hawaii Research Center for Futures Studies,
which focuses on creating scenarios depicting medium- to long-term futures (at least
one generation out). Three to five emerging issues from different STEEP categories are
used to generate potential impacts and cross-impacts; these details are woven into a
narrative depicting a possible future which is maximally diverse from the
present.Parameter: developed at SRI International and documented by Thomas
Mandel, this approach assumes four archetypal scenario outcomes — upside, downside,
transformational, and wildcard — and creates scenarios by extrapolating possible upside,
downside, transformational, and wildcard outcomes for each trend or emerging issue
chosen as relevant.

Seed(s) of change: see emerging issue.

Trend: a pattern of change over time in some variable of interest. Having trend data for some
variable implies multiple instances of that variable. For example, one revolution in Africa is an
event; two or three revolutions would call for comparative case studies; fifteen revolutions in
countries in Africa within five years would constitute a trend. One of the most obvious, and
largest trends, is the increase in world population. A potentially even larger trend, but much less
obvious -- or even agreed upon -- would be the gradual warming of the Earth’s atmosphere.
Another is the continuing decline in the cost of microchips and consequently of computers.
Weak signal: see emerging issue.

Wild cards: low probability but high impact changes — like a global plague, or the invention of
table-top fusion — usually described as events rather than gradually unfolding changes. NOTE:
they may be very positive, very negative, or mixed in effects and impacts.

Variable: a quantifiable subject of study, the value of which can change over time.

Vision: a technical term used to describe an image of the future that articulates an individual’s
or group's most closely held values, most cherished ideals, and most preferred goals in a
positive statement of a preferred future outcome.
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HSE futures scenario building
The future of health and safety in 2017

This report describes the processes, output, and
participant evaluations of a scenario-building project
completed for the Horizon Scanning function of the Health
and Safety Executive. The scenario process incorporated
critical issues of change derived from 28 interviews of

HSE policy-makers and outside experts. Participants in

a two-day scenario-building workshop chose drivers of
change from among these issues, and created a framework
defining four different possible futures for health and safety
in the UK in 2017. The scenario process also incorporated
the emerging changes identified by horizon scanning

as ‘hot topics’ for health and safety. Results from the
workshop were written up in two formats:

] ‘research scenarios’ that include supporting
evidence such as reference to other government
agency foresight research and scenarios; and

] ‘workshop scenarios’ that present the key ideas in
a vivid but compressed format to generate group
dialogue.

As a test of their efficacy in generating policy discussion
and ideas, the scenarios were deployed twice:

[ ] at the HSE Horizon Scanning Conference in
November 2006 to spark wide-ranging discussion of
possible challenges facing the HSE; and

[ | in a subsequent wind-tunnelling workshop to
demonstrate how scenarios can be used to
consider specific policies in the face of potential
change.

This report and the work it describes were funded by

the Health and Safety Executive (HSE). Its contents,
including any opinions and/or conclusions expressed, are
those of the author alone and do not necessarily reflect
HSE policy.
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