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Foreword

The long view: how will the global economic order change by 20507

After a year of major political shocks with the Brexit vote and the election of President Trump, it might seem
brave to opine on economic prospects for 2017, let alone 2050.

However, | still think it is important to take a longer term view of global ecoromic prospects that looks beyond
the short-term ups and downs of the economic and political cycle, which are indeed very difficult to forecast.
Instead our approach in this report, based on a rigorous modelling approach, focuses on the fundamental
drivers of growth: demographics and productivity , which in turn is driven by technological progress and
diffused through international trade and investment.

Such forces saw America progress through the 19 and early 20t centuries to become the largest economy in
the world despite a civil war, various other conflicts with foreign powers, three presidential assassinations, and
numerous economic and financial crises.

These forces also helped global economic growth to boune back strongly from two world wars and a Great
Depression to reach record levels in the postwar decades. Looking ahead, we think they will see emerging
economiescome to dominate the 21st century. By 2050 we project China will be the largest economy in the

world by a significant margin, while India could have edged past the US into second place and Indonesia have
risento fourthplace. The EU2706s share of gl obal G DAR alsodhink tHe workd v e
economy will more than double in size between now and 2050, far outstripping population growth.

I think t his kind of long -term view, looking beyond short -term economic and political cycles, is particularly
useful for policymakers and businesses inareas like pensions, healthcare, energy ad climate change, transport,
housing and other types of infrastructure investment.

Challenges for policymakers

Of course, we should not dismiss political shocks like Trump or Brexit to the extent they point to deeper
structural shifts, notably a populist backlash against globalisation, automation and the perceived impact of
these trends in increasing income inequality and weakening social cohesion.

These trends pose real policy challenges across the developed world and beyond and, as we discuss in Sectidn
of this report, there is no silver bullet to address these concerns. They equire determined efforts by
governments to boost the quality of education and training, and address perceived unfairness through well-
targeted fiscal policies. They also requirereal political lead ership to resist calls for increased protectionism and
maintain momentum on longer term issues like climate change and global poverty reduction.

Opportunities for business

From a business perspective, there is also a need to look beyonghort-term economic volatility in both
advanced and emerging economies and @velop strategies that have the right balance of flexibility and patience.

As we discuss in Section 5 of the report, this requires a clear focus on identifying and building on core
capabilities, while remaining flexible enough to ride out short term political and economic storms of the kind
we have seen inboth advanced and emerging economies inrecent years.

Overall, though, | remain optimistic that governments and businesses can rise to these challenges and deliver
the continued increases in global living standards that we project in this report.

John Hawksworth
Chief Economist, PwC UK

The long view: how will the global economic order change by 2050?
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Emerging markets will dominate the
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G7: US, UK, France, Germany, Japan, Canada and Italy

E7: China, India, Indonesia, Brazil, Russia, Mexico and Turkey
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1. Summary: Thew orld in 2050

Key findings

1. We project that the world economy could more than double in size by 2050, assuming broadly growth -
friendly policies (including no sustained long -term retreat into protectionism) and no major global
civilisation -threatening catastrophes.

Emerging markets will continue to be the growth engine of the global economy. By 2050, the E7
economies could have increased their share of world GDP from around 35% to almost 50% China could
be the largest economy in the world, accounting for around 20% of world GDP in 2050, with India in
second place and Indonesia in fourth place (based on GDP at PPPs).

A number of other emerging markets will also take centre stagei Mexico could be larger than the UK
and Germany by 2050 in PPP terms and six of the sevenlargest economies in the world could be
emerging markets by that time.

Meanwhile, the EU27 share of world GDP could be down to less than 10% by 2050, smaller than India.

We project Vietnam, India and Bangladeshto bethreeof t he wor | dés f as bwerst
this period . UK growth has the potential to outpace the average rate in the EU27 after the transitional
impact of Brexit has passed, although we project the fastestgrowing large EU economy to be Poland.

Todayb6s advanced economies will continue to hav
should make good progress towards closing this gapby 2050. This will open up great opportunities for
businesses prepared to make longterm investments in these markets. But this will require patience to
ride out the storms we have seen recently in economies like, for example, Brazil, Nigeria and Turkey all
of which still have considerable long-term economic potential based on our analysis.

To realise this growth potential, emerging market governments need to implement structural reforms
to improve macroeconomic stability, diversify their economies away from undue reliance on natural
resources(where this is currently the case), and develop more effective political and legal institutions.

1.1 Our approach

In this report, we present our latest long -term economic growth projections, providing an update to our 2015
results. We project GDP to 2050 for 32 of the largest economies in the world, which together currently account
for around 85% of global GDP. We hope this analysis will be of interest to policymakers around the world,
businesses making longterm investments, academics, students and economic commentators.These longterm
growth projections will also feed into other PwC projects and reports.

Our analysis uses a robustlong-term economic growth model from the academic literature that accountsin a
rigorou s wayfor projected trends in demographics, capital investment, education levels and technological
progress to estimate potential long -term growth rates. We assume broadly growth-friendly (but not perfect)
policies and no major civilisation -threatening global catastrophes (e.g. nudear war, asteroid collisions) over the
period to 2050. Full technical details of our methodology are contained in Appendix A.

We are aiming to identify broad long-term trends, abstracting from short -term economic and political cycles.
We are not claiming to be able tomake precise forecastsof GDP in 2050, which is clearly not possible looking
that far ahead, but we do believe it is possible to trace out the broad shape of economic power shifts over this
period. We also look at the impact of a range of alternative assumptions on our longterm growth projections
(in Section 2.4 of the report).

The long view: how will the global economic order change by 2050?
PwC Page 5 of 72
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To complement our modelling projections we also include :

1 commentaries on five emerging markets (China, Nigeria, Colombia, Turkey and Poland) from PwC
senior economists or partners in these countries;

1 interviews with three leading academics - Professor Marvin Zonis, Professor Branko Milanovic and
Professor Michael Jacobidesi on the uncertainties around our projectio ns, the challenge of income
inequality, the need for institutional reform and the implications of our analysis for business strategy;
and

1 summaries of a range of other PwC research and case study analysiso draw out the implications of the
long-term global economic trends we project for public policy and business.

1.2 GDP projections to 2050

Global economic growth will be driven by emerging market economies, wh ich will gradually
increase their share of world GDP over time

We project that the world economy will double in size by 2042, growing at an annual average rate ofaround
2.6% between 2016 and 2050.

We expect this growth to be driven larely by emerging market and developing countries, with the E7 economies
of Brazil, China, India, Indonesia, Mexico, Russia and Turkey growing at an annual average rate ofalmost 3.5%
over the next 34 years, compared to just1.6% for the advanced G7 nations of Canada, France, Germany, Italy,
Japan, the UK and the US.

We will continue to see the shift in global economic power away from established advanced economies,
especially those in Europe, towards emerging economiesin Asia and elsewhere As shown in Figure 1, the E7
could comprise almost 50% of world GDP by 2050, whileth e G7 6 s s h a ondyjudsteverl20m es t o

Figure 1: Projected ¢ hange in shares of world GDP from 2016 to 2050

2016 G7 E7 Rest of the world
2050 G7 E7 Rest of the world
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Share of world GDP at PPPs

Sources: IMF for 2016 estimate, PwC projections for 2050

In fact, China has already overtakent he US t o become the worl dds | argest ec
(PPP) terms?, while India currently stands in third place and is projected to overtake the US by 2040 in PPP
terms. By 2050, France will no longer be amongt he wor | d6és t e n onlthésbasis withtheldko n o mi e s

1PPP estimates of GDP adjust for price level differences across countries, providing a better measure of theolume of goods
and senvices produced by an economyas compared to GDP at current market exchange rates which is a measure ofvalue.

The long view: how will the global economic order change by 2050?
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falling to 10th place, while Indonesia could rise to 4t place by 2050 (see Figure 3. By 2050, six of the seven

largest economies in the world could bet oday 6 s

Figure 2: Projected GDP rankings (at PPPs)
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When looking at GDP measured atmarket exchange rates (MERsF, we do not seequite such a radical shift in
global economic power, reflecting the lower average pricelevels in emerging economies.But China still emerges
as the largest economy in the world before 2030 ard India is clearly the third largest in the world by 2050, so
there is still a considerable shift in economic power towards Asia in particular whichever measure we use

We will see a num ber of new emerging markets taking centre stage

By 2050, emerging economies such as Mexico and Indonesia are likely to be larger than the UK and France,
while Pakistan and Egypt could overtake Italy and Canada(on a PPP basis) In terms of growth, Viet nam, India
and Bangladesh could be the fastest growing economies over the period to 2050, averaging growttof around
5% a year.Figure 3 shows the projected average annual GDP growth rate over the next 34 years for all bthe 32

countries we modelled. Total GDP growth is also broken down into how much is attributable to population
growth and how much to real GDP per capita growth.

Figure 3: Projected average  real GDP growth p.a., 2016 -2050

6%
5%
4%
3%
2%
1%

0%

Average real GDP growth p.a. (2016-2050)

(1%)
SELFR LTI S LA SE L S E T F T A FFEELL T
mmmm Average Pop Growth p.a % Average Real Growth per capita p.a %

e Average GDP growth p.a. (in domestic currency)

Source: PwC analysis

Nigeria has the potential to be the fastest growinglarge African economy and could move up the GDP rankings
from 2 2nd place to 14h by 2050. But Nigeria will only realise this potential if it can diversify its economy away
from oil and strengthen its institutions and infrastructure . Colombia and Poland also exhibit great potential,
and are projected to be the fastest growinglarge economiesin their respective regions, Latin America and the
EU (though Turkey is projected to grow faster within the wider European area) .

As Figure 3 shows, gowth in many emerging economies will be supported by relatively fast-growing
populations, boosting domestic demand and the size of the workforce. This will , however, needto be
complemented with investment in education and an improvement in macroeconomic fundamentals to ensure
there are sufficient jobs for growing number s of young people in these countries

2 The difference between GDP atPPP and MER estimates reflects hat price levels in lower income countries are lower than
that in advanced economies, meaning the value of their goods and services produced results in a lower GDP estimate.

The long view: how will the global economic order change by 2050?
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Todaybés advanced econ o mihavehigher hverage inocomes, but e Ihy®050
emerging economies should make good progress towards closing this gap

With the exception of Italy, all of the G7 continue to sit abovethe E7 in our rankings of GDP per capita in 2050.
China achieves a middling rank by 2050, while India remains near the bottom , as illustrated in Map 1. I ndi
GDP per capita trajectory over the next 34 years is markedly different to its overall GDP progression,

illustrating that while strong population growth can be a key driver of GDP growth, it can alsomake it more
challenging to boost average incomelevels.

Map 1: Projected real GDP per capita in 2050

Lower GDP per capita - Higher GDP per capita

Source: PwC analysis

The gap is closing, however. In 2016, US GDP per capitawaaroundf our ti mes the si ze
nine times that of I ndiabds. By 2050, these gaps ar
three times | ndi aétermincomerconveagenrcat i ng | ong

The world economy will slow down overt ime, with a marked moderation in growth rates after

2020

We project annual global economic growth to average around 3.5% over the next 4 years to 2020, slowing down
to 2.7% for 2021-2030, 2.5% for the decade after that, and 2.4% for 20412050. This will oc cur as many
advanced economies experience a marked decline in their workingage populations. At the same time, emerging
market growth rates will moderate as these economiesmature, which is consistent with academic research? on

abds

the tendency for growth ratesrunno 6regress to the meand

This is illustrated i n Figure 4, with the growth rates of the largest emerging economies moderating over time to
convergeto around 2% in the very long run in line with the major advanced economies India and Nigeria are
the two of the main exceptions to this, with growth remaining higher for longer due to their lower initial

average income levels providing greater scope for catch up growth.

3 For example, seethe analysis by Pritchett and Summers (2014) here: http://www.nber.org/papers/w20573

The long view: how will the global economic order change by 2050?
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Figure 4: Projected growth profile s for large r economies
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1.3 Challenges for policymakers in achieving sustainable
long term growth

To realise this economic potential, emerging market government s need to implement structural
reforms to improve their macroeconomic fundamentals and institutions

The report details the great potential that emerging economies have to grow and posper over the coming
decades.But to realise this potential, they must u ndertake sustained and effective investment in education,
infrastructure and technology. Adverse global conditions and a falling oil price over recent years have
highlighted the importance of diversified economies fo r long-term sustainable growth. Underlyi ng all of this is
the need to develop their political, economic, legal and social institutions to generate incentives for innovation
and entrepreneurship, creating secure and reliable economies in which to do business.

Looking forward, the global economy faces a number of challenges to prosperous economic growth. Structural
developments, such as ageing populations and climate changerequire forward -thinking policy which equips

the workforce to continue to make societal contributions later on in life and p romotes sustainable development.
Falling global trade growth, rising inequality and increasing global uncertainties are intensifying the need to
create diversified economies which createopportunities for everyone in a broad variety of industries.

1.4 Opp ortunities for ~ business 1 winning in emerging
markets

Businesses need to adopt flexible, dynamic and patient strategies to navigate these rapidly
evolving and maturing emerging markets

Emerging market development will create many opportunities for busines s. These will arise as these economies
progress into new industries, engage with world markets and as their populations i which will also be more
youthful on averagethan in advanced nations i get richer. As theseemerging countries develop their

instituti ons, fostering social stability and strengthening their macroeconomic fundamentals, they will become
more attractive places to do business and live, attracting investment and talent.

The long view: how will the global economic order change by 2050?
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These economies are rapidly evolvingand often relatively volatile, howe ver, so companies will needdynamic
and flexible operating strategies to succeed in them Businesses should be prepared to adjust their brand and
market position s to suit differing and often more nuanced local preferences. An in-depth understanding of the
local market and consumers will be crucial, which will often involve working with local partners.

This report contains several examples of how businesseg e. g. Kel l oggds in India, Walnrn
Motors in China) have overcome challenges andultimately been successful in combining their global best
practices with flexible adaptation to local business and consumer environments.

Businessesalso need to be patient enough to ride out the short term economic and political storms that will
inevitably occur from time to time in these emerging markets as they move towards maturity. But the numbers
in our report make clear that failure to engage with these markets means missing out on the buk of the
economic growth we expect tosee in the world economy between now and 2050.

The long view: how will the global economic order change by 2050?
PwC Page 11 of 72
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2. Introduction
2.1 Background to our World in 2050 reports

Qur first O6World in 20506 report was published in March
for 17 leading economies over the perod to 2050. Our initial model covered:

1 the 10 largestadvanced economies: theG7 (US, Canada,UK, France, Germany, ltaly and Japan),
Australia, Spain and South Korea; and

1 the seven largest emerging ecolmies, which we referred to collectively as the E7 (China, India, Brazil,
Indonesia, Mexico, Russia and Turkey).

We subsequently updated our projections in March 2008, January 2011, January 2013 and February 2015.
With each new edition up to 2015, more countries were added to our model, which now also covers:

1 Argentina, Saudi Arabia and South Africa to complete coverage of the G20;
1 the Netherlands, as a key European advanced economy;
1 Poland and Malaysia, as two fastgrowing medium -sized countries; and

1 Bangladesh, Colombia, Egypt, Iran, Nigeria, Pakistan, the Philippines, Thailand, and Vietnam as
additional relatively large emerging markets.

As such, our World in 2050 model now includes 32 countries, together accounting for around 8 5% of world
GDP. Our analysis suggests that this group of countriesshould have a high probability of including at least the
25 largest economies in the world in 2050. Given the considerable uncertainties that come with any such long-
term projections, we cannot say, however, that thesewill necessarily be the largest32 economies in the world in
2050.

2.2 What have been the drivers of historical emerging
market growth?

Over the past few decades we have seen the beginning of a radical shift in global economic power towards many
leading emerging markets. Across emerging anddeveloping counties, as defined by the IMF, growth has
averaged 5.8%per annum since 2000, considerably higher than the 1.8% seen by advanced nationsAs
background to our forward projections , we conducted some additional analysis for this edition of our W orld in
2050 report into the drivers of emerging and developing economy growth over the past fifteen years?.

We used a robusteconometric growth model, based on a review ofthe academic literature, in which initial GDP
per capita, investment, government debt and education levels were the keypotential explanatory variables for
real GDP per capita growth. We then augmented this with primary commodity exports as a percentage of GDP,
as this is a key sector for many emerging markets.

As Table 1below shows,we found that all variables considered had a statistically significant impact on growth,
explaining around 40% of the variance in real GDP per capita growth across114emerging and developing
economiesin 2000 -15 (see Appendix A for further technical details of these results).

4 This was initially published as a PwC Economicsin Businessb | og article by Hannah Audino on
mar ket s dttpdpwt.hogsdbcom/economics_in_business/2016/11/what -drives-emerging-markets-growth.html
5 This is a relatively good fit for a simple cross-sectional regression of this kind.

The long view: how will the global economic order change by 2050?
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Table 1: Results of our econometric analysis into the drivers of emerging market GDP per
capita growth, 2000 -2015

Variable What impact does the variable Is the impact statistically
have on GDP growth? significant?

Initial GDP  per capita in 2000 Negative Highly significant

Averageinvestment as a % of GDP Positive Highly significant

(2000-15)

Averagesecondary school enrolment , % Positive Highly significant

(1995-2000)

Averagedebt as a % of GDP 2000 -15) Negative Highly significant

Average primary commodity exports as Positive Significant

a % of GDP @000-15)

Source: PwC analysis based on data from IMF, World Bank, UNCTAD

Our key results are as follows:

1 Initial GDP per capita: we find a significant negative relationship between initial average income
levels in an economy and subsequent GDP per capita growth; this reflects the fact that, other things
being equal, a low initial level of economic development provides more opportunities for catch -up with
higher income countries by making use of their technologies and ideas.

1 Investment: this is a key determinant of economic growth, with a one percentage point increase in
investment being associated,on average, with a 0.15 percentge point increase in annual average real
GDP per capita growth. Investment can raise economic growth by supporting infrastructure
development in key areas like energy and transport, boosting technological progress and so ircreasing
productivity.

1 Education: a one percentage point increase insecondary schoolenrolment is associated with a 0.05
percentage point rise in real GDP per capita growth. While this is a smaller impact than for investment,
the benefits from education are more likely to accrue over longer periods of time as better educated
school leavers enter the workforce.

1 Government debt:  we find a negative relationship between government debt and growth, but the
impact is of a relatively smaller magnitude compared to the other variables in the model. High levels of
debt can make governments vulnerable to financial and currency crises, particularly if these involve
heavy borrowing from overseas, and so tend to be associated with greater macroeconomic instability,
higher inflation and slower long -term growth on average.

I Commodity exports: strong demand and many years of high commodity prices for most of the past
15 years had a positive impact on growth in emerging markets, but the magnitude of this effect was
relatively small and falling oil prices in recent years have reversedhe beneficial impact of commodity
exports on emerging market growth. Therefore, we do not include this factor in our long run model.

These results reinfoce the modelling approach we have taken inthis World in 2050 report, providing
statistical support for the key variables we have usedto project long-run economic growth such as initial
productivity levels, capital investment and education as described further in the following section.

The long view: how will the global economic order change by 2050?
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2.3 Our mo delling approach

Weusadthel nt er nati onal Monetary Fundés World Economic Outl
2016 as the starting point for our projections. We then used our long-term economic model to estimate trend

growth rates to 2050. These longer term trend growth estimates, which abstract from shorter term cyclical

trends, are driven by the following key factors:

1  Growth in the working age population and, hence, the potential workforce (based on the latest UN
population projections);

Increasesin human capital, which we proxy here by average education levels across the adult population;
Growth in the physical capital stock, which is driven by capital investment net of depreciation; and

Total factor productivity (TFP) growth, which is driven by technological progress and catching up by lower
income countries with richer ones by making use of their technologies and processes.

Our model is broadly consistent with the results of our econometric model on the drivers of emerging market
growth discussed in Section 2.2, capturing investment and education as two of the primary determinants of
economic growth. Government debt is one of the variables used to inform judgments on TFP catchup rates for
emerging economies.

Emerging economies have stronger potential growth than the current advanced economies on most of these
measures, although it should be stressed that this assumes they continue to follow broadly growthfriendly
policies. In this sense, the projections are of potential future GDP growth if such policies are followed, rather
than predictions of what will actually happen, bearing in mind that not all of these countries may be able to
sustain such policiesin the long-run in practice.

There are, of course, also many other uncertainties surrounding these longterm growth projections, so more
attention should be paid to the broad trends indicated rather than the precise numbers quoted in this report.
We consider these uncertainties further in the scenario analysis in Section 3.4 of this report.

The broad conclusions we reach on the shift in global economic power from the G7 to the E7 economies should,
however, be robust to these uncertainties, provided that there are no catastrophic shocks (e.g. global nuclear
war, asteroid collisions, extreme global climate change etc.) that derail the overall global economic development
process.

We provide more details of our modelling approach and key assumptions in Appendix A at the end of this
report.

2.4 What has changed since our Febr uary 2015 report ?

We have made two main changes to ou model since 2015

1. We have updated all historical data in the model so that the base year is now 2016 rather than 2014,
and we also use the latest updateoft he UN®s p o pul & Ourdetailep assuinpians dno n s
future trends in key input variables has also been revised to reflect actual trends over the past two years
and the latest thinking of PwC and external experts.

2. We havereduced the assumedUS trend labour productivity growth rate from 2% to 1.5%per annum,
reflecting accumulating evidence that potential growth has fallen in the US. This can be attributed to
factor s i nc $agehg pogulatiorh & platé&idf education al attainment, and rising household
and government deficits generating financial instability 7. These factorsare also relatedto the concept of

6 https://esa.un.org/unpd/wpp/
"For further di scussdisodn coanu stihneg ofsailxt ehreiratidgwiSpdentifled bytPiofessary gr owt h
Robert Gordon see:http://www.cepr.org/sit _es/default/files/policy_insights/Policylnsight63.pdf
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secular stagnationg, in which an increasing propensity to save and a decreasing propensity to invest
dampen demand, so impeding growth in the long run.

Despite these changes, the broad story of shifting global economic power that we reported in February 2015
(and indeed in earlier World in 2050 reports back to 2006) remains robust. China, India and other leadin g
emerging markets are projected to move steadily up our rankings of the largest economies in the world over the
period to 2050 . But the precise projections have changed to reflect the latest available data.

2.5 Structure of this report

The remainder of this report is structured as follows:

1 Section 3: outlines the key results of our model, focusing on projected GDP levels, growth rates and
average income trends to 2050. It also includes analysis of three alternative downside scenarios to
capture some of the uncertainties around our main scenario projections , which are also discussed
further in an interview with Professor Marvin Zonis . The quantitative analysis in this section is
complemented by commentaries on long-term prospects for their economies by senior PwC economists
and business expertsin China, Nigeria, Colombia and Turkey.

1 Section 4 : discussesfive key challengesfacing policymakers seeking to achieve sustainable longterm
growth: falling global trade growth, demographic change, climate change, rising inequality and growing
global uncertainties. The discussion here includes a commentary by our senior economist in Poland on
how long-term prospects there are being affected by demogaphic trends and other factors, and also an
interview with Professor Branko Milanovic, a leading expert on global income inequality trends. This
wide-ranging section also examines the fundamental role of well-developed and stable institutions for
sustainable economic and social development, including an interview with Professor Michael Jacobides
that discusses both these issues and some of the implications for business strategy that we consider in
more detail in the next section.

I Section 5 : considers how businesses can make the most of the opportunities from thegrowth of
emerging markets, drawing on recent research by the PwC Growth Markets Centre and the practical
experience and insights of Str at.dhgsyséctiondxamhésshest r at eg
ways in which emerging markets are different to operate and conduct business in than advanced
economies and discusses, with the help of three case studiehow businesses can adopt flexible but
patient strategies in order to navigate thesemarkets most effectively as they develop and mature

1 Appendix A : setsout full technical details of our modelling approach to project GDP to 2050, as well
as the resuts of our econometric analysis of the drivers of historical GDP growth.

1 Appendix B : includes more detailed results of our projections using GDP at market exchange rates.

8 This concept hasreceived recent attention from economists, including Larry Summers:
http://larrysummers.com/2016/02/1 _7/the -age-of-secular-stagnation/
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3. Global growth projections to
2050

Key findings

1. Growth in the E7 will continue to outpace that of the G7 with annual average growth of around
3.5% between 2016 and 2050, while the G76s gr

Europe will steadily | ose ground rel ati v@tPPRs)
is expected to fall from armiuses 166 amojnuct20
15%. The OfSvorld GBPhwil also fall, potentially to around 12% by 2050.

By 2050, I ndia could overtake the US to be th
terms,andl ndonesi a c¢ oul durtblagest dacenomyoSixlofdhé sevehlargest
economies could be todayds emerging mar kets b

Vietnam, India and Bangladesh could achieve annual average growth of around 5% over the next 34
years. Nigeria could achieve growth of around 4% per annum if it can diversify and reform its
economy.

Given economic growth is subject to many economic, political, social and environmental
uncertainties, we also analyse some of the risks to growth and present three possible downside
scenarios

3.1 Relative size of leading economies

3.1.1Global economic power shifts from G7 to E7

In 1991, the E7 were 35% the size of the G7 in PPP terms. Twendfive years later, these emerging economies
had overtaken the G7. Looking forward to another 25 years, the E7 could be double the size of the Gby 2040,
marking a significant shift in global economic power.

GDP at PPP exchange rates is a measure of the goods and services produced in a given economy, after
correcting for price lev el variations across countries. When looking at GDP at market exchange rates the speed
of change is slightly more muted, as shown byFigure 5. In MER terms, the E7 have yet to overtake the G7 and
were just over half the size of the G7 in 2016, reflecting the much lower average prie levels in emerging
economies than advanced economies at currentMERS. In comparison to GDP at PPPs,we project that the E7
will be around one and a half times the size of the G7 by 2050, overtakingit by 2030. The difference between
these two measures ofGDP are explained in more detail below and in Appendices A and B.
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Figure 5: Relative size of G7 and E7 economies, 2016 and 2050
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The E7 economies willremain the driving force behind global economic growth, continuing to exhibit strong
GDP growth rates of around 3.5% p.a. between 2016 and 2050.Growth should continue at the relatively high
rates of over 5% we haveseen over the past decade until 2020, at which padnt they will t aper off progressively to
around 3% by 2050. Projected growth rates for the E7 and other economies are discussed in more detail in
Section 3.2 below.

In comparison, we project the G7 economies to grow at a markedly slower averagerate of around 1.6%per
annum during the period 2016-2050, as shown in Figure 6. This is slightly slower than we had projected in our
2015 report, which partly reflects the fact that the recovery over the last two years has not been as strong as
anticipated, but is primarily due to a more general reassessment of US trend productivity growth as discussed
in Section 2.4 above As the US sets the global technological frontier in our model, this also translates to slower
growth in other economies.

Figure 6: Growth paths of  the E7 and G7 economies in PPP terms
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For the G7, its growth path remains largely unchanged when looking at GDP in MER terms. But Figure 7 shows
the rather different projected growth trajectory of the E7 economies for GDP at MERs. On this basis, the E7
have yet to overtake the G7, doing ® by around 2030 on our projections.

Figure 7 : Growth paths of the E7 and G7 economies in MER terms
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Source: PwC analysis
Emerging markets  are much larger using PPPs than market exchange rates

As noted above, the difference between the PPP and MER estimates reflects the fact that the price levels in the
E7 are, on average, still well below G7 levels when they are compared using currenMERSs. In the long-run, as
emerging markets develop, their prices will increase towards the levels seen inadvanced countries due to some
combination of nominal exchange rate appreciation and/ or higher price inflation. Higher prices will cause a
long-run real curren cy appreciation for these economies, resulting in a convergence of GDP at PPPs and MERs.
We have seen this convergence happen in the past with fasggrowing economies such as Japan in the 1960s
1980s and South Korea in the 1970s1990s.

We have fed this efect into our model through an econometric equation, which has been estimated based on

past data. In our model, GDP at MERSs converges towards GDP at PPP, but this is a very gradual process and

full price level convergence will not be complete by 2050inmost e mer gi ng mar ket s. Current
MERs is around 45% of the value of its GDP at PPB (both in US dollar terms) . By 2050, the GDP of the E7 at

MERs will be around three-quarters of its PPP value.However, these real exchange rate projections ae highly

uncertain, so we focus on our results for GDP in PPP terms for the rest of this section. Our results for GDP at

MERs are discussedin more detail in Appendix B .

3.1.2 Projected shifts in global power by 2050

The G7 and E7 economic groups currently account for similar shares of world GDP, at 31% and 37% respectively

in PPP terms. Over the next few decades, the G706s share
increase their share to comprise amost 50% of world GDP by 2050, continuing the shifts in global power we

have seen in recent decades away from Europe and towards Asia, as illustrateth Map 2.
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Map 2:Projected GDP in  PPPsin 2050
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Source: PwC analysis
China and India could be the two largest economies in the world by 2050

This shift of global economic power towards the emerging economies will largely be driven by China and India.
China is already the largest economy in the world in PPP terms,having overtaken the US in 2014. It is not yet

the largest economy in GDP at MERSs, butwe project that China should overtake the US to take first placeon

this basis before 2030 (see Figure8). Thi s is subject to our assumptions
market exchange rate with the PPP exchange rate, which are plausible but nonetheless subject to uncertainty.

Figure 8 : Projected GDP growth paths of China and the US
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Chinadés current share of world GDP at PPPs st a¥%(des at
Figure 10). This is projected to increase to a peak of around 21% in 2030, before falling slightly t0 20% by 2050.
Further details of our views on China are provided by our chief economist there, Allan Zhang in Box 1 below. In
comparison, the USO&s rofetta todall gradually bub dteadily tagustheldwsl 2%pin 2050.
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Figure 9 : Relative GDP at PPPs and MERs as a % of US levels in 2050
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India currently comprises 7% of world GDP at PPPs, which we project to rise steadily to over 15%by 2050. This
is a remarkable increase of 8 percentage points, gaining the most ground of any of the countries we modelled.
Our model indicates that India has the potential to overtake the US as the second largest economy in the world
by 2040 in GDP at PPPs. Looking at GDP in MERs, India is unlikely to overtake the US in the rankings and, as

shown by Figure9, t here remains a relatively | arge difference
2050 because I ndiads pr i deowladanet econemy $evels.|This idrefléced iryitst o b e
relatively low income per capita levels and is discussed further in Section 3.3 below.
Europe set to steadily lose ground relative to the Asian giants
The rise of China and India will also reduce the share of world GDP accounted for by Europe, with India
projected to be larger than the EU27°by 2035. As a result, the EUO $atPPRsais e of t
projected to fall steadily from almost 15% to 9% by 2050. While the exact extent and timing of these shifts is
subject to considerable uncertainty, the general direction of changeis clear.
Figure 10: Shareofwor | d GDP i n PPP ter mscofomiges t he oO6Bi g 460
25% e nited States China e |ndia EU27
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Unl ess otherwise stated, OEUDd in this report refers to the

before 2020, which is early on in our projection period.
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Box 1. China's long -term economic growth prospects

China is currently undergoing a transition from an export - and investment-driven economy to one that is
consumption and services oriented.

Nonet heless, fixed investment remains a kaeatiyln20i5 v e
fixed investment steadily rose to a new high of 38 trillion yuan (US$5.7 trillion), accounting for around 50% of

r

of

total GDP, thankstothegover nment 6s strong push for infrastructure
continue in the coming years as urbanisation moves ahead and new government initiatives are rolled out, such

as the Belt and Road, Beijing Tianjin -Hebei city cluster, Yangtze River Economic Belt and International
Industrial Capacity Cooperation initiatives. Investment is also a po werful tool to help maintain an average
annual GDP growth rate of around 6.5% in order to achieve the goal of doubling GDP and GDP per capita by
2020 (relative to 2010) as set out in the 13" Five-Year Plan.

Going forward, the key challenges for investment are twofold: diminished marginal returns and low levels of
private investment, which accounts for over 60% of total investment. In the first three quarters of 2016,

private investment grew by only 2.5%, as compared to 21% for the state sector, due to lacko business
confidence. The government will need to make sure that future funds will flow into productive projects inste ad
of the Azombie enterpriseso.

Meanwhile, exports have lost steam, declining by 7.5% yearon-year, and imports contracted by 8.2% in the
first three quarters of 2016. Total imports and exports are expected to contract further in the near future due
to slower global economic growth and sluggish demand.

In contrast, the services sector has maintained its strong growth momentum, rising t 0 52.8% of GDP in the
third quarter of 2016, while consumption remained robust, contributing 71% to GDP growth, which is 13%

hi gher than a year ago. By 2030, services are expe

middle -class could generate a consumption market of US$6 trillion, the largest in the world.

Meanwhil e, Chinaédés remains one of the most attrac
from US$110bn in 2010 to US$136bn in 2015, providing valuable technologies and management skills to
nurture Chinabdés modern industries. As China moves
choose to directly acquire foreign brands, techno
shot up from US$75bn in 2011 to US$150bn in 2015, making China a net global investor (see chart). These
two-way investment fl ows wil| hel p i mprove Chinads
averageOECD levels, thus providing further impetus to its future econo mic growth.

Figure 11 : China's FDI vs outbound investment
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However, demographic changes pose a severe challenge t€ h i n a &termigrowthg According to the

National Bureau of Statistics, C h i nwariilsg -age population between the ages of 16 and 59 has declined for

three straight years since 2012,with the over 60 population reaching 222 million in 2 015, accounting for

around 16% of the overall population. The total workforce is predicted to decline to about 700 million people

by 2050, when one in three people in Chinawill be agedover65 The @At wo chil drendo polic
make much difference to this trend. The ageing society and shrinking working population will push up labour

costs significantly and could undermine Chinads compet.i
technology-driven productivity gains.

Ri sing bad debt | evels represent another key risk fact
GDP, with corporate debt rising quickly to 160% of GDP, the highest level among the major world economies.
Non-performing loans of the banking sector, though officially standing at less than 2% in 2016, could be much

bigger if judged by international accounting standards.

Chi nads o n gside strgctursalwuefopnmlwill play a critical role in nurturing the long -term growth
potential and saving the country from falling into the middle -income trap. Streamlining regulation, lowering
business costs, creathg a pro-innovation environment and developing strategic industries and the services
sector are important measures in unleashing the vitality of the private sector and boosting growth. Reducing
inventories of residential properties will be vital in avoidin g a Japarese style housing bubble. Yet reducing
industrial overcapacity will have a knock -on effect on short-term GDP growth.

Looking ahead, China still has great potential for growth. Its urbanisation process is still at a relatively early
stage, and itsservices sector has a lot olscope to catch up with economies like the USin terms of quality,
sophistication and business range, in particular as regards producer services such as logistics, information,
financing and commercial services. Reform of state-owned enterprises, if properly handled, could shatter
monopolies and create new business opportunities worth trillions of dollars.

To a | arge extent, Chinads success wild/l depend on how t
forcesplaya deci si ve rol e in resour ctePartylCongresaSoilongmetheaeforra d opt e
agenda progresses further, China is |ikely to forge ah

as our projections suggest, though growing at arelatively slower rate in the long-run than in recent decades.

Allan Zhang
Chief Economist, PwC China/Hong Kong
E: allan.zhang@cn.pwc.com

4

Allan has been working at PwC UK and PwC China for 18 years and is aeasoned commnentator on the Chinese
economy.
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Indonesia could be the fourth largest economy in the world by 2050

Looking beyond the top three countries, we see a marked movement of emerging economies up the rankings

into the top 10, with a corresponding fall in the ranki
Turkey, the E7 economies will dominate the top 7 places, with Indonesia, Brazil, Russia and Mexico taking 4t to

7th places in 2050. Table 2 shows how the rankings of GDP at PPPs chages from 2016 to 2030 and 2050.

Table 2: Projected rankings of economies based on GDP at PPPs (in constant 2016 $bn)
GDP PPP 2016 rankings 2030 rankings 2050 rankings
RS Country GDP at PPP Country Glggjzfgegp Country grgljje;:egjpp
1 China 21269 China 38008 China 58499
2 United States 18562 United States 23475 India 44128
3 India 8721 India 19511 United States 34102
4 Japan 4932 Japan 5606 Indonesia 10502
5 Germany 3979 Indonesia 5424 Brazil 7540
6 Russia 3745 Russia 4736 Russia 7131
7 Brazil 3135 Germany 4707 Mexico 6863
8 Indonesia 3028 Brazil 4439 Japan 6779
9 United Kingdom 2788 Mexico 3661 Germany 6138
10 France 2737 United Kingdom 3638 United Kingdom 5369
11 Mexico 2307 France 3377 Turkey 5184
12 Italy 2221 Turkey 2996 France 4705
13 South Korea 1929 Saudi Arabia 2755 Saudi Arabia 4694
14 Turkey 1906 South Korea 2651 Nigeria 4348
15 Saudi Arabia 1731 Italy 2541 Egypt 4333
16 Spain 1690 Iran 2354 Pakistan 4236
17 Canada 1674 Spain 2159 Iran 3900
18 Iran 1459 Canada 2141 South Korea 3539
19 Australia 1189 Egypt 2049 Philippines 3334
20 Thailand 1161 Pakistan 1868 Vietnam 3176
21 Egypt 1105 Nigeria 1794 Italy 3115
22 Nigeria 1089 Thailand 1732 Canada 3100
23 Poland 1052 Australia 1663 Bangladesh 3064
24 Pakistan 988 Philippines 1615 Malaysia 2815
25 Argentina 879 Malaysia 1506 Thailand 2782
26 Netherlands 866 Poland 1505 Spain 2732
27 Malaysia 864 Argentina 1342 South Africa 2570
28 Philippines 802 Bangladesh 1324 Australia 2564
29 South Africa 736 Vietnam 1303 Argentina 2365
30 Colombia 690 South Africa 1148 Poland 2103
31 Bangladesh 628 Colombia 1111 Colombia 2074
32 Vietnam 595 Netherlands 1080 Netherlands 1496

Sources: IMF for 2016 estimates, PwC projections for 2030 and 2050 (Note that Turkish GDP has been revised significantly upwards
from the IMF estimate for 2016 due to revisions made subsequently by the Turkish national statistical office)

The long view: how will the global economic order change by 2050?
PwC Page 23 of 72



The World in 2050

One interesting development is the increase in the gap between the third and fourth largest economies over
time (see Figure 12) In 2016, the third (India) largest economy was around 175% larger than Japan, the faurth
largest economy. In 2050, this gap could grow to around 325% between the US (the third largest) and
Indonesia (the fourth largest).

Figure 12: Increasing gap between the third and fourth largest economies
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Fast population growth could boost GDP in Nigeria and Pakistan, but only if jobs can be create d
for young people in these countries

The largest movers over the next 3 years areprojected to be Nigeria, Vietham and Pakistan. Nigeria, which
currently ranks in 22 nd place, could move up to 14h though this is dependent on diversifying its economy and
addressing weaknesses in institutions and infrastructure, as discussed further in Box 2. Vietnam could move
from 32nd to 20th, and Pakistan could move from 24th to 16h. Other strong emerging market performers include
Bangladesh who moves from 3%t to 231 and the Philippines, which moves up 9 places to 19 by 2050.

All of these emerging countries tend to benefit from strong population growth; however, their progress will
depend on being able to generate enough jobs for the young people in their countries. If they cannot do this, it
could be a cause of political instability. For all these countries, therefore, our projections should be seen as
indicating the potential for growth, rather than a guarantee that this potential will be realised. The public policy
implications of this are discus sed in more detail in Section 4.

The UK could grow faster than most other large EU countriesin  the long -run, despite the
medium -term drag fro m Brexit

The UK holds its position in the GDP rankings relatively well compared to other advanced economies despite
the medium term dampening impact on growth from Brexit 19, falling just one place from 9t in 2016 to 10t in
2050 (at PPPs). T h e positidroissustained by its relatively larger projected working age share of the

10 We assume the impact occurs over the period to 2020, based on latest IMF mediumterm projections of the impact of
Brexit on UK GDP growth. These are broadly similar to our own earlier projections in a report for the CBI on Leaving the EU
in March 2016, although the IMF projections are more up to date. We do not try to estimate economic contagion effects of
Brexit on other large EU economies considered in this report, since most studies suggest these would be relatively small,
though this is a downside risk to our projections for these countries in the short to medium term, particularly in relation to
political developments like the French presidential elections.
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population , although this does depend on the country remaining open to talented people from around the world
after Brexit.

In comparison, Germany and France could both fall to 9th and 11" places respectively and Japan is likelyto fall
out of the top 5 to 8t place by 2050. In these countries, it is not the case that their economic fundamentals
decline significantly over time, but rather that their performance relative to ce rtain emerging markets has
worsened. Italy falls the furthest down the rankin gs of the G7, dropping 9 places to 2%, asits ageing population
and slow productivity growth take their toll and it is overtaken by many faster-growing emerging economies.

3.2 Projected real GDP growth

The top 15 fastest growinglarge economiesover the next 34 yearsare all developing and emerging market

economies, with 9 being from South and Southeast Asia, asshown in Map 3. This is in line with established
theory of economic convergence that, other things being equal, a low initial level of economic development
provides more opportunities for catch -up with higher income countries.

Map 3: Average annual real GDP growth rate, 2016  -2050

Source: PwC analysis

As previously touched upon, strong population growth will be a key driver of overall GDP growth in many of
todaydés emerging mar ket and d esentialowprkforge and damasticrconsumer b oo s t
markets. Figure 13showsthat the growth in the working age populations of many emerging markets, including

Nigeria, Pakistan and India, will outstrip growth in the total population. In contrast, for many advanced

economies, such as Japan, Italy and Germany, their populations will actually shrink in size by 2050. This

contraction will predominately be driven by a fall in the working age population; across the G7 economies,

average growth in the working age population will be negative over the period 2016-2050 at -0.3% per annum.
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Figure 13 : Average annual total vs working age population growth, 2016 -2050
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For emerging markets to achievelong-term sustainable economic growth, it is important to ensure their
growing workforces are productive. To assess this beter, we have broken projectedreal GDP growth into two
components as shown in Figure 14below:

1. Average population growth; and

2. Average growth in GDP per capita, whichis closely related to labour productivity growth.

Figure 14 : Breakdown of the components of average real GDP at PPPs growth (2016 -2050)
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Developing and emerging market economies have the highest growth potential i but realising
this depends on sustained investment and reform

Figure 14 above shows the average ral GDP growth per annum for each country in our model over the period
2016-2050. Notable features of these projections are that:

1 Vietnam, India and Bangladesh have the potential to be the fastest growing economies between
2016 and 2050 with average annualgrowth of around 5%. These countries will benefit from their
youthful and fast growing working -age populations, boosting domestic demand and output. But as
Figure 14 shows, growth in these countries is driven even more by real GDP per capita growth,
suggeging capital investment and technological progress will deliver real labour productivity -
enhancing benefits. For these countries to realise this potential, growth needs to be supported by
sustained economic reforms, strengthening macroeconomic fundamentals, institutions and, crucially,
mass education to ensure their rapidly growing working populations contribute productively to long -
term economic growth, asdiscussed further in Section 4.

1 Nigeria is projected to be the fastest growing African economy in our model, growing at an average
rate of 4.2% per annum. However, this is predominately driven by population growth, which is
projected to increase by around 2.3% a year on average to 2050, the fastest growingptal population of
the 32 countries covered. In contrast to our previous 2015 edition, in which we projected Nigeria to be
the fastest growing economy of the countries we modelled, Nigeria is now expected to beonly the sixth
fastest. This reflects the slowdown of the Nigerian economy over the last two years as a result of a fall in
oil prices. Nigeria will average around 2% annual growth to 2020, with growth then picking up speed in
the decades following to average almost 4.5% p.a. between 2041 and 2050. Along with South Africa,
Nigeria is one of the few to see a marked acceleration of annual average growth over the next few
decades, as opposed to a moderationTo support long-term sustainable growth, Nigeria needs to
develop a broader-based economy, diversifying its exports to ensure its growth is not dampened by
global price or demand shocks. Alongside this, Nigeria should develop its institutions and
infrastructure, supporting long -term prod uctivity growth (see Box 2 below for further discussion of
these issues).

1 Colombia is projected to be the fastest growing of the large Latin American countries we have
included in this study, slightly ahead of Mexico and more clearly ahead of Brazil and Argentina. Box 3
provides some further diten grevth potential arfd hovd tan medlisedhiss | on g

1 Turkey and Poland emerge as the fastest growing European economies in this study, reflecting their
lower initial level of income and so catch-up potential, as well as more favourable economic
fundamentals than Russia on our assessment. Box 4 below discusses the potentialdr stable economic
growth in Turkey and Box 5 in Section -tdrmpconomié¢c des f u
potential as well as the demographic challenges it faces in achieving this growth.

1 Over the period to 2050, China is projected to achieveaverageannual growth of around 3% per
annum, greater than the growth of any of the advanced economies in our model but well belowthe
rapid growth rates seen since 1980, during which time Chinese GDPgrowth has averaged 9.6% a year.
We expect Qlntd nemad strongat@awund 6% for the remainder of this decade, falling
steadily over the following decades to average around 2%per annum for the period 2040 -2050 (see
Figure 15, convergingtothelong-r un gr owt h rates of t oThismdderatiendv anced
will occur as China continues to transition from an export -led economy to a consumerdriven one (as

discussed furtherin Box 1above) Chi naés popul ation growth is actual
average, between 2016 and 2050, accentated by its one-child policy for the past three decades. As
Chinads popul ati on ages seawedre likeyad seelgladalonultinationalsshis i ncr e

some oftheir off -shoring jobs from China to other relatively cheaper economies, such as Vetnam,

Bangladesh and Indonesia. In conjunction with rising labour costs, continued real income growth and
domestic demand wil |l push up gaompdaitvesadvantegeoner Wegter€ hi na 6
counterparts may weaken. But China will, at the same time, become more attractive as a domestic

market for Western companies to sell into and do business inas its economy rebalances and matures.
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Figure 15: Growth projections for selected major economies compared to the world
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For the advanced economies growth is projected to be much lower on averagecompared to the emerging
economies between 2016 and 2050, but annual rates will remain roughly in line with the advanced economy
growth we have seen over the past decades at around 1-2%.

As shown in Figure 14 above, in many advanced economies population growth isprojected to be low, and in
some casesnegative (e.g. Japan and Italy). In these countries, demographic developments will tend to act as a
drag on economic growth, as ageing populations reduce productivity and absorb government spending. The
challenge of keeping growth going despite ageing populations is discussed further inSection 4 below.

The UK is projected, despite the medium-term drag from Brexit, to be the fastest growing economy of the G7 on
average over the whole period to 2050, with annual average growth of around 1.9%(see Table 3below). This is

most |

y

due

to

demographic

f a cxible economyuThis depends, hawéaver, ol tked s

UK being successful in the long run in developing its trade and investment links with faster-growing emerging
economies, to offset a likely weakening of trade and investment links with the EU after Brexit 1%

11UK trade prospects after Brexit are discussed in more detail by Andrew Sentance, our senior ecaomic adviser, in an
article in our November 2016 UK Economic Outlook report here: http://www.pwc.co.uk/ukeo
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Box 2: Five ways in which Nigeria can support inclusive growth

Nigeria has enjoyed improved social and economic performance over the past decade, but is facing significant
headwinds following the adverse shock to the oil price since mid-2014, and more recently significant
production shortages following pipeline vandalism in the N iger-Delta region. In 2016, the economy officially
slid into recession for the first time in recent years as key sectors contracted sharply across three quarters.
Foreign exchange shortages and high inflation have hampered the growth of manufacturing and services, with
administrative controls put in place by the Central Bank resulting in a reduction in foreign direct investment
and foreign portfolio flows.

Whilst the consensus reached by OPEC to reduce production by as much as 1.2mpbd from January 2017 could
provide a much needed boost to Nigeria f r-ttermesmmiewhat h
success will be determined by how much diversification is achieved over the next few decadesAccording to

our long term projections, Nigeria could become the 14" largest economy in the world by 2050, and record

average growth of around 4% per annum in the long-run assuming the country succeeds in ecmomic

diversification. Growth will be largely driven by demographic changes, as Nigeria is poised to experience

strong increases inboth total population and working age population between 2016 and 2050. This projection

follows modest growth of around 2% per annum till 2020, which takes into consideration the adjustment from

the impact of low oil prices.

Although Nigeria faces some tough choices, this episode represents a potential tipping point for positive
change as the government becomes forced to addss the sources of vulnerability in order to achieve inclusive
growth and sustainable development. These include:

Improving tax collection: Nigeria is a low-taxed economy compared to its peerswith the tax-to-GDP ratio
estimated at just 8%, the second lowest in Africa and the fourt h lowest in the world. Excluding oil and gas

revenues, tax receiptsare estimated at just 3% of GDP, which provides significant potential to raise revenues.

If these could be increased totheSub-Sa har an Afri can eoitl8%odbGDP &igdiiacaulde r a g
potentially raise its tax revenues to around $104billion, the equival ent of Morocco.6s tot al
Higher tax revenues would reduce government borrowing and encourage financial institutions to offer funds

at lower interest rates, thereby boosting the real economy.

Economic diversification: Ni geri ads potential advantages for future
market, a strategic geographic location as a hub for Africa, and a young andentrepreneurial population. The

first step in harnessing this opportunity requires deliberate efforts to improve value -adding activity in the

non-oil economy, particularly in agriculture and the services sectors. Forward linkages to agri-processing and

other services such as logisticsas well as backward integration to input supply sectors could improve farm

incomes, increase employment andimprove domestic food security as well as deepen import substitution.

With a large population of urban, young people, Nigeria also has the potentia for acceleratedgrowth of its

digital economy as it leverages technology to generate improved social and economic outcomes!2

Corruption : Corruption has a long run negative impact on growth, primarily through areduction in

investment in human and physical capital. If Nigeria reduces corruption, there is a significant opportunity to

boost GDP levels. For example, if corruption in Nigeria could be reduced in the long-run to estimated levels in
Malaysia, we estimate that annual GDP could rise by over $500 hllion by 2030. Deliberate efforts to reduce
corruption will complement the Nigeriangover nment 6 s di v8rsi fication drive.

Easing the constraints to b usiness: A. weak business environment is hol di
growth potential and slowing down the pace of development. Nigeria ranked 169h out of 190 countries in the

Wor | d B anhBase®f D8irfly Business Index, lower than Niger, Madagascar and Sierra Leone. Amongst

t he Al ar g ewhichowe define asatose with a population in excess 060 million , Nigeria ranked 25

out of the 27 countries within this category, only ahead of Bangladesh and the DR Congo. Other than

protecting minority investors and getting credit, Nigeria ranks low on all other indicators and will need to

12 Nigeria: Looking beyond oil, PwC: http://www.pwc.com/ng/en/publications/nigeria __-looking -beyond-oil -report.html
BThe impact of <corrupt i onhtp:/hvwMpwgem/hgied/ sublieatoasfinopacy , -ofPcer@ption -
on-nigerias-economy.html

The long view: how will the global economic order change by 20507?
PwC Page 29 of 72


http://www.pwc.com/ng/en/publications/nigeria-looking-beyond-oil-report.html
http://www.pwc.com/ng/en/publications/impact-of-corruption-on-nigerias-economy.html
http://www.pwc.com/ng/en/publications/impact-of-corruption-on-nigerias-economy.html

The World in 2050

particularly f ocus onimproving electricity supply, simplifying the tax collection process and improving
trading across borders so as to leverage its position as the hub of West Africa.

Increasing | abour productivity: Nigeria has the advantage of a large workforce of oer 70 million , but the
majority are under -skilled. It is imperative to equip workers with the skills needed to keep pace with an
economy in transition like Nigeria. Average productivity of a worker in Nigeria is very low at US$3.24/hr
relative to US$19.68/hr in South Africa and US$29.34/hr in Turkey 14 Improvements in productivity will
require investments to ensure a broad availability of good quality education as well as relevant vocational
training to improve value-added activity across key sectos such as manufacturing and services.

Between now and 2050, over half of global population growth will occur in Africa so that there will be 2.4

billion Africansi n 2050, more than three ti mes Eualoogisestimatgnopul at
to bearound 400 million in 2050, equivalentto around56 % of Eur opeds popul ation, m
populous country in the world. Hence, the challenge over the next few years is ensuring output growth keeps

pace with population growth while the co untry transitions from an oil economy to a non -oil economy.

Dr. Andrew S. Nevin, PhD
Partner - FS Advisory Leader and Chief Economist, PwC Nigeria
E: andrew.x.nevin@ng.pwc.com

Box 3: The pro spects for stable growth in Colo mbia

Colombia, like many other countries, has been adversely affected by the relatively subdued performance of the
global economy during the last few years. Therefore, the pace of the econont growth in Colombia has slowed
down from 4.4% in 2014 to 3.1% in 2015 and is projected tohave been around 2.2% in 2016*5. Depressed oil
and commaodities prices have also affected the economy in Colombia since mid2014, as with other Latin
American countrie s.

Al t hough there has been a sl owdown in Col ombi a, howeve
in the region. It is important to recognize, therefore, that the Colombian economy remains stable and is

expected to expand at moderate rates oer the following few years. The IMF, for example, projects the

Colombian economy to grow by 2.7% in 2017 and 3.8% in 2018.

Growth in Colombia over recent years has been driven by the financial services industry (whose share of GDP
has risen from 19.9%% 2034 to 20.6% in Q3 20167 and the social services sector (stable at 15.4% of GDP
since 2014). The oil & gas sector also continues to contribute to economic growth, although its share of GDP
has fallen from 7.2% 2014 to 6.6% in Q3 2016).

14 OECD (2016), GDP per hour worked (indicator). doi: 10.1787/1439e590-en (Accessed on 13 December 2016), National
Bureau of Statistics (NBS), http://www.nigerianstat.gov.ng/download/432

15]MF, World Economic Outlook Database, October 2016

16|n 2015 and 2016, Brazil, for example, experienced negative economic growth.

17Colombia National Administrative Department of Statistics (DANE), November 2016, for this and other national statistics
quoted in this box.
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Over the last 2 years the infrastructure and construction sector has also made an important contribution to
the longer term economic development of Colombia with the 4th generation roads that are been developed, as
well as social housing construction.

The Colombian government has also been actively promoting the agribusiness sector (6.2% of GDP in 2015) as
well as the industrial manufacturing sector (11% of GDP in 2015) in order to promote long-term economic
growth.

Other aspects which have helped to create a stablenvironment for the economy have been:

1 The government achieved the lowestunemployment rate in years at an estimated 8.5% in 2016 and it is
expected to remain in single digits going forward.

1 Theinflation rate rose to around 6-7% in 201516 as a result of the El Nifio climate effect8 and the
marked depreciation of the Colombian peso in recent years due in particular to weak oil prices. However,
these are temporary factors and the Central Bank is expected in thelong-term to bring inflation back
down to within its 2 -4% target range.

9 The deficit in the trade balance also rose from 1.7% of GDP in 2014 to 5.3% of GDP in 2015 due to the
effect of lower oil and other commaodity prices and subdued global growth, but is projected by the IMF to
moderate over time as these effects fade.

Col ombi ads hi s t-20th gentsry hascbeen schreed by vialence that has evolved from political
confrontation during the early 1950s, to communist groups turned guerrillas and a wa r against drug
trafficking groups and organized crime. After 50 years of armed conflict with the guerrilla group FARC, in late
2016, a peaceagreement has been approved by the Congress. The peace agreement should bring Colombia
greater social and economicdevelopment and, with this, improved life quality and economic inclusion for the
regions affected by the armed conflict.

Furthermore, a major tax reform has been in force since % January 2017, which will introduce important
changes to the tax system as wll as to the economy itself. This tax reform aims to reduce the public sector
deficit and reduce the tax burden for businesses by increasing the value added tax and broadening the tax
base.

These positive developments bring great opportunities for strong long-term growth for Colombia, but also
some challenges for the country, requiring investments in education, health and infrastructure and
employment generation to fully realize this potential.

Gustavo Fernando Dreispiel
Senior Partner, PwC Colombia
E: gustavo.f.dreispiel@co.pwc.com

Gustavo Dreispiel is a former university professor with 36 years of experience with PwC in Argentina, USA
and Colombia. Currently President of PwC Colombia, member of the Executive Latin American Network
(LAN) Committe e and an epert in the consumer, industrial products and energy sectors.

18 A repeated climate phenomenon which sees a risén the Pacific Ocean temperature. In 2015 and 2016, a lack of rainfall
and high temperatures resulted in a severe drought which lowered agricultural yields and pushed up prices.
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Box 4: Tur key 6 s jtoonaturiye y

2016 was a challenging year for Turkey as the country has struggledagainst the failed coup attempt and its
subsequent ramifications. Moreover, security risks and geopolitical issuesremain high on the agenda for
Turkey.

Uncertainty related to these factors lowered both consumption and investment appetite , which led the
economy to post ayear-on-year contraction of 0.2% in Q3 2016 in calendar adjusted termsand a quarter-on-
guarter drop of 2.7% in seasonally adjusted terms. In the first three quarters of 2016, the annual growth rate
averagedjust 2.4%, which is below its long-term potential rate.

In terms of inflation, sharp depreciation of the Turkish lira and tax hikes pushed consumer price inflation up
to 8.5% at the end of 2016 and, despite relatively low oil prices in 2016 on average, the balance of payments
posted aslight deterioration as tourism revenues shrunk. However, fiscal indicators such as central
government budget and public debt ratios to GDP continued to be relatively healthy (better than the EU
Maastricht criteria).

Despite the challenges it has faced, Tirkey has legislated to introduce auto-enrolment in its private pension
system (from 1 January 2017) and establish a Turkish sovereign wealth fund, which should be beneficial for
the countryés key macroeconomi c i nd)inthamediunstolprigten. s avi n

Turkeyds misfortune was t he ithedashcauple of years whichrhimdeqgd | i t i ¢ al
progress on structural reforms. Turkey has held two general elections, one presidential election and one local

election and a referendum during 2014 and 2015. In the first half of 2017, there will another referendum

regarding constitutional change.

Turkey has shown its intention to ensure economic stability by launching 25 primary transformation
programsin its 10th Development Plan for 2014-2018. However, both global conditions and domestic
volatil ity have prevented the programs being fully functional as yet

But if Turkey can overcome its short term political uncertainties and focus its attention on reforms in all

needed areas, the country can provide great longterm business opportunitie s with its favorable demographics

and geopolitical position. According to our estimates, Turkey has the potential to grow at an annual average

rate of around 3% over the next 34 yearsi the fastest of the European countries in this study - compared to

1.6% on average for the G7 countries. Theretflarget t he co
economy as of 2030 in PPP terms andwill reach 13" by 2050 if it manages to implement significant structural

reforms. In this case, Turkey could also maintain its second position in 2050 within the E7 countries in terms

of GDP per capita in PPP terms.

As we emphasize in this report, from time to time, short term economic and political storms will inevitably
occur in all emerging economies as they move towards maturity. This also applies to Turkey, but if businesses
and other investors are patient, then there could be significant gains to be realized in the longer term.

s

Bakar Yeéel deéereéem
Chief Economist, PwC Turkey
E: basar.yildirim@tr.pwc.com
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Table 3: Breakdown of the components of average real GDP growth (2016 -2050)
Country Average population growth Average re_al growth per A\{erage GD_P growth p.a.
p.a. capita p.a. (in domestic currency)
Vietnam 0.5% 4.5% 5.0%
India 0.7% 4.1% 4.9%
Bangladesh 0.6% 4.1% 4.8%
Pakistan 1.4% 2.9% 4.4%
Philippines 1.1% 3.1% 4.3%
Nigeria 2.3% 1.9% 4.2%
Egypt 1.4% 2.6% 4.1%
South Africa 0.5% 3.2% 3.7%
Indonesia 0.6% 3.1% 3.7%
Malaysia 0.8% 2.7% 3.5%
Colombia 0.4% 2.9% 3.3%
Mexico 0.7% 2.5% 3.3%
China -0.1% 3.1% 3.0%
Turkey 0.5% 2.4% 3.0%
Saudi Arabia 1.1% 1.9% 3.0%
Argentina 0.7% 2.2% 2.9%
Iran 0.4% 2.5% 2.9%
Brazil 0.4% 2.2% 2.6%
Thailand -0.3% 2.9% 2.6%
Australia 0.9% 1.3% 2.3%
Poland -0.4% 2.5% 2.1%
United Kingdom 0.4% 1.5% 1.9%
Russia -0.3% 2.2% 1.9%
Canada 0.6% 1.2% 1.8%
United States 0.5% 1.3% 1.8%
South Korea 0.0% 1.8% 1.8%
Netherlands 0.1% 1.5% 1.6%
France 0.3% 1.3% 1.6%
Spain -0.1% 1.5% 1.4%
Germany -0.2% 1.5% 1.3%
Italy -0.2% 1.2% 1.0%
Japan -0.5% 1.4% 0.9%

Source: PwC analysis

The long view: how will the global economic order change by 2050?
PwC Page 33 of 72



The World in 2050

|
3.3 Relative income levels

Looking at growth in GDP at PPPs tells of a marked shift towards the emerging economies in 2050. But it is al so
important to consider how far this economic growth is expected to translate into improved average living
standards for their people. When looking at GDP per capita in PPP terms, we do not see such a rarked rise of
emerging markets, with GDP per capita remaining relatively hig her in Europ e and North America as depicted in
Map 4 compared to Map 2.

Map 4: Projected GDP percapitain 2050 (at PPPs)

Lower GDP per capita - Higher GDP per capita

Source: PwC analysis

Average income levels remain lower in the E7 in 2050, but they will close some of the gap with
the G7 in long run

Figure 16 ranks GDP per capita atPPPs for the G7 and E7economies. With the exception of Italy, which we
project to be broadly on a par with Russia in 2050, all of the G7 continue to sit above theE7 in 2050. The US
continues to sit highest of the G7 countries in the average income rankings in 2050. Germany, @nadaand the
UK also feature near the top.

Figure 16 : GDP per capita in PPP terms for the G7 and E7 economies
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Source: PwC analysis

The most notable difference in the GDP per capita rankings compared to overall GDP is India. From overtaking
the US to become the second largest economy, India ranks 28 in terms of GDP per capita at PPPs in 2050 and
sits at the bottom of the E7. Similarly, China only has a middling rank among the E7 economies on this
measure.

But China and India are closing theincome gap with those at the top. In 2016, US GDP per capitawas almost

four times the size of Chinabés and al most nine times th
close to around doubl e Chinabs and lang-tenmindome ¢onvergence.i me s |

Nonetheless, our analysisshows that while population growth will be a key driver of overall GDP growth, it can
have partly offsetting negative effects onaverage income growth. This could occur if, for example, an economy
is not investing enough in both human and physical capital because of an abundance of cheap labourGDP per
capita is generally a superior measure of economic development, better capturing how the average person is
benefiting from broader economic growth 19, This measure is of particular interest to consumer-focused
businesses, who will be interested in how the spending power of households is developing over time when
considering their growth and expansion strategies.

3.4 Risks to growth

Making such long-term projections is subject to many economic, political, social and environmental
uncertainties. As such, it is important to consider some alternative scenarios. We have focussed here on the
downside risks which may moderate the results of our main model, although there could also be some upside
factors we have notconsidered here (e.g. a major new technological advance in an area like nuclear fusion that
could revolutionise energy use inthe same way as steam power or electricity did in past centuries).

We have devised three scenarios, each one building on the assuptions made in the previous one to create a
cumulative set of three possible downside risks:

1 Scenario 1: trend annual US labour productivity growth decrease by 0.5 percentage points, from 1.5%
to 1%,representing a deceleration in global technological progress within the structure of our model,

I Scenario 2: convergence speeddor total factor productivity (TFP) levels?0 reduce by half, and trend
annual US labour productivity growth dec reaseby 0.5 percentage points, and

1 Scenario 3: investment to GDP ratios decrease by a quarter, convergence speeds (for TFP levels)
decrease by half and annual trend US labour productivity growth decreases by 0.5 percentage points.

A wide range of risks could cause growth to fall below the potential indicated by our model

These scenarios reflect thestructure of our model (i.e. US labour productivity, convergence rates and
investment to GDP ratios are key inputs into our model that we can adjust to conduct sensitivity and scenario
analysis), but they also indirectly reflect the impact of a broader range of risks, for example:

1 Political instability may deter investment in emerging markets, dampening the rate of catch -up. The
role of institutions and government stability is discussed more widely in Section 4.2, while Box 4 below
discusses otherpossible pitfalls on the path to prosperity.

1 Natural disasters and continuing climate change may act as a setback in some developing countries,
depleting stocks of infrastructure and agricul ture, and holding up productivity growth.

19 Although for the full picture here we also need to look at how the overall income distribution is changing, as discussed
further in Section 4 below.

20 Total factor productivity growth is the portion of output that cannot be accounted for by growth in the primary factors of
production, capital and labour. As such, this residual growth represents technological progress.
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Our scenario analysis shows that:
1 Inthe most severe downside scenario Scenario 3), projected average annualgrowth rates for the world
fall by 0.75 percentage points, with the size of theworld economy in 2050 being around 22% smaller
compared to our main scenario (see Figure 17.

Figure 17 : Projected world GDP in PPPs under the downside scenarios
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1 Forthe E7, average growthperannumup to 2050 will fall by 1 percenta

growth will be reduced by 0.6 percentage points to 1%in Scenario 3. The direction of change of the
main scenario will continue, but the speed of these trajectories will occur to a lesser extent by 2050; for
example, the E7 economies will no longerbe double the size of the G7 by 2050in terms of GDP at PPPs.
Under Scenario 3, it could take India an additional 8 years to overtake the US in PPP terms and it is not
expected to overtake the EU by 2050in this downside case.

1 The growth of the E7 economies is more sensitive to reduced FP convergence speeds, while the
majority of the fall in the G7 growth rate is driven by a fall in US labour productivity as these more
advanced economies are alrady closert o t h echnbl&y fromtier (see Figure 18).

Figure 18 : Average annual growth rate of the G7, E7 and the w orld for the downside scenarios
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Source: PwC analysis

Box 5: Pitfalls on the path to prosperity T a discussion with Professor Marvin Zonis

The main projections in this report take a broadly optimistic view of the prospects for the major world
economies in the long run. As our alternative scenarios show, however, this relatively benign outcome is not
guaranteed at the global level and there could also be some individual countries that fail to realise their
potential for various reasons. In this box, we summarise a discussion with Professor Marvin Zonis of Chicago
University on three of the most important such potential pitfalls:

- Excessive reliance on high population growth to drive GDP growth
- The (potential) curse of natural resources
- ldeologies that are less open to trade, investment and new technologies

1. Excessive reliance on high population growth

As highlighted in Figures 13and 14 above, some countries have relatively high projected GDP growth rates
over the period to 2050 due in large part to relatively high working age population growth rates. This is
particularly true of Nigeria, Pakistan, Egypt, the Philippines and (to a somewhat lesser degree) Saudi Arabia.

Within our model, high workingage popul ati on growth delivers a 6demogr ap
is crucially dependent on productive jobs being available for the additional young people who will come into

the labour force in the coming decades. This in turn requires the right i nstitutional environment to be created

in which private sector companies can grow and create these jobs (as discussed further in Section 4.2 of this

report). If this does not happen, and a lot of (in particular) young men end up unemployed or underemployed ,

then history shows this can be a recipe for social and political unrest of the kind seen, for example, in parts of

the Middle East and North Africa in recent years.

2. The potential curse of natural resources

Natural resources such as oil, gas and preciousnetals can bring wealth to a nation but, particularly if this

happens early in the economic development process, it can also become a curse if not handled correctly. This

is because such wealth may be captured by a narrow elite at the top of developing ecmomies and not

distributed widely across the population i many African and Latin American countries have long suffered

from this curse, initially through the actions of European colonial powers and later under post -independence

rulers. Then, all too often, a cycle begins where a group excluded from the elite challenges the power holders

in order to capture the natural r esource revenues for themselvest o get a piece of the fAca
many African countries. Instability takes hold , diminishin g the chances for economic growth.

As well as leading to large wealth inequalities, there can also be other adverse economic effects such as:

- Reducing the incentives for wealth-creating entrepreneurship, as opposed to manoeuvring for political
influence in order to get a large slice of the natural resource pie;

- Making economies vulnerable to fluctuations in commodity prices, as we have seen since mid2014
with many commodity exporters; and

- Crowding out manufacturing exports if currencies rise too high as a result of natural resource finds.

All of these points mean that diversification away from natural resources is a key requirement for sustained
long-term growth in many of the economies we consider in this study, notably Nigeria, Saudi Arabia, Russia,
Brazil and South Africa. See Box 2 aboveor further discussion of this topic for Nigeria.

3. Ideologies that hamper trade, investment and technology transfer
Economy history suggests strongly that, whil e deiinnf ant

early stages of development, longer term progress does depend on a reasonable degree of openness to
international trade and investment as a way of spreading new technologies and ideas across borders. This

The long view: how will the global economic order change by 20507?
PwC Page 37 of 72



The World in 2050

enabl es wipd d@ec atwd h riprodudtivity tleat is afkey ¢etiture of the long -term growth model
used in this study.

While a broad range of political and religious regimes may support such growth, history also shows that
certain ideologies can be harmful for long-term prosperity, whet her it be the isolationist regimes of China and
Japan between the 18 and early 19h centuries, the communist regimes of the former USSR and China in the
1960s and 1970s, or North Korea today.

In terms of the countries we consider in this study, we assume that all will remain broadly open to

international economic activity and exchanges of ideas and technologies, but there would be downside risks if
either political or religious regimes were to come to power on a lasting basis that closed the door to this kind

of economic openness. As discussed further in Section 4 below, this applies also to the wider backlash against
globalisation we have seen in some advanced economies recently, as well as to emerging economies.

This box is based on a discussion betveen Marvin Zonis, Professor Emeritus , Booth School of
Business, University of Chicago (pictured above) and John Hawksworth | Chief Economist, PwC UK.

The long view: how will the global economic order change by 2050?
PwC Page 38 of 72



The World in 2050

|
4. Challenges for policymakers |
achieving sustainable growth

Key findings

1. Our projections reveal the considerable long-run economic potential of emerging economies, but
realising this potential will require governments to implement growth-friendly policies that attract
businesses, investment and talent.

Policy makers should look to revive stagnating global trade growth, engaging in global markets,
sharing best practice, and supporting the fluid movement of goods, services and people around the
world.

In the face of rising inequality in many economies, governments also need to ensure the benefits of
growth are shared more broadly acrosssociety. In particular, t hey need to support education and
life-long learning to create vibrant and dynamic workforces, mitigating the impact of ageing
populations.

Governments needto make concerted efforts to tackle climate change and align growth with long-
term environmental sustainability .

Underpinning all of these policy actions needs to be strong, reliable and trust-worthy institutions
that develop strong macroeconomic fundamentals and enact structural reform. In this way,
emerging economies will generate the correct political, social and economic incentives tosupport
long-term innovation and growth.

4.1 How can governments realise th e economic potential of
their countries  ?

OQur projections show that todayb6s emerging mafteret and d
economic potential. Nonetheless, governments are facing a number of challenges which could threaten long
term sustainable growth, not just in emerging ma rket and developing countries, but also in advanced
economies. It is beyond the scope of this report to cover all of these potential challenges, but we focus here on
five topics that seem particularly pressing at the moment:

I stagnant global trade growth: how to revive globalisation;

1 demographic change: how to empoweran ageing population;

1 climate change: how to align growth with sustainability;

1 rising inequality : how to share the benefits of growth; and

1 increasing global uncertainty: how to create dynamic and diversified economies.
This section considerseach of these five topics in turn, discussing how goernments can addressthese

challenges to sustainable longterm growth , drawing on past PwC research and practical experience as well as
studies by other experts.
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We include a commentary in Box 6 by our senior economist in Poland on how long-term growth prospects in
that country are being affected by demographic pressures and how the government there is planning to meet
this challenge. We also include in Box 7 an interview with Professor Branko Milanovic on trends in income

inequality and what might be done about them, a topic where he is a leading global expert.

We then go onin Section 4.2 to present somemore general reflections on the critical role that better economic,
political and social institutions can play in meeting these challenges. This is also a topic featured in our
interview with Professor Michael Jacobides in Box 8, which also bridges into the discussion of business

implications in the follo wing section of this report.

4.1.1Stagnating global trade growth

. how to revive globalisation

In 2016, world trade grew at only around 2%, its slowest rate since the 2008-9 financial crisis. For decades,
trade grew at around 1.5 2 times the rate of the global economy. But since the financial crisis, trade growth has
actually been marginally lower than GDP growth, at around 3% per annum as compared to 3.2% for GDP (see

Figure 19).

Figure 19 : Slowing growth in world trade relative to global
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Source: IMF
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Cyclical factors have likely played a large part in this, with weak consumption and investment appetites still
lingering on from the financial crisis. The slowdown in China and the anaemic recovery in much of Europe have
further reduced global demand in recent years. But there are also structural factors at play, suggesting global
trade growth may be settlingdownona ne w,
manufacturing and export-led economy and the quickening pace of automation, which has allowed domestic
firms to produce many of the parts they previously imported. The growth of the digital economy is changing the
nature of globalisation, shifting it from physical trans portation to a digital set of orders, which has short ened
global supply chains thanks to new manufacturing technologies such as 3D printers.

ower

trajectory.

These incl

As more countries have engaged with global markets over the last decade, it has become increasingly hard to
achieve new global trade deals that benefit all players.There have been some positive regional developments,
such as the launch of the ASEAN Economic Community (AEC) and the Tripartite Free Trade Area (TFTA) in
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Africa?i, but the breakdown of the latestsetof WT O negoti ations, the O6Doha round?©d,
co-ordinating globally. Our own latest CEO survey shows that concerns about the threat to globalisation are also
top of mind for many global chief executives of leading companies?2.

Globalisation is also often associated with rising inequality (discussed further in Section 4.1.4 below), resulting

in a lack of popular support for further trade agreements. This has bought protectionism back into the policy
spotlight, as illustrated bythenewUS admi ni strationds prefer ehadfie t o withd]
Partnership (TPP)23. Progress has also been sk on the proposed USEU Transatlantic Trade and Investment

Partnership deal.

For emerging markets in particular, globalisation is key to Figure 20 : Share of world trade (exports +
their development24. Opening up to new talent, technology imports), 2015

and ideas will boost productivity and potential output. It

also provides businesses with new opportunities and
consumer markets in which to sell, incentivising innovation
to retain a competitive advantage. Emerging markets should
utilise this opportunity on their path to maturity while their
labour costs are relatively cheaper than in advanced

economi es; Chinabds experimenc Rest of L pri
example of how opening up gradually to global markets and world

gaining a competitive cost advantage over Western 44%

counterparts can boost growth (just as Japan did from the

1950s onwards and Sout h Kdid e jer so

from the 1960s).

Figure 20 shows how concentrated global trade is among a
few key players. This suggests there is potential for many

more emerging markets to engage, particularly through
regional trade agreements among themselves. Governments

in these countries should seek integration in the global
economy and incentivise and support businesses to compete in
these new markets.

Source: IMF

For advanced economies, governmentsshould continue to pursue mutually beneficial trade deals, including
regional trade agreements, and encouragng emerging markets to engage. It will be important here that the new
US administration, while renegotiating trade deals it considers less favourable, does not retreat into the kind of
protectionist shell that damaged world gr owth in the 1930s i as notedin Section 3.4 above, this is one of the
key downside risks to our global growth projections.

21The TFTA is a proposed free trade agreement between the Common Market for Eastern and Southern Africa, Southern
African Development Community and the East African Community. It was signed by all 27 member states in 2015 and is
pending ratification by national parliaments.

22 See our 2017 Global CEO survey for detailshttp://www.pwc.com/gx/en/ceo -agenda/ceosurvey/2017/gb

23 The TPP is a proposed tade agreement among 12 Pacific Rim countries, including the US, Mexico, Japan and Canada.

The proposal was signed in 2016 and is currently awating ratification, but President Trump has said he will block it.

24 History shows there canbe acasefobi nf ant i ndust r y @ongnicdeavedoprentoas shevabylthe i n e
examples of the US and Germany in the 19 century. But this needs to be unwound over time and combined with strong
incentives for successful domestic companies to export, as in the strategies followed since the 1950s by Japan, South Korea
and, more recently, China. sSesudceSsudwdl fai bhopw Asi ahwowhkr | d
Books (2013) for an insightful discussion of this topic, including supporting academic references and company case studies.
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4.1.2 Demographic change: how to empower an ageing population

As a country develops towards advanced economy status, it tends to go through a period of demographic
change. Birth rates generally decline as education improves, infant mortality falls and women become more
active members of the workforce. In conjunction with increased longevity from improved living standards and
devel opments in healt hcar e5tendstocigeuThis is aywklbestablsie@é ndency
phenomenon in advanced economies and the trend is projected by the N to continue into the middle of the

21st century before levelling off somewhat (see Figue 21). The old-age dependency rati¢® of the G7 economies
is currently around 0.3. This means that for every 3 working -age people, there is someone aged over 65. ThelV
projects this could increase to around 0.5 by 2050 and, looking further ahead, to 0.6 by the end of the century.

Figure 21 : Projected increase in the old -age dependency ratio of the G7 and E7 to the end of the century
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But this change is not unique to advanced countries. Globally, the fastest growing segment of the populaton
will be those aged over 60. We arealready starting to see this demographic change in emerging markets too.
The old-age dependency ratio of the E7 has been largelflat over the last 20 years, but it is now starting to rise
and is projected by the UN to increase from around 0.1 todayto around 0.3 by 2050, as shown in Figure 20.

Longer lives are good news, hut an ageing population could impede economic growth. As the working-age
proportion of the population falls, the workforce will eventually shrink u nless people work for longer, reducing
output and productivity. Further, a greater proportion of dependents will put a strain on healthcare services
and government resources, as tax revenues fall and pension payouts swell. In our model, a lower average
annual growth rate over the period 2016-2050 is associated with ageing populations, as shown in Figure 22.
Italy and Japan are projected to have an oldage dependency ratio of around 0.7 by 2050, contributing to them
being projected to be two of the slowestgrowing economies over the next 34 years.

25 Dependency ratio is defined as the proportion of those aged 614 and 65+ relative to the working-age population aged 15
64.

26 Old-age dependency ratio is defined as the proportion of those aged 65+ relative to the workingage population aged 15
64.
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Figure 22 : Relationship between the projected old -age dependency ratio in 2050 and the
average annual GDP growth rate, 2016 -2050
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Tackling an ageing population requires a forward -looking approach and governments of emerging markets
should learn from the experience of advanced economies to start taking action now. Raising the state pension
age has been a key policy feature of many European countries, buthis needs to be complemented by policies to
develop flexible labour markets which support working later on in life. These could include tightening

regulation around labour market age discrimination and encouraging businesses to provide training to ensur e
ol der workers continue to hav e.ZAaegseetlisngovesrkents dhauld alsor
pursue policies to better enable women to both work and raise a family. Policies could include more generous
parental leave allowances, acces$o affordable childcare and tougher legislative protection against gender
discrimination .28

The Nordic countries are currently leading the way in terms of developing flexible labour markets to
accommodate both older workers and working mothers. Norway has used financial incentives to encourage
older workers to remain in the workforce for longer, designing a pension system which allows flexible
retirement. Sweden has encouraged female labou¥rforce participation whilst also having one of the highest birth
rates in Europe through shared parental leave and fostering cultural change.

For emerging markets, the focus today should be on boosting productivity and innovation. The potential output
of an economy is determined not only by the number of workers, but also by how productive they are.
Governments need to implement structural reforms to enhance efficiency, making valuable long-term
investments in technology and science to support research and development. In addition, governments also
need to support the economy to provide jobs for their fast -growing young populations. They should also
encourage businesses to provide lifetime training to workers, ensuring they continue to have relevant and
valuable skills to support employment as they age.

Box 6 below features some further discussion of demographic challenges in the case of Poland.

27 For a wider discussion on how governments can utilise their older workers better, see ourlatest Golden Age Index report:
http://www.pwc.co.uk/services/economics -policy/insights/golden -age-index.html

28 This is discussed further in our Women in Work Index report: http://www.pwc.co.uk/services/economics -
policy/insights/women -in-work-index-2016.html
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Box 6: Meeting the demographic challenge in Poland

According to our latest model projections, Polish GDP will grow at an average real rate of around 246 per
annum over the period to 2050. This is noticeably less than the projected long-term growth rate in our
February 2015 report (2.7%). The reduction of projected long-term growth for Poland is related to
unfavourable changes in demographic projection s and to the general downgrading of global growth prospects.

According to the latest UN long term population growth projections , Poland will suffer the deepest reduction
in both total and working age population among the countries analysed. Total population in Pol and will
decrease on average by @1% per annum over the period to 2050 and the working age population will shrink
by slightly more than 1% per annum. This has contributed to weaker growth potential for the country.

Two main factors are driving the poor demographic situation in Poland: very low fertility rate sand immense
emigration outflows seenover the last several years. According to the UN the average fertility rate in Poland
between 2015 and 2020 will be 1.33, one of the lowest figures dobally. The Polish Central Statistical Office has
recently published the new emigration figures. In 2015, there were 2.4 million Polish people living abroad i
around 20% more than in 2010 and 65% more than in 2005. It means that the ratio of the number of
emigrants to the total population is already above 6%.Most of these migrants are of childbearing age, so the
emigration not only decreases the current population , but also seriously weakens thepopulation growth
potential of the country.

The most popular explanations for these adverse demographic trends relate tothe relatively poor income
potential for the majority of young workers in Poland and insufficient public support for parents. The former
isaconsequenceoPol andds recent ¢ rsdoaussed onbaildiegl a conmpetitivé advartage
basedon low labour costs, while the latter results from underdevelopment of child care infrastructure and
general government budget constraints.

These factors were, among othersat the top of political agenda in Poland during the last general electionsin

2015, which led to a change of government. Immediately after the elections, the new government announced a

new programme of financial support for parents, the socalled 5 00+ pr ogr a mo . Since April
has received500 zloty (around 110 euros) per month for each child, starting from the second one. This

represents significant financial support for families, as the current average net wage in Poland is 3000 zldy.

On the other hand, this also implies significant additional budget expenditures reaching 1.2%-1.3% of GDP per
year. The costs of this program, being one of the series of socially oriented policies, is to be at least partially
financed by improved tax collection. The size of the gap between actual and expected VAT revenués Poland,
for example, is around 2.5% of GDPaccording to PwC estimates which could be reduced over time.

Moving towards innovation -based growth

Apart from more generous social spending, the new government also announced a new programme of
economic development aimed at gradually shift ing the paradigm of economic development from wage
competitiveness to innovation and international expansion of Polish companies. Implementation of this
ambitious program me will be supported by a series of governmentled industrial and scientific initiatives (co-
financed initially by the EU).

The mixture of more generous social policy and innovation-based economic growth isintended to lead to
more sustainable (socially viable) economic growth in the long term. The successful implementation of this
programme will strongly depend, among other factors, on the quality and effectiveness ofstate institutions .
This remains one of the most serious challenges fom the point of view of the long term economic
development of Poland in the face of both demographic and global headwinds.

Mateusz Walewski
Senior Economist, PwC Poland
E: mateusz.walewski@pl.pwc.com
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4.1.3 Climate change: how to align growth with sustainability

Carbon emissions have slowly decoupled fromeconomic growth this century. While emissions in OECD
countries have fallen gradually, emerging economies have seen their contribution to climate change grow.
Greater manufacturing output and infrastructure development will increase CO2 emissions and demand for
land for housing, business and transport will rise, potentially resulting in environmental damage. As consumers
get richer, their use of cars ard planes will increase and their demand for electricity and heating will rise.

Climate change poses a number of risks to economic growth in the medium to longer term. There are the
physical risks that the increasing frequency and severity of natural disasters pose to infrastructure, capital
stock, agriculture and people. These risks are likely to be concentrated in countries which are already warmer,
particularly those in the tropics, w hich also tend to be poorer. This has considerable implications for the
potential growth of emerging markets, especially those where subsistence or commercial agriculture is a
significant part of the economy. As well as social instability, climate change could also pose a threat to financial
stability, as emphasised by Bank d England governor Mark Carney?29, with significant implications for

insurance and risks to investors in fossil fuel companies from toughening regulation on climate change.

In November 2016, the Paris Agreementcame into effect, with governments across the world agreeing to limit
the increase in global average temperatures to well below 2C. Toachieve this, we estimate that the world must
decarbonise at a rate of 6.5% every year to 200, as illustrated in Figure 23. In 2015, global carbon intensity 30
fell by 2.8%. While this was a record fall, it still falls way short of what is needed in the lon ger term.

Figure 23 : Projected decarbonisation rate required to meet the Paris Agreement and projected
world GDP
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29 http://www.bankofengland.co. uk/publications/Documents/speeches/2016/speech923.pdf
30 Defined as tCO2 per $m GDP
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If they wish to achieve this kind of decarbonisation, governments in advanced nations need to take the lead,

investing heavily in renewables, nuclear and carbon capture technology to reduce emissions from fossil fuels.

They need to incentivise businesses ad households to consider their carbon footprint i this could be through

national campaigns, financial incentives or regulation. The Fi nanci al Stability -Boar dos:s
related Financial Disclosures recently delivered recommendations for high -quality and consistent company

reporting on exposure to climate-related risks.3! The growth of the sharing economy may also provide innovate

waysto lower carbon footprints, with new platforms promoting the sharing of everything from cars to office

space.

Advanced economies need to lead by exampleln May 2016, Portugal ran entirely on wind, hydro and solar
renewable energy sources for four and a half days, setting an unprecedented example in Europeln the UK, for

the second year running, consumption of coal fell by over 20% in 20152, The UK®&s declining ca
has been primarily driven by its shift away from heavy industry to services over the last decade, but has also
been supported by various policy i rnistdi astiincwess .2 0T0Be s avhii rcd

law a cap on the level of carbon emissions in the UK over a fiveyear period, and investment in low carbon
energy innovations and nuclear power. Other EU countries and Canada have also made progress with the
implementation of a carbon price. It will be critical to see what policies the new US administration, which has
been critical of the Paris Agreement, pursues in this area.

For emerging economies, it is important that governments take action now to align their potential economic
growth with sustainable development. In China, coal consumption may have peaked, but whether this is the
result of the economic slowdown or more structural changes, including its transition away from manufacturing,
air quality regulations and a crackdown on inefficiency, remains to be seen. Governments in emerging markets
are working to address climate change risks and learning from technology developments and policy initiatives
in other countries. They are also making technological advances of tleir own, which is likely to bring them
economic benefits in the long run.

4.1.4 Rising inequality: how to share the benefits of growth

In both G7 and E7 economies, levels of incomeinequality i as measured by the Gini coefficieng3 - have risen
since 1980 (seeFigure 24 for selected countries). The causes of this risein inequality i and what to do about it -
are discussed further in the interview with Profe ssor Branko Milanovic in Box 7 below.

Figure 24 : Gini coefficient since 1980 in selected G7 and E7 economies
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31 https:/iwww.fsb -tcfd.org/publications/recommendations -report/

32 The UK continues to occupy a leading position in our Low Carbon Economy Index, which provides further discu ssion on

how the G20 economies are decarbonising their economies:http://www.pwc.co.uk/services/sustainability _-climate-
change/insights/low -carbon-economy-index.html

33 The Gini coefficientisame asur e of the distribution of a nati onreprasenisn c o me ;
perfect inequality, i.e. all income accruing to the wealthiest 1% of the population.
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For the E7, inequality has risen (particularly in China) but might moderate in future as these countries develop
stronger institutions to provide education, healthcare and social security, and as workers are engaged n more
valuable employment and gain more bargaining power (as happened in the US and Europe in the period from
the 1920s through to the 1970s with the rise of organised labour movements and associated political parties).

Inequality is not just a matter of social justice, but can also act as a drag on economic growth. Recent research

by the IMF 34 has found that, on average, a one pecentage point increase in the income share of the top 20

percent lowers GDP growth by 0.08 percentage point in the following five years. These findings contradict

previous thinking that the benefits of growth will trickle down to those at the bottom 35. In fact, the findings

show that a more equal society could increase economic growth, with a one percentage point increase in the
bottom 20%6s income share being associated with a 0.38
five years. This mayoccur through greater standards of living boosting productivity or equality generating the

right incentives for individuals and businesses to invest in education and innovation. Greater economic

inequality may also lead to social friction and potentially undesirable political outcomes.

Governments should therefore work to ensure the benefits of globalisation, technological progress and
economic growth are shared broadly across society. Globally, the Nordic countries, as well as some of the core
European countries such as Austria and Germany, have some of the lowest levels of inequality. This can be
attributed to their strong focus on providing equal educational opportunities through universal access to high
quality education, as well as their generous welfare systems which redistribute income from the wealthy to the
less well-off.

Of the countries in our model, South Korea made some of the largest strides in lowering income inequality, with

its Gini coefficient falling by a third since 1990. While much of t his can be attributed to a general rise in

prosperity from economic growth, the government has reinforced this through investment in education,

supporting average years of total schooling increasing from 8.1 years in 1980 to 12.1 years in 2010. Going

forward, South Korea, along with many other emerging markets, need to focus on developing their welfare

system. South Koreads public social spending is still w
welfare system is considered to have one of tle weakest impacts on redistribution of the OECD36. As emerging

markets develop, a priority should be ensuring growth flows more evenly throughout society, learning from

public policies pursued in the Nordic countries, for example.

Box 7: Income inequality and what to do about it T an interview with Professor Branko
Milanovic

What have been the key drivers of rising income inequality in recent decades?

In very general terms, the main drivers of income inequality within nations T the global picture is different as
countries have generally moved closer to each other in incomes in recent decade$ are technological change,
globalisation and domestic economic policies.

So what, if anything, can governments do about this?

Depending on your opinion of what the key driver is, then the prescription is very different. For many,
technological changeis considered to be the key driver, with many arguing that technological change isbiased
in favour of highly -skilled labour, often replacing non-skilled, routine labour, and so increasing inequality. If
this is your opinion, there is little that one can actually do about that other than palliative measures to help
those who have lost their jobs as you would generally not want governments to stand inthe way of
technological change, even if that were possible.

But if your view is that globalisation is the main driver of the three, then the situat ion is a little bit different. In
that case, you at least have the option of reversing that, whether throudh increased tariff rates or taxation of
outsourcing, for example - though whether that would be desirable is another question.

%] MF Staff Discussion Note (June 2015), AfCauses and Consequer
https://www. imf.org/external/pubs/ft/sdn/2015/sdn1513.pdf

35 For example, seehttp://www.laffercenter.com/the -laffer-center-2/the -laffer-curve/

36 As discussed inwww.oecd.org/els/strengthening -social-cohesion-in-korea.htm
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And third, if you really believe that it is domestic economic policies which are mostly responsible for the
increase in inequality, then you have political tools to try to stop that, such as increases in taxation of higher
income groups, increased social transfers, retraining and so on. So, | think, depending on which one of the
three drivers you prioritise, | think that the vie ws about what should be done are very different.

However, | also believe that, while we can conceptually divide the reasons for the increased inequality into

these three different factors, we cannot really apportion a percentage of responsibility toeacho f t hem. |t 6 s
simply too complicated as the three processes are closely inteflinked. Technological change, for example,

facilitates globalisation, as do certain domestic economic policies aimed at allowing markets to operate more

freely and giving incentives for wealth generation. But globalisation also influences the type of technological

change we have, and similarly limits the range of feasible economic policies that can be implemented. So

disentangling the three drivers is much more difficult in practice and policy needs to reflect these

complexities.

So, given these constraints, what should the priorities be for policymakers?

Well looking back first at history, | believe that the policies that were responsible for the reducing income
inequality in the rich world from 1945 to 1980 were those of mass education, heavy taxationi particularly
very high marginal tax rates i and large social transfers. And | actually think that all of these three policies
have reached their limit.

For mass education you're not going to have the same banefor-the-buck gain by further extending periods of
study as you did when countries were going fram, say, 8 years of average education in the earlier stages of
economic development to 13 or 14 years now. And | think there is a general reluctance, particularly in the
middle classes at least in the US, to further increase taxes and social transfers, beasse | think that people are
much more sceptical about the ability of governments to make a positive difference now as compared, say, to
the 1960s.

That then leads me to the conclusion that what the rich countries might actually want to do is to make the
distribution of endowments more equal. And that has two parts; one is ownership of assets, which is
extremely concentrated and which would need to be much more broadly shared.In the US, around 30% of the
population have zero net assets.The situation is not much different in other rich countries. So that would
suggest measures such as tax incentives and other instruments (e.g. employee share ownership schemes and
promotion of wider home ownership) to encourage greater access to assets by lower and middle inome
groups.

The other part is actually working on improving the quality of education so that people are better equipped for

the future world of work. This is different from mass education in the past because the focus here is on guality,

and especially onequalisation of quality of education betweentheso-c al | ed fAel i ted private s
schools. One reason why returns from education are so uneven is because job opportunities and wages differ

strongly as a function of the schools people attend. M&ing access more equal is necessary, but not sufficient

to reduce wage inequality. It needs to be complemented by improvement in the quality of public schooling,

especially in the United States.

Of course, there would be further gains to such a policy. It would make future generations more adaptable to
technol ogical change, since we canb6t predict exactly w
advances. | am optimistic (based on the lessons of history) that there will be such new types éjobs in the

future, even if robots take over some of our existing jobs.

There is no magic bullet here because, as | said, income inequality is a complex phenomenon that changes
only slowly. But | think governments need to engage positively with the impac ts of globalisation and
technological change, not try to stand in their way, nor to ignore their possible negative distributional
consequences.
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