
MetaScan 2

Building resilience 
in the transition to 
a digital economy 
and a networked 
society
October 2012



Disclaimer

 
Policy Horizons canada is a dynamic foresight organization within the Government of canada whose 

mandate is to help anticipate emerging policy challenges and opportunities, explore new knowledge and 

ideas and experiment with methods and technologies to support resilient policy development. The views 

contained in Policy Horizons canada documents do not necessarily represent the views of the Government 

of canada or participating departments and agencies.

Policy Horizons canada publications are readily available for personal and public non-commercial use and 

may be reproduced, in part or in whole and by any means, without charge or further permission from Policy 

Horizons canada. Policy Horizons canada should be identified as the source of the material.

This document is available electronically on the Policy Horizons canada website www.horizons.gc.ca

PH4-137/2013e-PDF

978-1-100-22286-8

© Her majesty the Queen in right of canada, 2013

2 MetaScan 

http://www.horizons.gc.ca/


acknOwleDGemenTs

This study is a collaborative effort that draws insights from several 

foresight studies and exercises that Policy Horizons canada prepared 

between november 2011 and august 2012, including:  

 the next economy and driving Policy on a shifting terrain.  Those 

studies involved interviews and workshops with a wide cross-section 

of national and international participants from government, the 

private sector, civil society and universities. These participants are 

listed in each of the studies. Policy Horizons canada is grateful to 

them for sharing their ideas and insights.

Horizons 2012 metascan Team was composed of Peter Padbury, 

steffen christensen and nicola Gaye with assistance from all of the 

Horizons staff who participated in numerous conversations and 

workshops that shaped this study including:  katherine antal, imran 

arshad, Teresa Bellefontaine, stefanie Bowles, David cavett-Goodwin, 

colin Dobson, alain Denhez, Blaise Hébert, Jean kunz, andrew 

macDonald, marissa martin, craig mcnaughton, emma moore, alan 

Painter, Peter reinecke, Julie saumure, Gary sawchuk, cara Vanayan, 

Jean-Philippe Veilleux, nancy white, eliza lavoie and Greg wilburn. 

as well as Horizons’ corporate staff who helped in other ways: 

wanda Baburek, marie de Beaumont, louis-Philippe Gascon, kelly 

ann lambe, claudia meneses and elizabeth Vu. with special thanks 

to our Directors General Paul De civita and Judy watling for helpful 

strategic oversight and to naomi kuhn for the graphic design and 

layout.

Many thanks to Corning, Microsoft, Honda, Objet 
Technologies, the Institute For The Future (IFTF),   
Salman Khan and the Khan Academy and Mark Perry  
for the permission to use their images and videos.
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PurPose of this study:  Over the last year, Policy Horizons canada prepared foresight studies and 

exercises on the next economy and driving Policy on a shifting terrain. what clearly emerged across all 

these studies is how influential digital technologies – including virtual telepresence, sensors, data analytics, 

robots, artificial intelligence, and 3D printing -  will be shaping our world. This study picks up where the others 

left off and takes a closer look at how five rapidly emerging digital technologies will shape the economy, 

society and governance. How might our economy and institutions change? what policy challenges and 

opportunities should we prepare for?

metascan 2 does not predict the future. The study, however, explores a range of plausible futures and identifies 

a number of potential “surprises” or policy challenges, and assumptions that may no longer be appropriate to 

help shape public policy. The objective of this study is to encourage dialogue and debate on these challenges 

to help develop robust policy strategies to address them.

Context:  There have been amazing changes in the economy and the way it is organized over the last 20 

years. it is hard to imagine a world without Google, instant communications and global supply chains offering 

cheap products from everywhere.  several of the authors cited in this study say we are entering the third 

industrial revolution or the digital economy. Over the next decade, emerging digital technologies such as 

data analytics, sensors and artificial intelligence will transform or replace many products, processes and jobs. 

They will enable new kinds of tools and processes for co-creation, co-production, co-monitoring and co-

consumption. They will fundamentally affect established roles and responsibilities among societal actors, and 

may even change how we define government, business and civil society. To build a prosperous and resilient 

economy and society we will need to understand these changes. 

There are many other forces driving change and shaping our world, such as geo-economic and geo-political 

realignment; the debt crisis and reduced public funds; growing environmental pressures; and the growing 

diffusion of power among societal actors. These changes have been explored in earlier foresight work by Policy 

Horizons canada. while not covered explicitly in this study, they are an important context and have influenced 

this analysis in a profound way.  new foresight work will focus on emerging technologies, canada’s place in the 

world and explore possible impacts on issues such as security, communities and organizations.

executive SuMMary
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emerGinG POlicy cHallenGes:
the following is a summary of the key policy challenges identified in this study. often buried within most 
challenges are opportunities. 

•	 the accelerating rate of technology-driven change:    we have been hearing about these 
digital technologies explored in this study for a decade. it is easy to be complacent, but these technologies 
have matured to the point where they are entering the market and the workplace in a very significant 
way. The key uncertainty is how fast these technologies will be integrated into life and business practices. 
ignoring or underestimating the rate of change will undermine our preparedness and resilience.

•	 the emergence of digital suPPly chains:  The technologies described in this study, especially 
3D printing, will enable supply chains that are almost entirely digital for a growing number of goods and 
services. an all-digital supply chain means workers can live anywhere in the world.

•	 the rise of virtual workers:  Virtual workers use online collaborative tools to work across national 
boundaries on contracts that can last hours, days or longer. a growing number of sophisticated websites 
currently facilitate match-making, employer/contractor relations and task monitoring. Virtual work is a way 
to recruit skilled foreign workers, expand job opportunities for canadians, and diversify trade in high and 
low skilled services. as the number of international virtual workers expands, it could lead to a rebalancing 
of wage rates around the world and in canada.

•	 growing income inequality:  Digital technologies will increase productivity often using fewer or 
different workers. Both high and low skilled areas from professional services to retail will be affected. while 
there are many counteracting factors, digital technologies could lead to more job de-skilling and possibly 
job loss, and the possibility of greater income stratification. 

•	 Just-in-time skills develoPment:  Having the right skills for the digital economy will improve 
competitiveness and productivity. colleges and universities will eventually integrate the new technologies 
in their programs. But what about existing workers that do not have access to educational institutions and 
the unemployed? are there new, faster ways of learning and certifying? There are currently more than 2 
million online courses.  is there a need to re-assess and re-tool the educational system to enable students 
and workers to learn in a more flexible, just-in-time fashion?

•	 Pool of skilled virtual workers as a comPetitive advantage:  The global competition 
for skilled workers is fierce now and is poised to intensify in the coming years due to aging demographics 
in developed nations. in the emerging digital economy, firms will increasingly be virtual, international, 
project-oriented networks drawing on skilled workers wherever they live. Beyond education, are there 
other changes in policies, taxes and infrastructure that would support skilled individuals in participating in 
this new game and give countries strategic and competitive advantages.

•	 growing Pressure to collaBorate and networked governance:  Over the next 
decade, new digital technologies and other drivers will reshape national and global economies; the 
policy landscape will get more complex, dynamic and interactive. Building consensus and mobilizing 
the expertise and resources of other actors in society may be essential to solve emerging challenges. 
Government, business and civil society will need to learn new skills, work in new ways, provide new kinds 
of services and take on new roles. 
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change DriverS
these developments will play a significant role in 
shaping the economy and governance over the 
next 15 years

what are they? 
in a world of causes and effects, 
change drivers are developments 
that cause a significant alteration in 
the system under study.

a day made of glass 2: 
unpacked (a walk through of the 
technologies featured in this video)

a day made of 
glass 2 (corning’s 
vision of the future)

how can you use change drivers?
many environmental scans focus on change drivers and their implications. in a 
foresight study, surprises and challenges emerge as the change drivers interact 
with each other and the system under study.

Virtual telepresence allows users to feel as if they are present at another 
location in a way that approaches actual presence. This technology is 
already being used in education, health care and other services. The 
technology is expected to improve greatly over the next decade and 
become increasingly affordable. sunglasses with heads up displays, virtual 
reality glasses and data gloves that allow remote touch will exist, along 
with multiple digital surfaces and tracking 3D cameras for telepresence. 
corning’s vision of the future, based in part on technology available today, 
helps us imagine what the future could be like. These technologies will 
change the way we work, where we work and with whom we work: either 
across town or across the globe. They could have a number of benefits, 
such as reducing greenhouse gases, but also challenges such as device 
access, affordable bandwidth and ensuring cyber security. 

VirTual TelePresence
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Data analytics is the process of merging and analyzing data from 
diverse sources to gain insight for decision making. web behaviour 
monitoring and data set integration are now commonplace in many 
government and commercial applications. sensors will be embedded 
in everyday devices, such as shoes, toilets, refrigerators and cars. 
Data streams from these sensors will connect via the internet of 
things enabling assessment of individual and population health 
status, location of goods in a warehouse and water quality at the end 
of a pipe. combined with powerful cloud-based data visualization 
and management tools, real-time data aggregation will enable 
customized services for individuals and more informed policy. 

artificial intelligence (ai) includes 
such traits as reasoning, planning, 
learning, communication, 
perception and the ability to move 
and manipulate objects. ai is in 
wide use today: in apple’s siri for 
voice recognition, Google goggles 
for image search, Facebook’s 
face recognition, nasa’s rovers, 
and algorithmic stock trading. 
ai innovations are software, and 
tend to be incorporated rapidly 
and passively into systems as new 
features, often at little incremental 
cost. ai adds capabilities in 
significant steps, as technologies 
mature enough to be useful. many 
tasks will be able to be automated 
through ai, improving efficiency 
and productivity.

emerging artificial intelligence areas

aBility

augmented reality
display overlays for 
glasses and windshields

real-world 3d object 
identification

real-world search, 
robotics

automatic data fusion 
of disparate databases

evergreen infographics 
using live data

3d environment 
modeling from images

interior mapping and 
usage models

speaker following and 
tracking

Personality and emotion 
modeling; facial 
expression recognition

live event translation 
and interpretation

“Pleasant” user 
interfaces; seamless 
and friendly responses

aPPlication

microsoft in 2019 

DaTa analyTics, sensOrs  
anD THe inTerneT OF THinGs

arTiFicial 
inTelliGence
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3D printing — also known as additive manufacturing — allows highly 
customized parts and products to be printed on demand, anywhere. it is 
already being used to produce a wide array of products from furniture, 
clothes, bones and prostheses to auto, airplane and building parts. 
Boeing is working on printing airplane wings without rivets. r&D efforts 
are increasing the capability to print with a growing number of materials, 
allowing for ever increasing sophistication of the products that can be 
made with 3D printing. Their expanding use will change the economics 
and location of manufacturing. in 2012, the us government established 
the national Additive Manufacturing Innovation Institute (namii) in 
partnership with the private sector to promote innovation in 3D printing 
and help transform the manufacturing sector.

Today, robots are used in 
experiments involving such 
tasks as inventory stock-taking, 
load-moving, housework, elder 
care, remote sensing and virtual 
telepresence. as ai improves, 
they will get smarter and more 
capable. Task-specific robots could 
do tasks as diverse as surgery, 
cooking and driving. Businesses 
will continue to be early adopters, 
with home use following on 
as prices decline and features 
become more competitive.

robots equipped with tactile 
sensor better able to identify 
materials through touch than 
humans, enabling more lifelike 
prosthetics (article)

new honda robot asimo 2012

the latest advances in 
3d Printing 

Bioprinting (article)

revolution in art & design using 3d 
Printing (interview w/ neri Oxman, 
Director of the mediated matter lab at miT)

rOBOTs

3D PrinTinG is  
cHanGinG manuFacTurinG

MetaScan 11 

http://namii.org/
http://viterbi.usc.edu/news/news/2012/robots-get-a.htm
http://viterbi.usc.edu/news/news/2012/robots-get-a.htm
http://viterbi.usc.edu/news/news/2012/robots-get-a.htm
http://viterbi.usc.edu/news/news/2012/robots-get-a.htm
http://viterbi.usc.edu/news/news/2012/robots-get-a.htm
http://www.youtube.com/watch?v=R8UeT9r4cmg&feature=player_detailpage#t=88s
http://www.youtube.com/watch?v=xXYq_Tm6tq4
http://www.youtube.com/watch?v=xXYq_Tm6tq4
http://www.explainingthefuture.com/bioprinting.html
http://www.youtube.com/watch?v=FakIQ2wiHG0
http://www.youtube.com/watch?v=FakIQ2wiHG0
http://www.explainingthefuture.com/bioprinting.html
http://www.youtube.com/watch?v=FakIQ2wiHG0
http://www.youtube.com/watch?v=xXYq_Tm6tq4
http://www.youtube.com/watch?v=R8UeT9r4cmg&feature=player_detailpage#t=88s
http://www.youtube.com/watch?v=xXYq_Tm6tq4
http://www.youtube.com/watch?v=R8UeT9r4cmg&feature=player_detailpage#t=88s
http://viterbi.usc.edu/news/news/2012/robots-get-a.htm


THe scramBle 2025  
(THe exPecTeD FuTure) 
many western governments have been constrained by a long period 
of slow growth and lingering debt, but the Brics (Brazil, russia, india 
and china) have managed to grow. in 2025, they collectively account 
for more of the world’s economy than the G7. They use their purchasing 
power and state capitalism to promote their own digital champions.  
at this time, 50% of the global population has the means and now 
participates in the digital economy. with the exception of a few large 
multinational firms, most firms are scrambling to keep up with the 
pace of change. There are no clear winners. This is a period of hyper-
competition with much “creative destruction”. some manufacturing 
has returned to canada as 3D printing and robotic assembly help firms 
customize for global niche markets. The business-led, government 
supported digital skills training centres have been unable to keep 
up with demand. in the search to fill skilled labour shortages, some 
firms hire foreign virtual workers at half the cost.  many canadians buy 
customized digital goods and services but most are produced outside 
canada. ironically, in the digital age, canada maintains a healthy balance 
of trade by exporting natural resources - as a major developer and 
producer of smart and nano-materials for 3D printers.

the ScenarioS
what are they? 
scenarios are a systematic way of exploring how change drivers interact to create 
a range of plausible futures. effective scenarios move beyond conventional 
wisdom and the expected future to explore low probability but high impact 
futures that are plausible but often discounted or ignored. scenarios help 
identify potential challenges and surprises. with this information and a deeper 
understanding of how the system may behave, we can develop more robust 
policies, plans and strategies. 

how can you use the scenarios in 
this study?
imagine fully immersing yourself 
in each scenario. consider what 
challenges might emerge if we keep 
today’s policies and institutions. are 
we ready?
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GlOBal cOnsOliDaTiOn 2025 
(incremenTal Decline)
The global economy suffers from a decade-long recession. Developed 
and emerging economies alike have shrunk. a number of large global 
firms are innovating and consolidating. They are using all available digital 
technologies to produce low cost but highly customized goods and services 
for the global middle class. as these technologies increase productivity with 
fewer workers, unemployment grows, particularly among workers who do 
not have the necessary skills and knowledge of the new technologies to 
be part of the emerging economy. Part-time and occasional work expands. 
income inequality and public unrest is growing. lower tax revenues 
force governments to cut and outsource some traditional public service 
functions. some citizens are concerned as canada increasingly contracts 
out to lower cost foreign firms and even foreign governments to deliver 
state-of-the-art public services to canadians. For instance, Google education 
has revolutionized education using artificial intelligence and data fusion 
to develop and certify “micro-skills” training in ten minute video segments 
funded entirely by advertising. many canadians use Google Health for 
in-home health diagnostics and monitoring. a global underclass has also 
emerged, as they are both enabled and disabled by open source innovation 
that has accelerated the rise of free and low-cost digital goods and services.

THe DiGiTal ecOnOmy arriVes 2025  
(incremenTal PrOGress)
High technology innovation drives a new era of global prosperity and rapid change. key countries cooperate to 
promote economic growth, expand equity and ensure global environmental sustainability. as a new technology 
arrives on the scene, it hybridizes with existing technologies and creates new opportunities in other sectors and 
professions. Global supply chains become shorter and more digital. innovations in 3D printing allow nimble 
investors to quickly customize a growing range of products. Fewer materials are moving around the planet. 
ai is incorporated in a growing number of smart products, which are sold as services: your running shoes and 
toilet connect through the internet to monitor your health which lowers your insurance. One third of canadians 
are virtual workers for foreign firms, and a similar number of foreigners work virtually for canadian firms. 
Global agreements are being negotiated to cover the complex benefits packages for virtual workers who work 
transiently in many different countries. Government departments have become service-oriented problem-
solving networks using the latest tools to engage citizens in innovative policy and program development 
processes. Data aggregated from many sources helps identify emerging issues and offers a system-level analysis. 
many government services are delivered automatically by smart software through citizens’ smartphones, 
surfaces and glasses. 
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leaP-FrOGGinG TO THe cO-creaTiOn 
ecOnOmy 2025  
(TransFOrmaTiOn)
Over the last decade, two factors created a crisis that changed the 
way we think about work and the nature of the economy. rapid 
technological change produced high and persistent unemployment in 
many countries. in addition, the growing use of virtual workers led to 
a gradual rebalancing of global wages and a consequent narrowing of 
wage rates between developed and developing countries. it was hard 
for many families. People started to use new technologies to co-create, 
co-produce and co-consume goods and services with others to make 
ends meet. in parallel, the global open source movement started to knit 
these experiments together. By 2025, the infrastructure for a new kind of 
economy emerged enabling complex chains of people to organize the 
production and exchange of goods and services without using scarce 
money. The digital, traditional and emerging co-creation economies all 
continue to exist and feed global supply chains in different ways. society 
is in the midst of a significant value shift. Perceptions of wants and needs 
are changing. many people piece together traditional and virtual work in 
an effort to re-align their work with other family and life goals. The role of 
government has changed in this historic shift. Government is becoming 
far more agile and networked. experiments with digital democracy build 
a rapid but evolving consensus from very diverse voices.  

14 



policy challengeS
these changes may significantly challenge 
existing policies over the next 15 years
what is a policy challenge? 
a policy challenge is an issue that current policies and/or institutions may not be ready or able to address. identifying, 
analysing, debating and clarifying the challenge helps us to develop more robust strategy and policy to handle it. 
Foresight helps identify emerging policy challenges.

a growing number of sites like 
freelancer.com and elance.com 
are facilitating virtual work across 
national borders for short term 
contract work – a sign that the 
“project economy” is growing. On 
the positive side, virtual work allows 
canadians to find work with foreign 
firms in need of their skills and for 
canadian firms to find foreign talent 
needed to fill gaps in their value 

chain. 

cOnsiDeraTiOns:
•	 unclear norms:  cherry (2010) 

notes national boundaries are 
problematic in regulating virtual 
work, as parties may be unaware 
of, or ignore, which standards and 
minimum wage rates apply. There 
may be a need for new international 
norms to protect both virtual workers 
and employers. freelancer.com

elance.com

are we reaDy FOr THe rise OF VirTual wOrkers? 
•	 gloBal reBalancing of wages: Growing virtual work across national 

borders will put pressure on wages to move toward a global equilibrium for 
virtual work. when canadians are competing with similarly skilled foreign virtual 
workers there would be pressures to pay similar wages for similar work. Over 
time, wages for virtual workers in low cost emerging economies could rise, while 
wages for canadians could fall. if virtual work becomes a significant proportion 
of GDP, it will impact non-virtual work wages as well. The best way to ensure 
higher wages is to have skills or knowledge that allows the worker to add value 
in unique ways.

•	 more non-standard work:  Preparing social policy for a period of rapid 
job turn-over and more non-standard work (i.e. no job benefits or pension) will 
be important to national well-being.

•	 aPPlication of canadian Benefits:  currently there are many bilateral 
agreements among countries facilitating payment of social benefits based on 
traditional employment in another country. Do they apply for virtual work? 
To attract the best virtual workers will a canadian firm have to offer foreigners 
access to pro-rated canadian benefits in programs like cPP and health 
insurance?  

•	 re-thinking immigration:  Our concept of immigration may change when 
there is less need to move workers to canada and there may be less motivation 
to emigrate.  

?
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we live in a period of unprecedented technological change. The next generation of technologies (virtual 
telepresence, sensors, data analytics, 3D printing, artificial intelligence and robots) is taking off. These 
technologies give software the capacity to understand speech, recognize patterns and feel textures: in short, to 
perform functions that once only humans could do. The comparative advantage of human labour over smart 
machines is shifting. many experts anticipate a period of significant job displacement and job loss. 

cOnsiDeraTiOns: 
•	 sPeed of change: The key 

uncertainty is the rate at which 
these technologies will re-shape 
the economy. many are moving 
faster than most people expect. 
underestimating the speed 
of change will lead to missed 
opportunities and increased 
unemployment.

•	 JoB creation: How can 
canadians prepare themselves 
to compete  in an environment 
where the growth industries have 
high productivity but few jobs? 
“The key to winning the race is 
not to compete against machines 
but to compete with machines.” 
(erik Brynjolfsson and andrew 
P. mcafee. The race against the 
machine. Digital Frontier, eBook, 
2011). However, the ability to 
use the latest technology often 
requires high tech and design 
skills, which are in short supply.

are we reaDy FOr GrOwinG  
TecHnOlOGy-DriVen unemPlOymenT? 
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Digital technologies will increase productivity - often with fewer workers. a portion of the canadian 
population will thrive in the emerging economy. an unknown but growing number of high and low skilled 
workers in canada will lose steady jobs, to be replaced by part-time, intermittent and seasonal work as 
technology-driven unemployment and digitization proceed through the economy. income inequality  
will likely rise. 

cOnsiDeraTiOns:
•	 less staBle income:  individuals or families without a full-time job or with low incomes will have a diminished 

capacity to invest in their futures (i.e. house ownership, education, retirement). The stresses could also undermine 
family stability and health. How best might government or others help address income variability?

•	 digital inequality:  Digital skills, in combination with other skills, will be increasingly essential to land high-value 
jobs. Populations at risk of losing employment opportunities  face a double whammy if they lack both the skills to help 
with market transitions and the digital skills to help them land the next job. what programs can canada put in place to 
ensure a digitally resilient population across the age spectrum and regions?

•	 more collaBorative Production and consumPtion:  more individuals may use digital technologies to 
lever personal skills in creating, sharing, trading and renting goods and services to offset part-time work and boom 
and bust cycles. This may occur at the family, firm or national level. what set of policies would assist people in helping 
themselves in reducing costs and sharing consumption?

3D printing is evolving rapidly. There are currently over 26 different materials used in 3D printing. Over the 
next decade, more and more consumers will have a say in product design and the production of increasingly 
complex products will decentralize. early in the coming decade, 3D printing will enable forward-looking 
entrepreneurs to integrate it in existing processes; later in the decade, it will be in many homes and 
dramatically shorten value chains for a growing range of consumer goods.

cHallenGes: 
•	 more comPetition:  most manufacturing by canadian small and medium enterprises (smes) is focused on 

customization for niche markets. This technology makes global markets more accessible for canadian smes but also 
increases the competition for customization here. 

•	 more JoB oPPortunities:  with this technology, the whole value chain becomes digital, except for the final 
production in or near your home. This makes the value chain shorter, less complex and more accessible. This allows 
people everywhere to be entrepreneurs or compete for high value work (design, marketing, etc.). Do we have the 
digital design, management and other skills to compete?

•	 growing demand for “smart” raw materials:  an important opportunity for a country that exports natural 
resources is the development of “smart materials” for these printers.

•	 new safety and regulatory challenges:  if almost everyone can create or modify a digital file and print a 
new product, will this present new challenges for current safety and other regulatory regimes?

are we reaDy FOr GrOwinG incOme ineQualiTy?

are we reaDy FOr cHanGes in manuFacTurinG?
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future work skills

Over the next decade, many workers and students will need to develop skills for jobs that do not yet exist. 
Those in existing jobs will have to perform new functions for which they have no training. in a world where 
human capital is central to our prosperity, we need to re-think how we support rapid learning and certification. 

cHallenGes:
•	 Just-in-time skills:  Training needs will evolve faster than traditional educational arrangements can address. 

currently, there are two million online courses. But will university credit courses meet future needs — especially of 
working adults? could youTube and direct online testing better support just-in-time “micro-skills” development? Online 
reputation systems on sites like ebay.com track the trustworthiness of buyers and sellers and enable transactions. such 
sites might offer relevant lessons for rapid certification of skills or competencies in some areas.

•	 refining laBour market information:  students and others looking for jobs may make better educational 
choices if they have a better sense of emerging skills sets, even if we cannot yet describe the new jobs or emerging 
occupations.

•	 re-thinking Basic skills:  what are the basic skills young people need to survive and prosper in the early 21st 
century? recent proposals include: sense-making, adopting a design mindset, trans-disciplinary skills, cross-cultural 
sensitivity, and universal programming skills.  what is needed to ensure we have the most basic elements of national 
resilience in place?

khan academy
 itunes u

edX
 academic earth

are we reaDy FOr THe reTOOlinG OF eDucaTiOn? 

?
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newspaper ad 
revenues fall to 

60-yr. low in 2011

Digital goods can be produced at almost no incremental cost, but also suffer from expectations that these 
goods will be free or almost free. more domains will go through the tangible to digital transition over the next 
15 years, from education in the near term, to health care and manufacturing over the longer term. 

cOnsiDeraTiOns: 
•	 easy entry; raPid turnover:  systemic barriers to new entrants in many digital creative domains are low. an 

ecosystem emerges that runs from open source production, to producers that seek micropayments for their designs, 
to full-scale industries seeking subscribers or sales. Firms new to a market can find that their business model is only 
competitive for a few years. as this becomes the norm for new virtual services and industries, will canadians be 
prepared for the skills updates required of short-lived firms? will our income and industrial support programs be ready 
to help with rapid turnover?

•	 Beyond iP:  strong intellectual property rights (iP) help secure access to producers’ rents, but encourage piracy. 
without a global, broadly supported standard for iP, innovation may move to where it is most able to thrive. 
The challenge is in establishing fair pricing and rapid access to digital goods to undercut piracy and encourage 
consumption to remain in the legitimate economy.

•	 eXPansion of oPen source movement:  similar to the open source movement in software, there is an 
open source hardware movement that is creating free digital files that consumers can use, customize or improve 
to produce new products and services. The movement may make it hard for traditional businesses and small 
entrepreneurs to compete with goods and services that are “free”.

are we reaDy  
FOr Free DiGiTal GOODs anD serVices?
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future melbourne
The city of melbourne is 
collaborating with citizens to 
create a vision of the future  
for their city

attention 
economy  
(article)

The demand for a say in decision making is likely to grow as stakeholders use social media in innovative 
ways.  new digital collaboration tools, artificial intelligence and data analytics offer the potential of a new 
kind of policy process and the co-creation and co-production of public goods with other societal actors. many 
governments and private sector organizations are experimenting now with tools such as innovation labs, 
crowd-sourcing and on-line dialogue. The benefits include better coordination among levels of government, 
better analysis, and better policy that meets citizens’ diverse aspirations. it could also include the possibility of 
devolving responsibilities and reducing costs as other actors play larger roles. 

cHallenGes:
•	 effective collaBoration:  Other actors bring expertise, human and financial resources to solve the problem. 

are we ready for other actors playing a larger role in policy making? How do we ensure that vocal special interests do 
not dominate? what does a legitimate and effective policy co-creation process look like? 

•	 Policy customization: new technologies offer new ways to customize policy to suit different geographic 
circumstances or even the needs of groups of individuals, such as new partnerships to deliver health care in remote 
areas or to people with particular problems. could this lead to policy fragmentation and social inequity or should we 
see this as targeted strengthening of resilience? 

•	 comPeting for attention:  as the amount of information people receive increases, the ability to capture and 
maintain their attention will become an important limiting factor in a world of expanding opportunities for co-
creation. new approaches to engagement will likely involve smart phones, social media and gaming. How can these 
tools support democratic participation? How will our institutions evolve in light of the changing relationship between 
citizen and state?

•	 revitalizing democracy:  what skills, tools and authorities will the public service need in order to use 
collaboration tools to build a culture of informed dialogue for a smart forward-looking democracy?

•	 defining the PuBlic interest:  social media and online reputation systems will increasingly allow non-state 
actors to build trust with large segments of the population and gain influence in defining the public interest and 
shaping public goods. The government and other political parties may use new technologies to engage directly with 
the public. what role will the public service play?

are we reaDy TO cOllaBOraTe? 

?
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david halpern discusses 
legislation and ordering 

(article, the Guardian)

gov.uk  
Behavioural insights team

There are internal and external pressures for greater horizontal 
collaboration within the Public service. However, authority and 
accountability are vertically aligned. Departmental “silos” present 
challenges for information and resource sharing, planning, decision 
making, financial and accountability structures. Governments and public 
services in many jurisdictions are re-defining structures and processes for 
the 21st century.

cHallenGes:
•	 organizational alternatives:  Greater collaboration challenges 

current accountability mechanisms and institutional culture. workplace and 
work style expectations of employees, especially younger generations, are 
challenging traditional hierarchy and control. experimentation with new ways 
of working will be required to find models that work. what skills, knowledge 
and technologies will public servants require in the next decade? will the 
relationship between the elected government, the public service and the 
public change as a new culture and way of working emerges? How will virtual 
telepresence and artificial intelligence change the way public servants interact 
with one another and the public?

companies like Google are setting the standard and shaping public expectations for individualized service 
delivery. advances in data analytics could help governments identify the interests, information and program 
needs of citizens before they voice them. Benefits of virtual service delivery could include: customizing 
services to each individual’s needs; greater uptake of services and programs; increased user input in designing 
services and programs; and growing trust in government.

cHallenGes:
•	 who does it?:  will governments or other actors be best positioned to deliver virtual public services? if others, what 

will government need to do to ensure the public interest is served? 

•	 cooPerate with other governments:  should governments cooperate with other governments and providers 
of services to share costs to develop smart online services (like online health monitoring and diagnostics using simple 
in-home sensors)? is there a trade-off between serving individual needs and the collective public interest? How would 
accountability be shared? 

•	 Privacy and security:  notions of privacy may be changing in society, but issues around sharing personal 
data and protecting its misuse are likely to remain important for public trust. likewise, increased reliance on digital 
technologies as the interface between government and the public will likely require increased investments in 
protection from cyber threats.

are we reaDy FOr neTwOrkeD 
GOVernmenT?

?

are we reaDy FOr VirTual serVice DeliVery?
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concluSion 
anD creDible 
aSSuMptionS
how do we use assumptions?
we look at two kinds of assumptions. at the start of a process, we try to identify the “current assumptions” that are buried 
in current policy and dialogue. at the end of the process, we test the current assumptions against the findings in the 
study to identify “credible assumptions” that appear to be robust across a range of futures. The assumptions that survive 
this testing are useful in shaping forward-looking research, policy and program development and decision-making.

conclusions  
and credible assumptions

resilience is defined as having strategies and the capacity to cope 
with threats and surprises. Foresight builds resilience by helping us 
understand the issue, explore plausible futures, identify potential 
surprises and challenges, and develop robust strategies to cope with 
them. 

For strategists and policy makers, foresight helps us surface, clarify 
and test the assumptions that are shaping our thinking. examining 
the core assumptions is one of the easiest ways to see alternatives and 
start seeking opportunities.

at first glance, the set of challenges in this study paints a bleak picture. 
a close examination of the current assumptions that are buried in 
media coverage, conversations, public policy documents, and our own 
thinking will help us test current thinking and see the opportunities.
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cOmmOnly HelD 
assumPTiOns  2012

the Canadian economy is 
going to look a lot like  
today … only a little poorer.

Firms are one of the 
primary drivers of 
prosperity. 
there are many policies 
and programs to support 
their development and 
international success.

Manufacturing, with its 
steady work and high pay, 
will continue to decline in 
Canada.

Service jobs are safe 
because proximity to the 
client matters.

Canada will suffer labour 
market shortages. 
Immigration will be a large 
part of the solution.

Current educational 
institutions will provide the 
skilled labour we need to 
prosper.

Government services will 
continue to be a lot like 
today, but will be delivered 
increasingly on-line.

creDiBle assumPTiOns  
lOOkinG FOrwarD

the Canadian economy could look quite different in 2025. 
Digital technologies will bring about dramatic changes in processes and 
relationships and create new possibilities in business and government. 

In addition to firms, uniquely skilled individuals may become an 
increasingly important driver in any strategy to ensure prosperity  
and resilience. 
in the emerging digital economy, it appears firms will increasingly be 
virtual, international, project-oriented networks that contract skilled 
workers as needed. if firms become more ad hoc and virtual, investing in 
and keeping uniquely skilled individuals will help ensure prosperity. 

new digital technologies, especially 3D printing, could help to re-
localize manufacturing as well as enhance our competitiveness in 
global niche markets. 
interestingly, the high value-added jobs in the digital economy will be 
up and down stream of the actual manufacturing process – so anyone 
can be a player.

Both low and high end service jobs may be dramatically changed 
or lost due to low cost AI, sensors, data analytics and robots.
the changes will probably occur faster than people expect and the new 
service jobs may not be located in canada.

Canada may not suffer a labour shortage. 
high and low skilled virtual workers could fill labour market need. 
boomers may delay retirement to work full or part time. new skills and 
technology, and a better match of just-in-time training with demand 
could improve the productivity of both low and high skilled workers.

An educational system for the 21st century could look quite 
different, using digital technology to support just in time learning 
and certification across the whole life course. 
With the growing pressure for new skill development and the new 
possibilities offered by online learning, collaboration and certification, 
there is an opportunity to assess and rethink how we prepare citizens for 
the emerging economy. 

Profound change is possible in the way government works and  
in who delivers the service. 
Data analytics, new behavioural levers, new public / private partnerships 
and new business models such as social enterprises are some of the 
tools in the emerging tool kit. given fiscal constraints, there will be 
pressure to innovate across all governments. 23
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 appendix a:

our proceSS
assumPTiOns 
•		Interviews	and	reading	to	frame	 
   and understand the problem 
•		Track	core	assumptions	to	test

scanninG
•		Identify	insights	/	weak	signals	that	 
    change is occurring 
•		Assess	relevant	trends 
•		Elaboration	of	commonly-held	assumptions

sysTem maPPinG
•		Identify	key	elements	in	the	system 
•		Describe	key	relationships

cHanGe DriVers
•		Describe	change	drivers	shaping	the	system 
•		Influence	maps	of	2nd	&	3rd	order	consequences 
•		Preliminary	examination	of	the	interaction	of	drivers

scenariOs
•		Scenarios	to	explore	range	of	futures 
•		Identify	potential	challenges	and	discontinuities 
•		Testing	for	robust	assumptions	and	strategies

PrODucTs
•		Credible	assumptions	and	key	uncertainties 

•		Policy	challenges 
•		Emerging	issues 

•		Data	needs
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