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China and the United States (US) jockey for top
honors while Germany holds firm

« China is the most competitive manufacturing
nation...for now: Consistent with the previous
2010 and 2013 Global Manufacturing Competitiveness
Index studies, China is again ranked as the most
competitive manufacturing nation in 2016, but
is expected to slip to second position as global
executives provide their perspective on how the next
five years will play out (Figure 1, page 5).

The United States is expected to take over the
number one position from China by the end of the
decade while Germany holds firm at number three:
The United States continues to improve its ranking
from 4th in 2010 to 3rd in 2013 to 2nd in this year's
study. Moreover, executives expect the United States
to assume the top position before the end of the
decade while Germany holds strong and steady at the
number three position now through the end of the
decade (Figure 1, page 5).

Shifting dynamics among global manufacturing
nations

« CEOs say advanced manufacturing technologies
are key to unlocking future competitiveness:
As the digital and physical worlds converge within
manufacturing, executives indicate the path to
manufacturing competitiveness is through advanced
technologies, ranking predictive analytics, Internet-of-
Things (IoT), both smart products and smart factories
via Industry 4.0, as well as advanced materials as
critical to future competitiveness (Table 2, page 7).

Shift to higher value, advanced manufacturing tilts
the advantage to developed nations in the future:
As the manufacturing industry increasingly applies
more advanced and sophisticated product and process
technologies and materials, traditional manufacturing
powerhouses of the 20th century (i.e. the United
States, Germany, Japan, and the United Kingdom) are
back toward the very top of the 10 most competitive
nations in 2016. These nations which invested in
advanced manufacturing technologies, are projected
to remain in top 10 until the end of the decade.
Innovation, talent, and ecosystems play a key role in
their renewed strength (Figure 1, page 5).

Regional clusters of strength emerge: Out of the
top 10 manufacturing competitive nations, two
regions, North America and Asia Pacific dominate
the competitive landscape. All three North American
countries are in the top 10 today and are expected
to remain in the top 10 ranking five years from now.
As many as five Asia Pacific nations (China, Japan,
South Korea, Taiwan, and India) are expected to
factor in the top 10 by 2020, leaving only two spots
remaining for Germany and the United Kingdom to
represent Europe in the top 10 (Figure 3, page 9).

Highlights from the 2016 Global Manufacturing
Competitiveness Index

* BRIC breaks down: Of the BRIC countries (Brazil,
Russia, India, and China), only China is viewed by
executives as a top 10 manufacturing nation in 2016.
The other three BRIC nations have experienced a
significant decline in their rankings over the last few
years. Among the three, Brazil has had the steepest
fall, ranking 29th in 2016 compared to 8th and 5th in
2013 and 2010, respectively. Similarly, Russia slumped
further down the list to 32nd in 2016 from 28th in
2013 and 20th in 2010. On the other hand, hope still
remains for India’s rank position to improve from
11th in 2016 to the number five spot by 2020.

The rise of the “Mighty Five”: The five Asia Pacific
nations of Malaysia, India, Thailand, Indonesia, and
Vietnam (MITI-V aka the “Mighty Five”) are expected
to pierce the top 15 nations on manufacturing
competitiveness over the next five years. These nations
could represent a “New China” in terms of low cost
labor, agile manufacturing capabilities, favorable
demographic profiles, market and economic growth,
with their competitiveness ranking rising in the next
five years as China continues to shift its focus towards
a higher value, advanced technology manufacturing
paradigm (Table 4, page 15).

Top drivers of manufacturing competitiveness

« Talent remains number one: Consistent with the
2010 and 2013 Global Manufacturing Competitiveness
Index studies, manufacturers continue to rank talent
as the most critical driver of global manufacturing
competitiveness (Figure 6, page 17).

Cost competitiveness (number two), productivity
(number three), and supplier network (number
four) are also key: In an era of sluggish economic
growth, containing costs and increasing productivity
to boost profits remains critical for manufacturers,
alongside building a strong network and ecosystem of
suppliers (Figure 6, page 17).

Impact of public policy

« A more favorable policy environment for
manufacturing: Executives throughout the
United States, Europe, and China indicated their
respective nations have a number of more favorable
policies around key elements of manufacturing
competitiveness than even three years ago. Specifically
around the areas of technology transfer, as well
as science and innovation, executives indicated
their nations have favorable policies to encourage
manufacturers to increasingly use advanced
technologies to improve their manufacturing
competitiveness. Intellectual property protection also
rose towards the top of competitive advantages in the
United States and Europe, while it was absent from the
list of advantages in China.



« US perspective: United States executives were more
favorable toward policies in the United States than the
last study three years ago. According to US executives,
favorable US policies centered on sustainability,
technology transfer, monetary control, science and
innovation, foreign direct investment (FDI), intellectual
property protection, and safety and health regulation help
to create a competitive advantage for their businesses.
On the other hand, US executives identified policies
around corporate tax rates, healthcare policies, labor,
and taxation of foreign earnings as disadvantages for
manufacturers in the United States (Figure 30, page 39).

« Chinese perspective: In China, policies either
encouraging or directly funding investments in science
and technology, technology transfer, sustainability,
and infrastructure development appear to be helping
Chinese-based companies to create a competitive
advantage. Chinese executives indicate that some
policies are inhibiting their competitiveness, including
corporate and individual tax rates, labor laws, and
government intervention and/or ownership
(Figure 29, page 37).

European perspective: European business leaders see
the continent’s antitrust and product liability laws along
with policies around intellectual property protection,

healthcare, technology transfer, sustainability, and
science as competitive advantages for them. At the
other end, only four policies were cited as contributing
1o a clear disadvantage, including labor policies,
individual and corporate tax rates, and economic and
fiscal policies (Figure 31, page 40).

How global manufacturers can succeed

In order to succeed in the rapidly evolving global manufacturing landscape, companies will need to embrace a targeted approach to

some of the key elements of manufacturing competitiveness, including:

1. Ensuring talent is “the” top priority: A focus on creating
differentiated talent acquisition, development and retention
strategies to be regarded as “employers of choice,” as well as
identifying and nurturing new models of collaboration that
leverage key sources of talent outside of the organization
will be key. As talent is ranked as the most important driver
of competitiveness by executives around the world, the
competition among nations and companies is expected to
be fierce.

2. Embracing advanced technologies to drive
competitive advantage: Advanced technologies
are increasingly underpinning global manufacturing
competitiveness. Leading 21st century manufacturers have
fully converged the digital and physical worlds where advanced
hardware combined with advanced software, sensors, and
massive amounts of data and analytics is expected to result
in smarter products, processes, and more closely connected
customers, suppliers, and manufacturing. Predictive analytics,
the Internet-of-Things (loT), both smart products and smart
factories via Industry 4.0, as well as the development and use of
advanced materials will be critical to future competitiveness.

3. Leveraging strengths of ecosystem partnerships beyond
traditional boundaries: Adoption of innovation strategies
aimed at embracing a broader ecosystem approach, developing
and taking advantage of integrated manufacturing and
technology clusters and partners, will be a growing imperative
going forward. Competitiveness will be directly correlated to
the strength and robustness of an organization’s collaborative
networks and ecosystems.

4. Developing a balanced approach across the global
enterprise: Increasingly sophisticated tools and strategies will
be required to optimize the global manufacturing enterprise
from a talent, technology, operational, financial, tax and
regulatory perspective. The core of this approach is achieving
a successful balance across a variety of drivers, including talent
management, innovation investments, portfolio optimization,
cost competitiveness, manufacturing footprint, and supply
chain in challenging and rapidly evolving new markets.
Indeed, both leading companies and countries are taking a
more balanced approach by building a foundation for growth
across multiple drivers of global competitiveness.

5. Cultivating smart, strategic public-private partnerships:
Governments are becoming increasingly aware of the
significant benefits a manufacturing industry provides to
national economic prosperity. Likewise, manufacturing
companies are keenly aware of the role government policy
can play in their success. Therefore, many nations with
unfavorable or overly bureaucratic manufacturing policies
are working to improve and reform those, invest in greater
economic development, and strengthen overall manufacturing
infrastructure, while seeking to partner in more productive
ways with businesses. Leading companies, in turn, are
targeting new, smart and strategic public-private partnership
models to help drive improvements not possible alone,
resulting in non-traditional business-public sector alignments
as the global competitive playing field undergoes a significant
transformation at both the company and country level.

2016 Global Manufacturing Competitiveness Index



The impact of an evolving manufacturing

landscape

From its
influence on
infrastructure
development,
job creation,
and
contribution to
gross domestic
product (GDP)
on both an
overall and
per capita
basis, a strong
manufacturing
sector creates
a clear path
toward
economic
prosperity.

Index methodology

With the release of the 2016 Global Manufacturing
Competitiveness Index (GMCI), Deloitte Touche
Tohmatsu Limited (Deloitte Global) and the Council on
Competitiveness (the Council) in the US build upon the
GMCl research, with prior studies published in 2010
and 2013. The results of the 2016 study clearly show
the ongoing influence manufacturing has on driving
global economies. From its influence on infrastructure
development, job creation, and contribution to gross
domestic product (GDP) on both an overall and per
capita basis, a strong manufacturing sector creates

a clear path toward economic prosperity. In 2015,
manufacturing in the United States alone generated
more jobs than any other sector, employing 12.3 million
workers and supporting another 56.6 million.” This
sector also creates higher income jobs as a typical US
manufacturing worker earned an average of US$79,553
in 2014 compared to US$64,204 in other industries.?

In the period between 2010 and 2013, the world
started down the path of economic recovery after
passing through one of the worst economic downturns
in history. China and India went through a period of
restrained growth while the United States responded
with a delicate and precarious recovery. Socio-political
challenges also became ever more pressing in Brazil
and Russia, while a dark cloud remained over much of
Europe.

Moving into 2016 and looking forward to the end of
this decade, manufacturing related activities among
global nations are rapidly evolving. Manufacturing
earnings and exports are stimulating economic
prosperity causing nations to increase their focus on
developing advanced manufacturing capabilities by
investing in high-tech infrastructure and education.
Nations and companies are striving to advance to

the next technology frontier and raise their economic
well-being. And as the digital and physical worlds of
manufacturing converge, advanced technologies have
become even more essential to company- and country-
level-competitiveness.

In fact, technology-intensive sectors dominate the global
manufacturing landscape in most advanced economies
and appear to offer a strong path to achieve or sustain
manufacturing competitiveness.

For this year's study, CEO survey respondents were
asked to rank nations in terms of current and future
manufacturing competitiveness (see Table 1). Top
performing nations have each demonstrated strengths
across multiple drivers of manufacturing excellence.
They also clearly illustrate the close tie that exists
between manufacturing competitiveness and
innovation. The 2016 study takes a closer look at six
focus nations: United States, China, Japan, Germany,
South Korea, and India. Collectively, these countries
account for 60 percent of world’s manufacturing GDP,
demonstrating the influence these nations have on
global manufacturing trends.?

In order to quantify country competitiveness more precisely, manufacturing executives were asked to rate the overall manufacturing
competitiveness of 40 countries, today and in five years. The selection of the countries was based on the conclusions of a sampling
of executives as well as subject matter specialists from the Council, Deloitte Global, and Clemson University. Also, executives

who participated in the survey could add and rate any other country not included on the list. The GMCI study was developed
directly from the survey responses, assigning a single number for each country reflecting its relative attractiveness in terms of

manufacturing.

For the computation, executive responses were standardized to adjust for potential country and cultural response differences,
industry sector, as well as for company size, which is captured through annual revenues in US dollars. Companies with more global

experience, as demonstrated through physical presence with operations, sales and/or distribution in multiple geographic regions,

were deemed to have more global experience and received a higher weight for their responses. Prior research also showed firm size
to be an important factor for firms’ overall global experience. Hence, the heuristic applied different weights to companies according
to revenue size of the firm, which is taken as a proxy measure of their overall global experience. Those manufacturers with revenue
size of less than US$50 million received the lowest weight whereas companies with revenues of USS5 billion or more received the
highest weight. This approach of weighting responses also resulted in less regional variation among the 12 drivers of manufacturing
competitiveness and their components as well as within the GMCI score of the most competitive countries. Not surprisingly,
regardless of the location of company headquarters, large manufacturers had a more common perspective on competitiveness of
nations, as well as the underlying drivers of competiveness with each other, than they do with their smaller counterparts, mostly
located within their home countries. See Appendix B for detailed methodology.




Global Manufacturing Competitiveness Index:

Country rankings

Table 1: Global CEO survey: 2016 Global Manufacturing Competitiveness Index rankings by country

Rank

00N O U WN =

2016 (Current)

Country

China

United States
Germany
Japan

South Korea
United Kingdom
Taiwan
Mexico
Canada
Singapore
India
Switzerland
Sweden
Thailand
Poland
Turkey
Malaysia
Vietnam
Indonesia
Netherlands
Australia
France

Czech Republic
Finland
Spain
Belgium
South Africa
Italy

Brazil

United Arab Emirates
Ireland
Russia
Romania
Saudi Arabia
Portugal
Colombia
Egypt
Nigeria
Argentina
Greece

Index score
(100=High)
(10 = Low)
100.0
99.5
93.9
80.4
76.7
75.8
72.9
69.5
68.7
68.4
67.2
63.6
62.1
60.4
59.1
59.0
59.0
56.5
55.8
55.7
55.5
55.5
55.3
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50.6
48.3
48.1
46.5
46.2
45.4
44.7
43.9
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39.2
37.9
35.7
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23.1
22.9
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2020 (Projected)

Country

United States
China
Germany
Japan

India

South Korea
Mexico
United Kingdom
Taiwan
Canada
Singapore
Vietnam
Malaysia
Thailand
Indonesia
Poland
Turkey
Sweden
Switzerland
Czech Republic
Netherlands
Australia
Brazil

Finland
South Africa
France

Spain
Romania
Belgium

Italy

Ireland
Russia
United Arab Emirates
Colombia
Portugal
Saudi Arabia
Egypt
Nigeria
Argentina
Greece

Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index

Index score
(100=High)
(10=Low)
100.0
93.5
90.8
78.0
77.5
77.0
75.9
73.8
72.1
68.1
67.6
65.5
62.1
62.0
61.9
61.9
60.8
59.7
59.1
57.4
56.5
53.4
52.9
49.7
49.3
491
48.4
45.9
45.8
45.0
43.7
43.6
42.6
40.9
40.1
36.1
28.3
25.4
24.6
10.0
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It is “Back to the future” at the top of the
manufacturing rankings

CEOs indicate a shift to higher value, advanced As global manufacturing trends continue to shift toward

manufacturing will fuel competitiveness going forward higher-value products and services, many of these top
9 P g 9 ’ performing countries, including the United States, have

invested heavily in establishing national innovation
o . . ecosystems which connect people, resources, policies,
As the manufacturing industry becomes increasingly and organizations to efficiently translate new ideas into
more advanced and sophisticated, traditional commercialized products and services.

powerhouse manufacturing countries of the 20th
century (the United States, Germany, Japan, and the
United Kingdom) that have continually invested in
developing advanced manufacturing technologies are
now seeing a resurgence in ranking.

These leading manufacturing countries are continuously
investing in research and development (R&D) through
public means while incentivizing the private sector to
conduct its own research through the development of
collaborative innovation ecosystems. The integration

This has helped to secure a top ranking in global of government, academia, and private equity investors
manufacturing competitiveness in 2016 (see Figure 1) to build and sustain these ecosystems yields significant
and these countries are expected to remain in the top benefits for participating manufacturers.

10 through the remainder of the decade. Leveraging
their foundational strengths in innovation, talent, and
strong industrial ecosystem clusters, these nations

are competing with renewed strength and surpassing
their low-cost rivals. Driven by a focus on innovation
and advanced technology, the shift to higher-value,
advanced manufacturing is shaping a new battleground
for global competitiveness going forward.

It is no surprise that three of the top four most
competitive nations — the United States, Germany, and
Japan — were rated among the strongest global markets
in terms of manufacturing innovation by executives
surveyed in this year's study. Even China earned top
marks in this dimension, perhaps in recognition of a
significant increase in R&D investment, which some
experts suggest will surpass the United States by 2019.#

Figure 1: Global CEO survey: Manufacturing powerhouse rank trending and future forecast
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Source: Deloitte and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index
* represents projected 2020 ranks
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A breakdown of high, medium and low-skilled
manufacturing exports clearly shows that high skills and
technology intensive exports form a major portion of
overall manufacturing exports from Germany, the United

have moved up in terms of manufacturing competitiveness
rankings since the start of the decade. Also these nations,
with a higher share of high skill and technology as their
exports, were ranked high in terms of labor productivity

States, Japan, and the United Kingdom, nations that measured as GDP output per worker (see Figure 2).
Figure 2: Supplemental analysis: Linking GMCI ranks to manufacturing exports of nations based on technology intensity

Output per worker (GDP constant 2011 international dollars in PPP), 2014 vs. high skill and technology intensive exports as a percentage of total
manufacturing exports, 2014
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US$1,249 billion (2014)

III Japan

US$598 billion (2014)

Medium skill and technology intensive
manufacturing exports

B Low skill and technology intensive
manufacturing exports

Note:
Size of the bubble represents the manufacturing exports output (billion US dollars) in 2014

Purchasing Power Parity abbreviated as PPP expressed in international dollars. An international dollar has the same purchasing power over GDP as the US dollar
has in the United States.

Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index, Deloitte analysis based on
UNCTAD data®

X = indicates the projected 2020 rank
Y = indicates the change in projected 2020 rank with respect to current rank in 2010 GMCI study
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Among the advanced economies that are investing
heavily in talent and technology, the United States

has emerged as a clear leader, improving its overall
competitiveness going forward. Its rank position

has gradually moved up from 4th in 2010 to 3rd in
2013 to 2nd in 2016 and is projected by executives

to achieve the top rank in the next five years. The US
innovation ecosystem has evolved significantly over the
last century, making the United States a global leader

in R&D activities as evidenced by its high spend on

R&D (estimated USS$457 billion in 2013 current prices),
presence of top-notch universities, and R&D talent as
well as the vast amount of venture capital (VC) pouring
in to commercialize advanced technologies.> In addition,
the recent policy change to make R&D tax credits
permanent in the United States will foster increased
levels of investments in advanced technologies and
innovation. In the United States, executives consistently
stressed predictive analytics, smart, connected products
that support the “Internet of Things” (IoT), and
advanced materials as their highest priority technologies
and vital to their companies’ future competitiveness (see
Table 2).

Though not quite as pronounced, the story in Japan
remains similar to the United States with its global
rank improving from 10th in 2013 to 4th in 2016 with
expectations it will hold this position to the end of the
decade. Even Germany, the dominant manufacturing
nation in Europe, managed to post an improvement in
rank compared to 2010 rising from 8th to 2nd in 2013
before settling into 3rd position through the end of
this decade.

The United Kingdom saw a resurgence in this year’s
ranking, moving into the top 10 —an achievement
made possible by maintaining a leadership position in
advanced industries like aerospace and life sciences. In
fact, the United Kingdom’s aerospace industry accounts
for 17 percent of the global aerospace market by
revenue,® which is the largest in the region and second
only to the United States.

Similar to their counterparts in the United States and
Japan, European companies are betting on “smart
factories” and “smart products” which are inextricably
linked to the Internet-of-Things (see Table 2) and

the digital design, simulation, and integration that
serves as the digital thread closing the loop of the
product lifecycle. Germany, a major manufacturer of
automated machines used in industrial factories, has
already established the world’s first “smart factory”
where industrial machines are manufactured with
minimal human input.” The German government has
also launched the “Industry 4.0" initiative that would
bring together all its capabilities in artificial intelligence,
machine learning, sensors, advanced robotics, and
automation with the intention to push Germany into

a new industrial revolution.® Clearly there is a focused
approach and integrated European priorities to
advanced technologies that are very much aligned with
“Industry 4.0” going forward.

Table 2: Global CEO survey: Ranking of future importance of advanced manufacturing technologies by executives

1 4

Predictive analytics 1

Smart, connected products (loT) 2 7 2
Advanced materials 3 4 5
Smart factories (loT) 4 2 1
Digital design, simulation, and integration 5 5 3
High performance computing 6 3 7
Advanced robotics 7 8 6
Additive manufacturing (3D printing) 8 11 9
Open-source design/Direct customer input 9 10 10
Augmented reality (to improve quality, training, expert knowledge) 10 6 8
Augmented reality (to increase customer service & experience) 11 9 11

Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index



China: Still the leader on manufacturing competitiveness for now but

executives signal change ahead

China tops the manufacturing competitiveness list this
year owing not only to its traditional low-cost value
proposition, but also its focus and development of
innovation infrastructure to cement the role of advanced
technologies in its manufacturing future. China’s
success in developing its own innovation ecosystem

lies in a significant growth in R&D spending along

with the sheer volume of annual STEM graduates, a
strong focus on technology commercialization, and
strong growth in venture capital investments.® In some
areas, like HPC, China has even surpassed the United
States as evidenced by the development of the world's
fastest supercomputer, Tianhe-2 or Milky Way 2'° as it
prioritizes “High Performance Computing” as one of the
most promising advanced manufacturing technologies
along with predictive analytics and Smart Factories (see
Table 2).

Yet China’s economy grew 6.9 percent in 2015, the
lowest growth in more than two decades and the
slowdown is likely to intensify further to 6.3 percent
and 6 percent in 2016 and 2017, respectively.'" One of
the reasons for slower economic growth may be due
to falling manufacturing activity — Industrial value-add
which grew at 14.9 percent during its peak in 2007
has more than halved to 6.9 percent in 2014." Falling
industrial activity due to lower demand resulted in
excess capacity at factories. China’s auto industry’s
capacity utilization is currently at 70 percent (vs near
100 percent levels seen in 2009).'* Manufacturing’s
share of GDP has also declined from 41 percent in
2007 to 36 percent in 2014, most of which shifted to
services.™

Not only are manufacturers concerned about falling
economic growth and manufacturing value-add, they
are also concerned about costs. Labor costs in China
have risen five-fold in the last decade since 2005,

and 15 fold since 1995."> Concerned by rising labor
costs and declining cost arbitrage between advanced
economies and China, some companies from advanced
economies have moved their production to alternate
low-cost nations or back to their home nations.™®
Aging population is another concern for manufacturers
planning to invest in China. Annual growth in working
age population or those in the age group of 15-64
turned negative for the first time in last two decades."”
By 2030, share of younger population, i.e. those in the
age group of 15-39 years, will likely drop to 28 percent
of the population from 38 percent in 2013."®

So while still showing strength, these challenges ahead
are summarized by executives who have moved China

from the undisputed number one ranking through 2016

to number two position by 2020.

2016 Global Manufacturing Competitiveness Index
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Changes in global manufacturing competitiveness,
economic and market shifts, as well as individual regional
strengths, have created three dominant regional clusters
— North America, Europe, and Asia Pacific — around some
of the strongest manufacturing nations, setting up what
could be an ongoing battle for manufacturing supremacy.

A closer look at the top 15 countries shows the
formation of three distinct regional clusters of
manufacturing strength. In North America, the United
States provides an anchor for both Canada and Mexico.
In fact, it is a similar story in Europe where Germany
plays the anchor role, and the Asia Pacific cluster where
China, Japan, and South Korea are leading a group of
emerging ASEAN nations (see Figure 3). On average,
European countries lag behind their counterparts in
Asia Pacific and North America as they work through a
sluggish economic recovery and look to their anchors,
Germany and the United Kingdom, to help pull the
region ahead.

Figure 3: Supplemental analysis: Emerging regional clusters of
manufacturing strength

A M
+« > |

United
Kingdom (8) \

Germany (3)

High skilled and technology intensive
manufacturing exports (US billion dollars)

US$900 billion

US$600 billion

US$300 billion
US$30 billion

Note: Figure in parenthesis represent the projected 2020 GMCI rank by CEOs

Regional clusters of strength emerge

Asia Pacific cluster

Driven by talent and innovation, this cluster is

anchored by China, Japan, and South Korea, which is
further strengthened by the high-tech export focus of
Singapore and Taiwan — both nations that rank in the
top 10 and which are likely to remain amongst the most
competitive in the future.

This region also has other attractive alternate lower-
cost manufacturing destinations like Malaysia, India,
Thailand, Indonesia, and Vietnam (MITI-V). In fact,
five of the top 10 countries in current or future GMCI
rankings are from the Asia Pacific region with both
China and India currently balancing a cost competitive
manufacturing profile with a determined focus on
leading the world in the number of STEM graduates.'®

Since the beginning of the decade, China’s low-cost
labor advantages and its status as the largest exporter
of goods in the world have kept it among the most
competitive manufacturing nations. However, its future
competitiveness is expected to have different attributes.
Rising costs, an evolving middle class, changes to its
“one-child” policy, and greater focus on technology
and innovation may soon change China'’s global
manufacturing trajectory.?’ On the other hand, India
continues to offer some of the lowest cost labor in

the world (estimated at US$1.72/hour in 2015) while
boasting an abundance of engineers along with an
English-speaking workforce to aid in the growth of
services and the overall manufacturing industry.?’

Chlna (2)

Japan (4)

&* South Korea (6)
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G Vietnam (12)
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Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index,

Deloitte analysis based on UNCTAD data®



Though challenged with poor infrastructure and
historical governance issues, India has worked to further
enhance its manufacturing competitiveness by setting
an ambitious target of increasing the contribution

of manufacturing output to 25 percent of its GDP

by 2025, potentially indicating why executives still
remain optimistic with India’s ranking by the end of the
decade.”

South Korea and Japan also excel in critical talent

and innovation indicators such as the concentration

of researchers and patents. More than four-fifths of
South Korea’s merchandise exports were from the
manufacturing industry with high skill and technology-
intensive sectors contributing more than half of the
manufacturing exports in 2014.% Nevertheless, a
highly bureaucratic and complex system of governance
often stalls foreign investment in South Korea. Japan’s
primary exports are consumer electronics, automobiles,
and semiconductors. Its focus on technology has
traditionally driven the nation ahead of the rest of

the world in automation and implementation of best
practices in manufacturing operations using innovation
to drive its manufacturing prowess. However, a
shrinking and aging workforce presents a challenge for
Japan.

Singapore and Taiwan contribute significantly to the
strength of the Asia Pacific cluster. Singapore offers

a highly-educated workforce, an investment-friendly
business climate, generous R&D incentives, a high-
quality infrastructure and good governance. On the
other hand, Taiwan's geographic advantage of being
located close to several major ports in Asia contributes

a significant advantage for manufacturers moving goods
in this region.

North American cluster

Receiving the highest levels of manufacturing
investment along with enjoying a strong energy profile,
high quality talent and infrastructure, and strong
dedicated industrial clusters providing strong support
for innovation, the United States is a formidable anchor
in this cluster. Further bolstering the region, Canada
is considered the freest economy in the region with
low trade barriers and the G7's first tariff-free zone.
In addition, Canada’s government has demonstrated
strong support for industry with investment initiatives
targeting specific sectors key to growing a high-tech
manufacturing future. Mexico completes the North
American cluster with its more than 40 free trade
agreements (FTAs), relatively low labor costs and
close proximity to the United States which collectively
makes it an ideal destination for manufacturers to
setup production facilities.?* This region has grown
rapidly, fostered by North American companies which
commonly adopted new, innovative manufacturing
practices while simultaneously benefitting from the
North American Free Trade Agreement (NAFTA).

This created an incentive for increased trade and
investments while also allowing each nation within
the cluster to focus on factors driving growth through
infrastructure and talent.

The North American region enjoys high levels of
investment, a rich set of natural resources, and support
from large industries. Still, all three nations sometimes
find themselves at odds regarding taxes and structural
reforms, eroding the overall strength of the cluster as
a whole.

European cluster

While clusters of manufacturing strength form in both
North America and Asia Pacific, mounting pressure can
be felt across Europe to remain competitive on a global
scale, even as it attempts to recover from an economic
recession. Europe’s recent struggles appear to have
affected its manufacturing competitiveness in the minds
of executives surveyed for this year’s study. As a result,
most European nations are expected to slip in the overall
competitiveness rankings over the next five year period
(see Table 3).

Table 3: Global CEO survey: European country rank,
current and future

2020
European country projected

Germany () 3 3
United Kingdom (V -2) 6 8
Switzerland (V-7) 12 19
Sweden (V -5) 13 18
Poland (¥ -1) 15 16
Turkey (¥ -1) 16 17
Netherlands (¥ -1) 20 21
France (V -4) 22 26
Czech Republic (A +3) 23 20
Finland (=) 24 24
Spain (¥ -2) 25 27
Belgium (¥ -3) 26 29
Italy (V-2 28 30
Ireland () 31 31
Romania (A +5) 33 28
Portugal (=) 35 35
Greece () 40 40

Source: Deloitte Touche Tohmatsu Limited and US Council on
Competitiveness, 2016 Global Manufacturing Competitiveness
Index
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With a fall in overall competitiveness, Germany and the
United Kingdom are the only European nations forecast
to remain in the top 10 global manufacturing markets
by 2020. As the highest ranked nation in the European
Union (EVU), Germany has felt its fair share of the recent
economic strain, while many other nations in the region
continue to struggle. In addition, some of the German
banks are highly leveraged, have low capital quality

and profitability, and are significantly exposed to other
euro zone economies. Nevertheless, it is the strength

of the German economy, its skilled labor force, and

its ongoing support of innovation that drives both the
nation and the EU forward to economic recovery.?® The
United Kingdom, meanwhile, faces challenges of its
own. The productivity gap between the United Kingdom
and other advanced nations has widened since 2012.
However, like Germany, the United Kingdom remains an
innovation leader with strengths in the aerospace and
life science sectors along with a growth rate of STEM
graduates exceeding even those of the United States,
South Korea, and Japan during the 2007-2012 period.?®

In spite of these challenges in Europe’s leading
countries, the European Commission forecasts continued
economic recovery at a modest pace into 2016 despite
what it considers to be more challenging conditions in
the global economy.?’ Favorable EU monetary policy

is expected to continue supporting structural reforms
in nations that have struggled. However, consumption
remains challenging with labor market conditions
showing slow but steady improvements in line with
rising economic activity. Even as it contends with its
own regional issues, the EU may be placing its hopes
on global growth dynamics and world trade which
could push the demand for European exports more
than expected and help further stimulate the regional
economy.?®

Combining individual manufacturing competitiveness
and overall regional strength, both the North American
and Asia Pacific clusters have the possibility of driving
the future of manufacturing for years to come, though
a future Europe, driven by investment, economic
stability, and advanced manufacturing has the potential
of changing the global dynamic and challenging the
other clusters in global influence in the future. On the
other hand, it has become painfully clear over the past
few years that developing countries such as Brazil,
Russia, and India (or the BRIC nations excluding China)
that were once hailed as the next global economic stars
and manufacturing leaders have faced an overwhelming
set of challenges, causing them to fade from the
limelight. In fact, to this point, only China has been able
to deliver on that original promise.






BRIC breaks down

Once thought to represent the next concentration of manufacturing strength,
the long-awaited promise of the BRIC countries (Brazil, Russia, India, and China)
continues to unravel in the face of sharp declines in the level of competitiveness
exhibited by some of its member countries.

Figure 4: Global CEO survey: The decline of BRIC nations
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According to study results, Brazil has joined Russia

in a steep decline to the bottom of the Global
Manufacturing Competitiveness Index rankings with
economic and socio-political instability taking its toll on
both nations. In the 2016 study, Brazil ranks 29th, down
from a ranking of 8th in 2013, signaling a precipitous
decline in a very short period of time. Brazil has been
severely challenged in terms of addressing the political
uncertainty that has likely caused companies to either
delay their strategic business plans, or temporarily cut
production in order to match weakening demand.
Nevertheless, there is some optimism among global
executives that Brazil can improve its standing over the
next five years by leveraging both a recent focus on
improving the level of available research incentives, and
the country’s vast natural resource base.?

Russia has been on a declining trajectory for a number
of years, falling from a global ranking of 20th in 2010
to 28th in 2013, before further slipping to 32nd in
2016. At the heart of this downward trend is the slide
in global crude oil prices and the country’s recent
geopolitical activities, including its military intervention
in the Ukraine, which have created a significant amount
of tension and resulted in economic sanctions, hindering
its manufacturing competitiveness. In fact, study results
indicate global executives look to Russia’s future with
caution, expecting its relative competitiveness to remain
flat, near the bottom, over the forecast horizon.

India has joined two BRIC companions as a nation
falling in its relative competitiveness ranking, dropping
out of the top five countries to settle at 11th in this
year's study. A reason for this accelerated decline over
the past three years is perhaps partly due to the stalling
of the country’s economic growth and delayed policy
actions around infrastructure investments in the face
of continued national political uncertainty. However,
manufacturing CEOs appear to acknowledge the
change in political direction brought on by a new Indian
government and foresee an improvement in India’s
competitiveness ranking as new initiatives, such as
“Make in India” and “Skill India,” take hold over the
next five years.

Goldman Sachs, which coined
the term BRIC, took the inevitable
and highly symbolic step of
closing its BRIC fund in 2015
following a steep and prolonged
decline from its peak value

in 2010.



Figure 5: Supplemental analysis: GDP growth rates of BRIC nations
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A further indication that India can execute a turnaround In spite of the significant challenges faced by most of
is evidenced by a relatively resilient growth rate in the the BRIC nations, a sense of optimism remains among
nation’s overall GDP. Indeed, both India and China global executives surveyed that at least India can rejoin
continue to grow at a pace well above 6 percent, China in the top five manufacturing nations over the
starkly contrasting the performance of both Brazil and next five years and, in doing so salvage a portion of the
Russia which stagnated in 2014 and likely declined into original BRIC potential. In fact, India could be joined
negative territory in 2015 (see Figure 5).%° by a new set of developing ASEAN nations in a bid

to assume the role of the new focus manufacturing
As the outlier to this trend, China significantly exceeds destinations by the end of the decade.

the other BRIC nations in terms of its current and
expected level of competitiveness on the global
manufacturing stage. China continues to pivot towards
higher-value, advanced technology manufacturing and
navigate a transition from an export-driven growth
model to one that is driven by domestic consumption.

-
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Once considered an emerging manufacturing power
built solely on global cost competitiveness, China is
now undergoing a dramatic shift in focus towards
higher value manufacturing. Indeed, a rapidly growing
middle class spurred by ever increasing average
wages continues to place upward pressure on labor
and material costs as critical manufacturing inputs.

In addition, China is actively pivoting toward a more
technologically advanced manufacturing paradigm to
align with other global, innovation-oriented markets.
The resulting shift is creating an opportunity for other
nations to strengthen their position as lower-cost
global manufacturing destinations.

Countries looking to capitalize on China’s evolution
include MITI-V, and although all but Vietnam showed a
drop in overall competitiveness rank between 2013 and
2016, executives surveyed for this year’s study expect
all five nations to factor in the top 15 rank positions
before the end of the decade (see Table 4).

While these countries continue to garner the interest of
global manufacturers looking for alternatives to China,
each nation must overcome a variety of challenges
while emphasizing its own unique set of strengths in
order to take full advantage of global manufacturing
investment opportunities.

Malaysia

Malaysia has a low cost base with workers earning a
quarter of what their counterparts earn in neighboring
Singapore. The country also remains strongly focused
on assembly, testing, design, and development involved
in component parts and systems production, making it
well suited to support high-tech sectors.

The rise of the MITI-V (the "Mighty 57):
Searching for the next China

Having said that, Malaysia is challenged by a talent
shortage, political unrest, and comparatively low
productivity. In the face of these challenges, the
Malaysian government is looking to stimulate growth,
but whether this stimulus is enough to attract,
support, and sustain a larger number of manufacturing
investments remains to be seen.?'

India

Sixty-two percent of global manufacturing executives’
surveyed rank India as highly competitive on cost,
closely mirroring China’s performance on this metric
(see Figure 11). In addition, India offers a highly skilled
workforce and a particularly rich pool of English-
speaking scientists, researchers, and engineers which
makes it well-suited to support high-tech sectors.
India’s government also offers support in the form

of initiatives and funding that focus on attracting
manufacturing investments.3 However, India remains
challenged by poor infrastructure and a governance
model that is slow to react which may affect the speed
with which it can support higher growth. As 43 percent
of its US$174 billion in manufacturing exports require
high-skill and technological intensity, India may have a
strong incentive to solve its regulatory and bureaucratic
challenges if it is to strengthen its candidacy as an
alternative to China.* Global manufacturing executives
surveyed may be factoring success on these fronts into
their expectation that India will recover to 5th position
of the most globally competitive manufacturing nations
by 2020.

Table 4: Global CEO survey: Malaysia, India, Thailand, Indonesia, and Vietham country rank, current, and future

13 5 14 15 12

2020 (projected) rank

Difference (4 +4)

+6) (4==b) (4 +4) (4 +6)

2016 (current) rank 17

11 14 19 18

Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index




Thailand

When it comes to manufacturing exports (US$167
billion in 2014), Thailand stands slightly below India,
but exceeds Malaysia, Vietnam, and Indonesia.>* This
output is driven largely by the nation’s skilled workforce
and high labor productivity, supported by a 90 percent
national literacy rate, and approximately 100,000
engineering, technology, and science graduates every
year.* Nevertheless, this highly skilled and productive
workforce creates relatively high labor costs at US$2.78
per hour in 2013.3¢ Still, the nation remains attractive to
manufacturing companies, offering a lower corporate
tax rate (20 percent) than Vietnam, India, Malaysia or
Indonesia.’” Already well established with a booming
automotive industry, Thailand may provide an option
for manufacturers willing to navigate the political
uncertainty that persists in the region.

Indonesia

Manufacturing labor costs in Indonesia are less than
one-fifth of those in China.*® As China’s labor costs
have seen the steepest rise in Asia over the past 10
years, Indonesia’s costs have remained relatively flat,
drawing the attention of those manufacturers looking
for a stable low-cost alternative.* The island nation’s
overall 10-year growth in productivity (50 percent)
exceeds that of Thailand, Malaysia, and Vietnam,

but pales in comparison to China’s growth over the
same period.*® Still, its manufacturing GDP represents
a significant portion of its overall GDP and with such a
strong manufacturing focus, particularly in electronics,
coupled with the sheer size of its population,
Indonesia remains high on the list of alternatives for
manufacturers looking to shift production capacity
away from China in the future.

Vietnam

Boasting comparatively low overall labor costs, Vietnam
has long been seen as an alternative to China when
it comes to low-cost manufacturing. Additionally,
Vietnam has raised its overall productivity over the
last 10 years, growing 49 percent during the period,
outpacing other nations like Thailand and Malaysia.*'
Such productivity has prompted manufacturers to
construct billion-dollar manufacturing complexes in
the country.*? However, Vietnam’s manufacturing
capacity does not come close to matching China’s at
the moment.

When viewed as a group, the MITI-V nations can be
seen as offering an attractive option for market and
economic growth as well as growing customer base for
manufacturers (see Table 5).

Other advantages that the MITI-V nations represent

for global manufacturers include: (1) numerous tax
incentives in the form of tax holidays ranging from
three to 10 years, (2) tax exemptions or reduced import
duties, and (3) reduced duties on capital goods and raw
materials used in export-oriented production. As the
manufacturing sector already significantly contributes
to the overall GDP of each MITI-V nation, this emerging
cluster may well represent a compelling alternative to
China and the dissolving BRIC bloc to which it once
belonged.

The timing and extent to which China’s labor costs

rise going forward will drive how rapidly global
manufacturers seek out a MITI-V solution. This shift
will also be dictated by the extent to which MITI-V
countries can fully harness the talent and productivity
of their workforce, invest in required infrastructure,
and establish positive regulatory policies to support the
manufacturing sector.

Table 5: Supplemental analysis: Malaysia, India, Thailand, Indonesia, and Vietnam compared to China

Manufacturing

Share of 15-39

Consumption exports as % of year olds in total Researches Legal and Infrastructure

expenditure (as % | Real GDP growth | total merchandise population (%), per million regulatory risk rating

Country of GDP), 2014 (2011-2015) exports, 2014 2014 inhabitants* (out of 100)** (out of 10)**

i [+ 0, 0, 0,

Malaysia 50% 5.3% 62% 44% 1,794 ol 7.0
India 60% 6.1% 55% 42% 157 60 4E
Thailand 52% 2.9% 73% 36% 543 55 5.8
Indonesia 57% 5.5% 40% 41% 90 70 5.0
Vietnam 66% 5.9% 72% 43% 114 56 4.9
China 37% 7.8% 94% 37% 1,089 58 6.0

*2013 or latest available year
**Average rating (2011-2015)

Source: Deloitte analysis based on data from EIU, UNCTAD, and World Bank.™
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Examining the drivers of global manufacturing
competitiveness

Figure 6: Global CEO survey: Drivers of global manufacturing competitiveness
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Talent drives manufacturing competitiveness In the current climate of sluggish economic growth,

As in prior GMClI reports, executives responding to containing costs to boost profits remains a critical

the 2016 global CEO survey were asked to rank the imperative for manufacturers. Hence, survey

key government and market forces that drive global respondents ranked cost competitiveness as the second

manufacturing competitiveness. Shown in Figure 6 most influential driver of overall competitiveness,

in rank order for 2016, these drivers not only create followed by productivity, supplier networks, and legal

competitive advantages for many nations individually, and regulatory systems to round out the top five factors.

they shape the global manufacturing landscape. The combination of a country’s performance in each of

This GMCI study highlights the factors deemed most these categories dictates how competitive it is relative

important for creating and maintaining manufacturing to other manufacturing nations. Study results show that

competitiveness around the world. countries that do well across several of these categories
are generally ranked higher than those nations that

Manufacturing executives once again cited talent as excel in only one or two of the top drivers.

the most important driver of a country’s ability to
compete on the global stage. For the purposes of this
study, talent is defined as the quality and availability of
highly skilled workers which facilitate a shift towards
innovation and advanced manufacturing strategies.

In the current climate of sluggish economic growth, containing costs
to boost profits remains a critical imperative for manufacturers.
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Linking drivers of competitiveness and country performance

Table 6: Global CEO survey: Focus country performance by key competitiveness drivers

Selected country manufacturing
competitiveness drivers
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ENVIRONMENT

> - ED e po

Most competitive

Japan

India
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South Korea

China

Germany

Least competitive

Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index

A mosaic of strengths and weaknesses

In order to better understand the comparative strengths
and weaknesses of some of the most competitive
nations, global manufacturing CEOs were asked to rate
six focus nations — the United States, Germany, Japan,
South Korea, China, and India on six of the 12 drivers of
competitiveness. This table was completed independent
of how executives ranked the 12 competitiveness drivers
or the countries overall. Table 6 shows the results of
mean normalized ratings by CEOs surveyed on key
drivers relative to each other — meaning the lowest-
rated country and competitiveness driver (i.e., India on
physical infrastructure) is given an index value of

10.0, and the highest-rated country and competitiveness
driver is rated 100.0 (i.e., Germany on physical
infrastructure). All other country and competitiveness
drivers in Table 6 are then indexed on a relative basis
against the anchor points, thereby creating unique
scores for each driver in the matrix.

The mosaic that emerges clearly demonstrates the
competitive advantage Germany, the United States, and
Japan have on most of the top drivers including talent,
innovation policy, and infrastructure. Indeed, a strong
legal and regulatory foundation paired with a reliable
physical infrastructure also enables advanced nations to
lead the world in overall manufacturing competitiveness.
Executives in this year’s study rate the United States and
Germany as leaders in all four of these key categories,
leaving no surprise as to why both countries are at the
top of the rank in future competitiveness.

The survey results also reveal that China and India

still hold a significant competitive advantage when it
comes to the cost of labor and materials. Having said
that, these two countries are also among the least
competitive global nations relative to their legal and
regulatory environments, with India further challenged
by its poor physical infrastructure. Moreover, as

China and India continue to bolster their advanced
manufacturing knowledge and capabilities, it will be
fascinating to see new patterns emerge in this matrix of
competitiveness drivers. The following section explores
each driver and the unique contribution it makes in
shaping the overall global manufacturing landscape.

The mosaic that emerges clearly
demonstrates the competitive
advantage Germany, the United
States, and Japan have on most
of the top drivers including
talent, innovation policy, and
infrastructure.
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Drivers of manufacturing competitiveness: Deep dive
Over the past

1. Talent For instance, as discussed later in the supplemental
three G MC' Global manufacturing executives continue to reward country analysis section in Appendix A, Germany's
StUdieS, CEOs nations with highly skilled, well-educated workers. historical strength in key industries as well as its focus in

. Over the past three GMCI studies, CEOs consistently “dual system” of vocational training are likely key factors
Con5|5tent|y ranked ‘Talent’ as the most important driver of global that resulted in its top ranking on talent capabilities.
ranked 'Talent' manufacturing competitiveness. Similar to 2010 and With a focus on “mechatronics,” its dual system of

2013, it demonstrates the strong influence a highly vocational training in which approximately 60 percent
as the Most skilled workforce can have on a nation’s overall of the country’s youth participates, combines classroom
. competitiveness. instruction with work experience in one of 344 available
lmporta nt ’ trades.*® In fact, this inte:rated educational system is
driver of g|oba| At the country level, Figure 7 illustrates that executives ~ a model several countries are trying to emulate.*

) participating in the 2016 GMCI study see developed
manUfaCturmg nations, such as Germany, Japan, and the United States
Competitiveﬂess. as the most competitive nations with respect to talent.

Figure 7: Global CEO survey: Percenage of global manufacturing executives that reported a country was “extremely competitive” on talent
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India 35%
China 33%
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Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index

Figure 8: Supplemental analysis: Number of STEM graduates (in thousands), 2003-2013
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Note: (...) figures in parentheses indicate the amount by which the number of STEM graduates have increased since 2003. India’s STEM
graduate figures have been extrapolated from 2010 data.

Source: Deloitte analysis based on data from OECD; National Bureau of Statistics of China; and University Grants Commission, India
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As executives indicated through their rankings, despite
China and India’s sheer volume of graduates, they still
have significant room for improvement when it comes
to talent. Though China and India have a commanding
lead on other global nations in the sheer number as
well as growth rate of STEM graduates that emerge
from their education systems (see Figure 8), sources
indicate a majority of the STEM graduates in China and
India lack sufficient practical training skills to be readily
employable. In fact, according to an August 2015 report
by Bloomberg, half of the estimated 5 million Indian
adults graduating with bachelor’s degrees on an annual
basis are unemployable because of poor cognitive and
language skills, demonstrating the simple fact that
having large numbers of graduates does not necessarily
assure a manufacturing benefit to those companies
looking for a highly skilled workforce.*

India and China currently rank poorly on ‘Talent” with an
average of only 4.4 years (India) and 7.5 years (China)
of schooling amongst its adult population compared

to 12.9 years for both the United States and Germany,
11.8 years for South Korea, and 11.5 years for Japan
(see Figure 9).% Not only on schooling, but advanced
nations are ahead on higher education — demonstrating
a distinct lead on number of researchers per million and
government expenditure on education (see Figure 9).

A deeper commitment to the continued support of
strong, integrated, and practical education infrastructure
is a critical component for countries, such as China and
India, to improve their competitive position on talent.

Figure 9: Supplemental analysis: Mean years
schooling, researchers per million inhabitants, and
government expenditure on education
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Availability of a qualified workforce remains a challenge
for many nations. From a global perspective, skilled
workers and engineers are the top categories that
employers find difficultly in recruiting (see Figure 10).
Some nations face this challenge because of evolving
demographics. For example, the United States is
facing a serious manufacturing workforce challenge
due to an aging population, retiring “Baby Boomers,”
changing dynamics of the skillset needed for advanced
manufacturing, and perceived attractiveness of the
industry.

The recent Deloitte United States and The
Manufacturing Institute study on the resulting skills gap
predicts two million positions in the US manufacturing
industry will likely go unfilled due to a lack of skilled
workers over the next decade.*

Japan joins the United States in this concern where

an aging (and shrinking) population is causing a
chronic labor shortage with more than four out of five
employers reporting a difficultly in filling jobs over the
last five years. Moreover, at least five of the top 10 jobs
facing labor shortages are related to manufacturing,
including engineers, drivers, technicians, laborers, and
skilled trade workers.*

As seen when examining global education infrastructure
(see Education Infrastructure), advanced economies
tend to spend more on education as a percentage of
their overall GDP, demonstrating just how important
education is in developing a skilled workforce and

how an investment in talent is really an investment in
manufacturing competitiveness.

Figure 10: Supplemental analysis: Percentage of employers
facing difficulties in filling jobs, 2015
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2. Cost competitiveness

Figure 11: Global CEO survey: Percentage of global manufacturing executives that reported a country was “extremely competitive”

on cost
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Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index
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With global economic uncertainty looming in the air,
cost competitiveness remains a critical consideration
for most senior manufacturing executives. Ranked the
second most important driver, the cost competitiveness
of nations continues to shift, thus transforming the
global landscape with respect to manufacturing
competitive advantage.

Emerging economies are still the most competitive on
cost, primarily due to significantly lower labor rates
(see Figure 12). Among the focus nations, the most
competitive remain China and India where the latter
offers the lowest manufacturing labor rate, followed
closely by China which differs from results recorded
in 2005 when both countries offered similar rates.

However, labor rate growth in China easily outstrips any
of its neighbors (see Figure 12). Companies looking for
new, low-cost options should take note.

As nations continue to evolve and increase their product
complexity as well as their advanced manufacturing
quotient, and in turn expand their middle class and
overall economic output, demand for higher wages
increases thereby leaving these nations less competitive
on the labor rate front.

For example, with China’s explosive growth in its middle
class, and its evolving manufacturing focus, its overall
cost advantage may soon deteriorate, leaving room

for other nations to emerge as viable alternatives from
a cost competitiveness perspective. However with this
growth in middle class populations, such as in China
and India, significant domestic consumer demand
increases have created attractive new markets and new
consumers to penetrate.

As several nations vie for consideration as formidable
low-cost alternatives to China going forward

(e.g., MITI-V nations), individual manufacturers should
also recognize that making sourcing or location
decisions largely on the basis of cost alone is not a
sustainable strategy. Despite the relative importance of
cost competitiveness in the ranking of drivers, leading
companies consider cost competitiveness alongside

a nation’s underlying talent base, infrastructure, and
regulatory environment, as well as potential consumer
market proximity, before making significant decisions
regarding their global manufacturing operations
footprint.



Figure 12: Supplemental analysis: Manufacturing labor costs (US dollars) per hour
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3. Workforce productivity

Figure 13: Supplemental analysis: Labor productivity GDP per person engaged (in thousands) constant 2011 international dollars at PPP,

2005-2015
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A well-supported, productive workforce is both a

driver of economic prosperity for a nation and a strong
driver of manufacturing competiveness in the view

of the manufacturing executives surveyed. Where
emerging economies have an advantage over advanced
economies on issues of labor and materials costs,
advanced economies lead their developing counterparts
on labor productivity.

Based on an analysis of data from International Labor
Organization (ILO), the United States leads in overall
workforce productivity, generating US$111,083 per
employee on an annual basis (2015).#° This is followed
by Germany, Japan, and South Korea where the latter
has the highest 10-year compound annual growth rate
(CAGR) for productivity among developed nations

(2.4 percent) (see Figure 13).%° Although China and India
both posted significantly higher growth (CAGRs)

(9.0 percent and 6.6 percent respectively) over the
analysis timeframe, each country started from a much
lower base and remains well off the annual productivity
totals set by their more developed counterparts.®'
However, it is interesting to note that over the last

10 years, productivity in China has been accelerating at
a faster pace than that in India. Meanwhile, Japan and
Germany, with relatively flat 10-year CAGRs of

0.5 percent and 0.2 percent, respectively, are challenged
by a shrinking and aging populations, offsetting gains
achieved in skilled labor productivity.>?

Further analysis of study results shows a strong
correlation between the (high) cost of labor and (high)
productivity levels. Nations with the highest labor costs
(Germany, United States, Japan, and South Korea) also
hold the top four spots in productivity. In contrast,

China and India exhibit both the lowest cost and lowest
productivity labor forces, suggesting a capital investment
shortfall and a likely significant challenge competing in
the advanced manufacturing and advanced materials
arenas.

As companies continue to move towards higher value
and increasingly sophisticated products and processes,
the traditional developed nation manufacturing leaders
(such as the United States, Germany, and Japan), with
high labor productivity, seem to be winning in the eyes
of global executives as these nations are back on top
of the global manufacturing competitiveness rankings
(see Figure 1) and are expected to remain in the top

10 through to 2020.



4. Supplier network

Executives ranked ‘Supplier network” as the fourth most
important driver of manufacturing competitiveness,
signaling the overall influence of a well-established,
qualified, integrated, and available supplier base and
ecosystem. As physical and digital worlds converged,

a historically one directional approach between
companies and their suppliers have laid way to a more
collaborative approach.

Globalization creates increased opportunities for
manufacturers to collaborate as suppliers become
part of a connected manufacturing system, thereby
enhancing the overall supply capability of the
nations involved. Indeed, as the global economy and
manufacturing technologies became more integrated
and complex, global manufacturing networks and
innovation ecosystems have followed suit.

Based on executive survey results, the most competitive
manufacturing nations have a diverse and high-quality
supplier base with strong industrial clusters focused

on R&D.

Through a survey conducted by the World Economic
Forum and published in The Global Competitiveness
Report 2015-2016, executives across all industries were
asked to assess the quality of local suppliers.

In this survey, Japan leads the way with an average
score of 6.2, on a scale of 1 to 7, outscoring Germany,
the United States, and China, among others (see Figure
14). In the same survey and on a similar response scale,
executives were asked to rate the availability of local
suppliers. Once again, Japan topped the list, rating
‘Availability of suppliers” higher than Germany, the
United States, China, and others with a 6.2 rating.

However, when the study asked executives, “In your
country, how widespread are well-developed and deep
[supplier] clusters?” the outcome was slightly different.
Executives rated the United States and Germany highest
with an overall average of 5.5 out of 7.0, outperforming
Japan, China, South Korea, and India. A competitive
supplier network is created when the quality, availability,
and clustering of suppliers is strong, coupled with a
highly efficient and effective collaborative mechanisms
amongst the broader innovation players, helping
companies to create and sustain manufacturing
competitiveness.

Figure 14: Supplemental analysis: Ratings of local suppliers
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5. Legal and regulatory system

Figure 15: Global CEO survey: Percentage of executives that reported a country was
“extremely competitive” with respect to legal and regulatory system
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South Korea 42%
India 24%
China 23%
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Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index

As in the 2013 GMCI study, a country’s ‘Legal and
regulatory system’ remains the fifth most important
driver of manufacturing competitiveness as viewed

by global executives. Known to support growth,
advancement, and favorable manufacturing conditions,
stability and clarity within the legal and regulatory
environment can serve to enhance a country’s
competitiveness by safeguarding investments, thus
reducing its risk profile.>

Executives ranked developed nations as leaders when it
comes to competitive advantage they deliver through
their legal and regulatory systems. As seen in Figure

15, Germany and the United States lead in legal and
regulatory competitiveness, with two-thirds of the
surveyed executives finding legal and regulatory systems
of both countries to be highly competitive. Japan trails
the United States and Germany, rounding out the top
three nations on this driver.

Stringent legal and regulatory procedures and
restrictions on foreign ownership make it difficult
for foreign companies to set up businesses in many
emerging economies.

Among the six focus nations in this year’s study, China
and India require foreign businesses to follow more
procedures which leads to a greater number of days
required to establish operations. In fact, it takes just 11
days for a foreign business to establish a subsidiary in
the United States compared to more than two months
for a similar operation in China (see Figure 16).>

While developed nations have relative competitive
advantages regarding their legal and regulatory systems,
they are far from perfect. Through the collective
interviews of over three dozen C-level executives as
part of the Advanced Technologies Initiative (ATI) study,
Deloitte Global and the Council on Competitiveness
repeatedly and consistently heard from executives

their concern about the high cost, complexity, and
uncertainty in the current US regulatory environment.>
More than 2,000 manufacturing-related regulations
have been enacted since 1981 in the United States —

at an average rate of more than 70 per year — according
to a study by The Aspen Institute.*® Further, the
research indicates a dramatic increase in the number

of regulations has resulted in higher compliance costs,
which have grown at a sharper rate than inflation-
adjusted GDP and manufacturing output. As one
executive from the ATI study indicated, “The current
regulatory environment places too big a burden on
companies, and government regulatory systems are not
up to date with reality.”*’

Figure 16: Supplemental analysis: Ease of doing business — Number of days and procedures required to start a

foreign business, 2014

(Note: A higher value denotes more difficulties in starting a foreign subsidiary due to complex and costly administrative procedures)
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6. Education infrastructure

Figure 17: Supplemental analysis: Higher education enrollment vs. total public expenditure as a percentage of GDP, 2013
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Ranked as the sixth most important driver of
manufacturing competitiveness, a country’s strong,
reliable and well-funded education infrastructure has the
power to set the stage for a talented, productive, and
skilled workforce, thus linking it to the most important
driver of manufacturing competitiveness (i.e. talent).
This is particularly important as the competitiveness
landscape becomes more advanced and comple,
causing manufacturers to rely heavily on a nation’s
ability to develop skills for the 21st century advanced
manufacturing and innovative technologies.

Hence, advanced nations tend to spend more on
education which leads to higher enrollment in tertiary
education, thus developing a base of highly skilled
manpower (see Figure 17).

The number of leading universities in a country can also
help support the advancement of its workforce. The
United States leads the world in terms of the number of
universities listed in the top 1,000 institutions globally,
which is more than the total of the next three countries
combined (China, Japan, and Germany) (see Table 7).

In fact, the United States also has 55 out of the top 100
global institutes, indicating the country considerably
excels other nations not just on number of institutions
but also on quality of higher education.®

Education infrastructure is a foundational requirement
for the development of talent. In today's borderless
economy, nations compete by being global leaders

in attracting, developing and retaining top science

and engineering talent to drive world class innovation
and R&D. This demands for an education system that
arms students with advanced STEM skills, creative
problem solving skills, entrepreneurial training and
leadership skills. A nation’s key to greater manufacturing
competitiveness lies in a workforce equipped with the
science and math backgrounds to compete with the
best, and the creativity, business acumen and leadership
to be pace setters for the world.

Table 7: Supplemental analysis: Number of universities by country in top 1,000 global list, 2015

Number of universities in Top 1,000 Global List

United States 229
China 83
Japan 74
Germany 55
South Korea 36
India 16

Source: Deloitte analysis based on data from Center for World University Rankings *'"
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7. Physical infrastructure

Figure 18: Global CEO survey: Percentage of executives that reported a country was “extremely competitive”

with respect to physical infrastructure
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Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 GIbbaI'Manufracturing Competitiveness Index

Executives ranked ‘Physical infrastructure” as the seventh
most critical driver of manufacturing competitiveness.
The extent to which a country creates and maintains
critical infrastructure determines the success it has in
meeting key manufacturing requirements including the
movement of raw material and physical goods, energy
production and delivery, and the transfer of information.

Research reveals that investments in infrastructure
results in long-term economic benefits. In fact, a one
percent increase in physical infrastructure investments
temporarily raises GDP growth by as much as 1-2
percentage points.> Such investments aimed at making
a country's physical infrastructure more competitive

can be seen as laying the foundation to align with a
stronger, more technologically advanced and connected
manufacturing industry.

Executives rated developed nations such as Germany,
Japan, and the United States higher in terms of
infrastructure competitiveness as well-established
transportation systems serve to lower overall operating
costs for manufacturers. However, it should be noted
that emerging nations are catching up quickly.®

China, for example, has shown strong improvement on
transport-related infrastructure and internet penetration
as it seeks to support the needs of more advanced
technologies in its domestic manufacturing sector

(see Figures 19 and 20).

Clearly, the establishment and maintenance of a

strong and reliable physical infrastructure in support

of manufacturing has the promise of enabling both
economic growth and prosperity for a country. However,
as the infrastructure in developed nations ages, and as
developing nations ramp up investments in traditional
(i.e. roads, ports, and bridges) as well as advanced-
technology based infrastructure (e.g. smart electricity
grids and national security technologies) there is
potential for disruption in country rankings in the future.

Figure 19 and 20: Supplemental analysis: Logistics performance index (quality of trade and transport related

infrastructure) and internet use among focus nations
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8. Economic, trade, financial, and tax system

Figure 21: Supplemental analysis: Top 10 future most competitive nations and their top five export partners

A global view — movement and level of manufacturing products to and from the top 10 GMCI nations, to their top five trade partners, by product type (2014)
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Executives ranked ‘Economic, trade, financial, and tax Competitiveness of trade exports is a key determinant
system’ eighth out of the twelve drivers in this year’s of overall country competitiveness and prosperity.
study. This driver focuses on a nation’s public policies Nations that are able to competitively export higher
and government regulations aimed at increasing trade value, advanced manufacturing and technology-
competitiveness, encouraging domestic investments, intensive products have higher overall prosperity
policies and regulations aimed at creating strong (e.g., Germany, the United States, and Japan). Global
and reliable financial and banking systems as well as trading patterns among leading manufacturing nations
competitive and stable monetary, fiscal, and tax policies. are complex as shown in Figure 21. Germany appears

to maintain a relatively high share of medium and high
technology exports within the European region, whereas
similar United States and Japanese exports are more
geographically diverse. As for China, a large percentage
of its medium and high technology exports stay within

Asia.

2016 Global Manufacturing Competitiveness Index
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Germany has been able to maintain a relatively high
share of manufacturing exports as percentage of total
merchandise exports over the last two decades from
1995 to 2014. In contrast, the share of manufacturing
exports in the United States has steadily declined over
the same time intervals, which is in part due to a shift in
manufacturing to low-wage countries like China.®'

However, it is interesting to note that smaller Asian
nations (e.g., Taiwan and South Korea) are making their
presence felt through their relatively high share of high-
and medium- technology products, which is also a sign
of their increasing manufacturing competitiveness.®?

From the turn of the century, China, India, South Korea,
and Taiwan not only experienced a gradual increase in
total manufacturing exports, but also a relative increase
in their share of high and medium technology products.
This move to higher technology production has resulted
in a gradual shift of low technology jobs from China to
other nations like Vietnam, Bangladesh, and Indonesia.
However, increases in the contribution of high- and
medium- technology products for developing countries

such as China and Taiwan could also be attributed to the

processing activity in which these countries are involved
(i.e., they assemble and export finished products).

Despite the impressive growth in manufactured exports,
a profile analysis of the traded goods from India shows

that a large share of India’s exports continue to take the

form of low-value, labor-intensive goods.

A nation’s tax rate burden and system complexity,

along with the clarity and stability of policies, can either
create opportunities or erect barriers for manufacturers.
Nations that have relatively lower tax rates coupled

with minimal processes and procedures to file taxes are
ideal locations for manufacturers. US corporate tax rates
are the highest in the developed world (see Figure 22)
which discourages investments from multinationals

and foreign sources. According to the Milken Institute,
reducing the current US corporate tax rate to 22 percent
could boost GDP by US$375 billion, while increasing the
R&D tax credit by 25 percent could add US$206 billion
to the US economy, and create more than 300,000 new
manufacturing jobs.®?

Figure 22: Supplemental analysis: Effective corporate tax rates among focus nations

Effective corporate tax rate (percentage), 2015
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9. Innovation policy and infrastructure

Figure 23: Global CEO survey: Percentage of executives that reported a country was “extremely competitive”

with respect to innovation policy and infrastructure
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Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index

As the ninth most critical driver of manufacturing
competitiveness, a country’s ‘Innovation policy and
infrastructure” might be seen as helping to establish the
future of its global manufacturing potential. A reliable,
innovative infrastructure, supported by clear policy
commitments and funding, helps bolster a country’s
ability to keep up with the demands of a competitive
manufacturing environment, particularly with increasing
consumer demand for innovative products and services.

Countries that sustain manufacturing competitiveness
in innovation demonstrate support and sponsorship for
collaborations between their public and private sectors
to improve and enhance manufacturing infrastructure.

Nations like the United States, Germany, and Japan
offer long term, predictable support in government
sponsored science labs and national programs, designed
specifically to encourage manufacturing innovation.

In this regard, the United States is the largest spender
on basic research (US$65.5 billion in 2013) while Japan
is a distant second with spending of US$16.3 billion.®*
Consequently, the United States continues to dominate
the playing field in terms of patents filed with 61,492
submissions representing 29 percent of patents filed by
all countries in 2014.% The depth of research funding
and the supply of researchers serve to drive the most
competitive nations in this factor (see Figure 24).

2016 Global Manufacturing Competitiveness Index 30



Figure 24: Supplemental analysis: R&D spend as percent of GDP vs. researchers per million inhabita

nations, 2000 and 2013
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With a strong innovation ecosystem in the United

States, companies, national laboratories, and universities
collaborate on R&D work to enhance manufacturing
competitiveness. Such collaboration has borne fruit

in manufacturing hubs like Detroit’s automotive

sector and high tech in Silicon Valley.®® The country’s
robust system of research funding for national
laboratories and universities has also created significant
advanced manufacturing capabilities. The United

States Department of Energy’s National Lab system,
representing 17 facilities, is a known pioneer in carrying
out basic research, creating an annual impact to the tune
of US$21 billion from their path-breaking technologies.®”
Such technologies have included development of
advanced cathode technology, helping the battery
manufacturing industry.®®

Though the United States spends the most on R&D,
South Korea leads other nations in indirect government
funding of business R&D through tax incentives when
viewed as a percentage of its GDP.%? Supporting the
perception of its competitiveness, South Korea ranked
first among the world’s 50 most innovative countries
according to the 2015 Bloomberg Innovation Index,
grabbing top honors in ‘R&D," ‘postsecondary education,’
and ‘patents’ categories.”

Germany'’s strong performance in this driver can be
attributed largely to its abundance of R&D institutes,
continued government support of science and
technology, and close links between Germany's
manufacturing industry and universities. Germany

is a leader in key advanced technologies, including
renewable energy such as solar and wind power, with
renewable sources accounting for 28 percent of the
country’s electricity generation in 2014.”

The ‘Japan Revitalization Plan,” which identifies
infrastructure and energy for next generation vehicles,
was revised in June 2014 to leverage Japanese
dominance in the advanced manufacturing of robots
with the establishment of the ‘Robot Revolution
Realization Council.” Japanese companies currently
garner 50 percent of the global market for factory
robots.”? And, despite some strong opposition, Japan
has restarted its first nuclear reactor since the Fukushima
incident, highlighting its ongoing desire to deploy some
of its innovation resources toward its advanced energy
system (see Energy Policy below).

Despite its economic growth slowdown, China continues
to invest in innovation infrastructure, designed to attract
and retain trade partners particularly in high-technology
sectors. Though it ranks below its advanced economy
counterparts in executive assessment of its innovation,

it is the leading emerging economy in this driver. With
China’s considerable increase in R&D spend, set to
outpace the United States by the end of this decade,

it poses a formidable threat.”

Whether through policy action, direct and indirect
funding of R&D, or productive ongoing collaboration
between government and educational intuitions,

a nation’s future can be seen as tightly aligned with
a strong and vibrant national innovation ecosystem.

Nations like the
United States,
Germany, and
Japan offer
long term,
predictable
support in
government
sponsored
science labs
and national
programs,
designed
specifically to
encourage
manufacturing
iInnovation.
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10. Energy policy

Figure 25: Global CEO survey: Percentage of executives that reported a country was “extremely competitive” with respect to energy policy
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Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index

Figure 26: Supplemental analysis: World’s top five oil producers
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As the 10th most important driver of manufacturing
competitiveness, the United States leads the way with
54 percent of respondents indicating that the country
was highly competitive on this front, followed by
Germany at 50 percent, and Japan at 44 percent (see
Figure 25).

With the recent shale gas boom, over the past several
years the United States has rapidly become a leading
global source of natural gas. Currently, the United States
displaced Saudi Arabia as the largest oil producer in the
world, attributed mainly to shale fracking technology
(See Figure 26).”* In addition to being the largest
producer of oil, the United States is also the largest
natural gas producer since 2010. Being the largest
producer of two key inputs that affect manufacturing
costs, the United States is very competitive among the
six focus nations in terms of energy.

With an estimated cost of 6.7 cents per kWh for
industrial electricity, and a liquefied natural gas (LNG)
price of US$2.0 per million British Thermal Units (BTU),
the United States offers the lowest electricity prices and
industrial LNG among focus nations. All these result in
low feedstock costs which support manufacturing of
petrochemicals, steel, fertilizers, and other products
(see Figure 27).



Germany'’s LNG price remains the second lowest among
focus nations at a price of US$5.2 per million BTUs,
while its electricity prices are the highest at 17.9 cents
per kWh. Overall, renewable sources accounted for

28 percent of Germany'’s electricity generation in
2014.7> However, despite substantial recent investments
in Germany'’s renewable energy sources, investment in
the next two years may be constrained according to
the Economist Intelligence Unit (EIU), with alternative
sources of financing, such as public-private partnerships
(PPPs), offering limited access to capital. Germany's
ambitious “energy revolution” (Energiewende) aims

to phase out nuclear energy — which accounts for

18 percent of energy production — over the next several
years.”® Though renewable sources accounted for

27.8 percent of Germany'’s overall power consumption
in 2014, up from 6.2 percent in 2000, it remains unclear
whether renewables can ramp up to fill the energy
production gap before the country phases out its
nuclear program.”’

Ranked as the third most competitive nation for its
energy policy by executives surveyed, Japan, unlike
Germany, continues to invest in its nuclear energy
infrastructure. In August 2015, despite strong public
opposition, Japan restarted its first nuclear reactor

since the Fukushima incident. Nuclear reactors, which
contributed about 30 percent of Japan's power
generation in 2015, are critical to the Japanese economy
until feasible alternatives are identified.”®

Ample access to abundant, renewable, and reliable
sources of energy not only fuels manufacturing plants
and processes, but also has the power to boost
manufacturing competitiveness in those nations that can
reliably and cost-efficiently provide it.

Last but not the least, recent cooling of international
crude oil prices has also greatly benefitted both energy
dependent industries and oil importing nations. Energy
dependent industries, such as chemicals, automotive,
plastics, and packaging have become more profitable.””
Similarly, net oil importing nations have benefitted
from low oil prices through reduced production costs
and increased spending power of consumers thereby
fueling consumption.® Interestingly, in 2010, with
higher crude oil prices, energy cost and policies was the
third most important driver of global manufacturing
competitiveness. With lower oil prices and energy bills
currently, manufacturing executives surveyed did not
rate energy cost and policies as highly as other factors
driving global manufacturing competitiveness.

Figure 27: Supplemental analysis: LNG and industrial electricity prices (US dollars)
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Though
personal
disposable
income is lower
for emerging
economies,
they have
posted the
fastest growth
over the 10-
year period
through 2015.
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11. Local market attractiveness

When considering local market attractiveness,
manufacturers consider a number of factors that
promise to support manufacturing activities and
future growth.

One of the strongest economic fundamentals that
characterize a local market's attractiveness is the depth
of disposable income among its local population. In this
regard, though personal disposable income is lower for
the group, emerging economies have posted the fastest
growth over the 10-year period through 2015.

As seen through Deloitte analysis of EIU data, China
leads in the 10-year CAGR of personal disposable
income between 2005 and 2015 among the six focus
nations including the United States, Japan, Germany,
Korea, China, and India (see Figure 28). In spite of
high annual growth of 16 percent, China's per capita
personal disposable income is among the lowest at
US$3,549, and much of its growth is attributable to
its emerging middle class. By contrast, with a modest
growth rate of three percent, the United States has
an average per capita personal disposable income of
US$42,225.

Only Japan showed a 10-year CAGR decline of personal
disposable income per capita among focus nations
during this same period, falling one percent since 2005.

India’s per capita personal disposable income is less than

half that of China, at US$1,154, but shows the second
highest CAGR of 9 percent.

The changing demographics of a region has the
potential to further change the local market landscape
and its relative attractiveness. Among the six focus
nations, only Japan has experienced a decline in per
capita disposable income over the 10-year period,

at least partially attributed to an ageing population.
Japan'’s working age population peaked in 1995 and
currently a quarter of the country’s population is 65
years or older. Even South Korea appears to be facing
a similar situation where the birthrate of 1.2 children per
woman is less than Japan's 1.4 even though research
indicates that birth rates have to be above 2.0 in order
to keep a country’s population steady.®’

Highly concerned with the prospect of a shrinking
youth population, China has lifted its “one child” policy
in the hopes of spurring a new, younger workforce.
Both China and India are expected to see their urban
population expand and, with it, hopes of higher
spending capacity and disposable income. Projections
anticipate that by 2050, China’s urban population will
grow from 54 percent in 2014 to 76 percent and India’s
will grow from 32 percent to 50 percent during the
same period.®? The attractiveness of a manufacturing
nation’s local market is the result of many factors, and
with both market and demographic dynamics in flux

in many places, the future may look very different for
some nations than it does today.

Figure 28: Supplemental analysis: Historical trends of per capita personal disposable income (US dollars)

Individual per capita income (USS), 2015f
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Source: Deloitte analysis of data from EIU ®9



12. Healthcare system

Table 8: Supplemental analysis: Healthcare expenditure, sanitation, and efficiency

Healthcare expenditure as

Health expenditure per
capita, PPP (constant 2011

Percent of population with
access to improved sanitation

Healthcare efficiency by

Country percentage of GDP, 2013 international dollars), 2013 facilities, 2015 countries, 2014
United States 17.1% $9,146 100% 34.3
Germany 11.3% $4,812 99% 51.6
Japan 10.3% $3,741 100% 68.1
South Korea 7.2% $2,398 100% 67.4
China 5.6% $646 77% 49.5
India 4.0% $215 40% Data not available

Note — Purchasing Power Parity abbreviated as PPP expressed in international dollars. An international dollar has the same purchasing power over GDP as the US

dollar has in the United States.

Source: Deloitte analysis based on data from World Bank *x"

An effective, efficient healthcare system is known to
support a strong and competitive manufacturing system.
However, countries differ in the manner in which their
healthcare is both funded and delivered.

The United States spends more than the other five focus
nations of Germany, Japan, South Korea, China, and
India, with 17.1 percent of its GDP spent on healthcare.
On a per capita basis, this amount to approximately
USS9,146, easily exceeding Germany's per capita
expenditure of US$4,812 and Japan's US$3,741

(see Table 8).

However, US healthcare expense does not translate

to efficiency, with the country trailing the other

focus nations at 34.3 percent efficiency compared to
Japan at 68.1 percent (see Table 8). Based on a 2014
Commonwealth fund report, in spite of having the
most expensive system of healthcare, “the United States
ranks last overall among 11 industrialized countries on
measures of health system quality, efficiency, access

to care, equity, and healthy lives.” This is furthered by
the study’s observation that the US ranking is largely
affected by its deficiencies in providing access to primary
care as well as both inequities and inefficiencies in the
overall healthcare system.®

When assessing the advantages of public policy among
regions, executives surveyed saw a European advantage,
with 83 percent of executives seeing ‘Healthcare policies’

as a competitive advantage for the region (see Figure 37).

By contrast, 49 percent of executives saw ‘Healthcare
policies’ to be a competitive disadvantage for the United
States (see Impact of public policy below).

Sanitation is a critical element in supporting a strong,
healthy workforce and also contributes to the
perception of a nation’s healthcare system. A reported
100 percent of the populations of the United States,
Japan, and South Korea and 99 percent of Germany'’s
population have access to improved sanitation facilities.
Emerging economies China and India trail in this
regard, with 77 percent of China’s population and

only 40 percent of India’s population having access to
improved sanitation facilities (see Table 8).

A workforce with access to improved sanitation and
efficient, affordable healthcare remains a productive
one, making a nation’s healthcare an important driver
of its overall manufacturing competitiveness.

An effective,
efficient
healthcare
system is
known to
support a
strong and
competitive
manufacturing
system.
However,
countries differ
in the manner
in which their
healthcare is
both funded
and delivered.
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Spotlight: Impact of public policy on

competitiveness

Public policy has the potential of affecting the efficiency
and effectiveness of a country’s workforce, the economic
factors that govern its manufacturing processes

and partnerships, and the overall manufacturing
competitiveness of a nation now and into the future.

In this year’s report, CEOs were asked to identify the
portfolio of national public policies they perceived as
contributing to, or detracting from the manufacturing
competitiveness of their “home country” (China,

the United States or Europe). Thus, CEOs from US-
headquartered companies rated US policies, European
CEOs rated European policies, and Chinese executives
rated Chinese policies. The results across these markets
show some striking differences in the way public policy
is perceived by these business leaders.

However, there is a common cord that runs across these
regions. Executives surveyed throughout the United
States, Europe, and China indicated their respective
nations rated a number of more favorable policies
around key elements of manufacturing competitiveness
than three years ago. More specifically, they stated
policies in support of science, technology, and
innovation and policies in support of technology transfer
and adoption provide a strong competitive advantage
to the nation in terms of boosting its manufacturing
competitiveness. Intellectual property protection also
rose toward the top of competitive advantages in the
United States and Europe. Such policy support goes a
long way in creating a robust innovation ecosystem by
building state-of-the-art research facilities as well as
attracting qualified talent. This leads to new inventions
and discoveries which may realize higher profits from
commercialized products and technologies. Hence

we see, many advanced and emerging economies are
pouring in more resources and framing more favorable
policies in advanced manufacturing capabilities to
sustain their long-term competitiveness.

Figure 29: Global CEO survey: The impact of public policy in China

Executives’ thoughts on policy advantages and disadvantages (percent indicating competitive advantage or
disadvantage due to current government policies and regulations in their home country)

Competitive DISADVANTAGES

Corporate tax rate

Individual tax rate

Labor policies, laws, and regulations

Other forms of government intervention/ownership
in companies

Policies in support of science, technology, and innovation

Technology transfer, adoption, and integration policies

Sustainability policies

Infrastructure development policies and programs

Neutral policies — China

« Consistency of legal enforcement of policy
and regulations

« Product liability laws

- Intellectual property protection laws

« Environmental policies

« Economic and fiscal policies

« Trade policies

- Safety and health regulations

« Antitrust laws and regulations

- Foreign direct investment incentive policies
« Central bank monetary policies

- Energy policies

+ Healthcare policies

+ Immigration policies

« Taxation of foreign earnings

Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index
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China fears that
the country
might become
old before
becoming

rich. By 2050,
China’s old-age
dependency
ratio—the
percentage of
people who
are 65 years or
older compared
to working age
population—

is likely to triple.

According to The Worldwide Governance Indicators
(WGI) Project report issued by the World Bank in 2015,
China is significantly behind other large economies

in terms of policy formulation and implementation.
Having said that, executives in this study still see China
as having specific policy strengths (see Figure 29).

Among the competitive advantages noted by executives
in this year’s study are China’s policies in support

of science, technology, and innovation, which lead
executive assessments of the United States and Europe
in this category. This favorable assessment is consistent
with rising government efforts and new policies to
promote scientific and technological development.®
Eighty-nine percent of executives see China's policies
on technology transfer, adoption, and integration as

a competitive advantage while the same percentage
of executives also see China’s policies in support of
sustainability as a competitive advantage.

In October 2015, after three decades, the Chinese
government relaxed its one-child policy as the country
ponders a diminishing demographic dividend.

China fears that the country might become old before
becoming rich. By 2050, China’s old-age dependency
ratio—the percentage of people who are 65 years or
older compared to working age population—is likely to
triple.® Whether the relaxation in policy, seen by some
as “too little, too late,” aids in economic growth remains
to be seen as the Chinese people become concerned
with the rising costs of raising children at the same time
as providing care for the elderly.

Perceived disadvantages include China’s corporate and
individual tax rates, as well as its labor policies, laws, and
regulations. Executives were more neutral on China's
consistency of legal enforcement regarding policies and
regulations, its product liability laws, and its intellectual
property protection laws, regarding them as neither
strong competitive advantages nor disadvantages.
Executives also viewed immigration and the FDI incentive
policies as neutral in the 2016 study—an improvement
over 2013 results wherein these were viewed as creating
a competitive disadvantage for China.
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Policy perceptions of the United States are somewhat
different from China. Policies encouraging sustainability
top the list of competitive advantages; however, such
policies are only viewed as slightly more important than
policies supporting technology transfer, adoption and
integration, central bank monetary policies, and policies
that support science, technology and innovation—
each of which were deemed equally important in
serving the United States’ competitive advantages

(see Figure 30). Monetary policies in particular have
aided in the increase in US investments with investors
drawing funds out of unstable emerging economies

to invest them back in the United States. Government
policies in support of science, technology, and
innovation were for the first time viewed by survey
respondents as creating advantage to their businesses,
being cited as neutral in both the 2010 and 2013 GMCI
studies.

In September 2013, President Obama launched

the Advanced Manufacturing Partnership Steering
Committee 2.0 as a continuation of the Advanced
Manufacturing Partnership that began in 2011.

The new Committee will continue to suggest policies
and programs designed to make America attractive for
manufacturing investments. As part of the partnership,
new manufacturing innovation institutes under the
National Network for Manufacturing Innovation (NNMI)
have been launched. There is also a proposal to set

up an USS8 billion fund to help community colleges
work with industry on implementing required industrial
training.%”

However, with one of the highest effective corporate tax
rates in the world (at 39.5 percent in 2015) compared
to India (34.6 percent), Japan (33.1 percent), Germany
(33 percent), and China (25 percent) executives see

the US corporate tax rate as one of its most pressing
competitive disadvantages tied with healthcare policies.

Figure 30: Global CEO survey: The impact of public policy in the United States

Executives’ thoughts on policy advantages and disadvantages (percent indicating competitive advantage or
disadvantage due to current government policies and regulations in their home country)
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Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing
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Most European executives surveyed felt the region’s
central bank monetary policies and trade policies
represented neither a competitive advantage

nor disadvantage (see Figure 31). However, antitrust
laws and regulations topped the list of the region’s
competitive advantages followed closely by its
intellectual property protection laws, healthcare policies,
and policies governing technology transfer, adoption,
and integration. Conversely, executives saw the

region’s labor policies, laws, and regulations leading in
competitive manufacturing disadvantages. Individual tax
rates as well as Europe’s economic and fiscal policies and
corporate tax rates were also seen as disadvantageous to
the region’s competitiveness.

Europe and its member nations have created both
manufacturing opportunities and challenges through
their policies. A German public that was hostile to

the ongoing Greece bailout saga may have favored
Chancellor Merkel’s iron-fisted, austere approach as

a leader within the EU, though unrest remains evident
among the polis in the streets of Athens. Survival of the
Eurozone as a coherent entity and its reliance on a single
currency is back in focus even as the EU works through
a sluggish economic recovery with an eye toward future
policies to help navigate uncertain waters.

Among the three focus nations

Similar to the 2013 GMCI study, executives cited more
policies as having a neutral impact on the performance
of their manufacturing businesses, rather than creating
an advantage or disadvantage. In China, as many as
14 out of 22 policies were viewed as having a neutral
impact—the highest among the three regions analyzed
in this section. This is strikingly different from the results
of the 2013 GMCI study, where China had the lowest
number of policies being viewed as neutral when
compared to the United States and Europe.

The United States and European executives viewed

11 out of 22 policies as neutral. This marks a decrease
in policies deemed “neutral” for the United States and
Europe when comparing the current results with that
of 2013 GMClI study. This implies that policymakers in
the United States and Europe were likely more active
in their actions to drive the economic growth and

job creation of their nations. This observation is in

line with the expectations for the future in the 2013
GMCI study. Furthermore, policymakers are expected
to move forward with a goal of making their regions
more competitive, particularly in the United States and
Europe, as advanced nations are likely to experience
modest and uneven recovery.

Figure 31: Global CEO survey: The impact of public policy in Europe
Executives’ thoughts on policy advantages and disadvantages (percent indicating competitive advantage or disadvantage due to current government policies and

regulations in their home country)
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Conclusion

The 2016 Global Manufacturing Competitiveness Index
report reaffirms the rapidly evolving manufacturing
landscape that has dominated world order for the past
25 years. And now, with the full convergence between
the digital and physical manufacturing worlds underway,
we appear to be heading into a fourth industrial
revolution. The stakes, for countries and companies to
successfully navigate this transition, are high.

41

Through the direct input provided by CEOs and other
senior executives into this report on the ranking of
country-level manufacturing competitiveness and its key
drivers, along with supplemental macro-level secondary
data analysis, a more comprehensive picture of the
global manufacturing industry is possible. Executives
surveyed clearly expect the most competitive nations

in the future to embrace a higher-value manufacturing
paradigm characterized by the adoption of advanced
technologies, such as predictive analytics, connected
products (IoT), advanced materials, and smart factories;
in other words, Industry 4.0. In the wake of this
transformation, the days when a country could establish
a position of manufacturing dominance on the back of
a single point of strength, such as cost competitiveness,
are decidedly gone. In fact, leading countries are

taking a much more balanced approach to talent, cost
competitiveness, and innovation to set themselves apart
from the global crowd.

Countries that think about their future and the roles
played by technology, policy, and infrastructure would
also be well served to reflect on the importance of their
people. Though the competitiveness landscape will
continue to change, history suggests the availability

of high-quality talent will always remain in the top set
of competitiveness drivers. Therefore it is clear that

a country will only thrive when it can effectively acquire,
grow, nurture and sustain the high-value talent that
leading companies and advanced manufacturing
demand.

As the global economy continues forward on a slow
growth trajectory, countries are also increasingly
incentivized to build strong, multi-faceted foundations
that foster long-term manufacturing competitiveness
in an attempt to insulate themselves from exogenous
forces. This focus toward the future has prompted
countries such as the United States to develop policies
that encourage investment in the creation of highly
integrated manufacturing technology and innovation
ecosystems involving national labs, supplier networks,
universities, and private equity investors.

This trend toward an ecosystem approach has also
manifested in the establishment of global manufacturing
clusters that benefit from the combined strengths

of diverse countries within specific regions.

The North American and Asia Pacific clusters exemplify
this approach where each cluster is anchored by a global
manufacturing powerhouse (e.g., the United States and
China, respectively) with neighboring countries in each
cluster contributing to specific manufacturing strengths.
Adding to the notion of regional competitiveness,
countries continue to forge new alliances, such as

the Trans-Pacific Partnership agreement, which look

to create mutually beneficial advantages for those
countries involved.

The ongoing battle for global manufacturing supremacy
belongs to the countries that prioritize a comprehensive
innovation agenda to remain attractive to global
companies, while also finding the right balance across

a number of key drivers, including support for high-
value talent, cost competitiveness, productivity gains,
supplier strength, and the maintenance of policy and
regulatory environments that are conducive to global
business requirements.

As manufacturing executives position their companies
for future success, here are five important
considerations:

1. As manufacturing executives continue to rank
‘Talent” as the number one driver of competitiveness,
companies need to increase their focus on creating
differentiated talent strategies to ensure they are
regarded as “employers of choice” and able to attract
top talent. Acquiring, developing and retaining talent,
as well as identifying and nurturing new models
that leverage key sources of talent outside of the
organization, will be critical to establishing long-term
competitiveness going forward.

2. Advanced technologies are increasingly underpinning
global manufacturing competitiveness, as leading
21st century manufacturers have fully converged the
digital and physical worlds where advanced hardware
combined with advanced software, sensors, and
massive amounts of data and analytics will result
in smarter products, processes, and more closely
connected customers, suppliers, and manufacturing.
Top-performing manufacturers will continue to
embrace advanced technologies to drive innovation,
differentiation, and cost competitiveness, and speed
to market to set themselves apart from peers.

The days when a country

could establish a position of
manufacturing dominance on the
back of a single point of strength,
such as cost competitiveness,

are decidedly gone.



The ongoing battle for global manufacturing supremacy belongs to
the countries that prioritize a comprehensive innovation agenda to
remain attractive to global companies, while also finding the right
balance across a number of key drivers.

3. Given the exponential speed of technological
innovation, companies will increasingly look to
extract themselves from traditionally myopic growth
strategies and look for strong partnerships beyond
traditional boundaries. By embracing innovation
strategies aimed at leveraging a broader ecosystem
approach, companies will look to take advantage of
manufacturing and technology clusters and partners
with robust levels of integration across supplier
networks, start-ups, educational institutions, research
labs, and private equity investors to outpace the
competition.

4. As businesses continue to grow and expand to
meet new global demands, companies will look
at increasingly sophisticated tools and strategies
to optimize their global manufacturing enterprise
from an operational, financial, and regulatory
perspective. The core of this approach is achieving
a successful balance across a variety of drivers
including innovation, cost competitiveness, and
talent management in challenging new markets.
Finally, companies are recognizing the benefits from
operating in close proximity to strong innovative
capabilities and talent while, at the same time,
evaluating new markets in order to maintain cost
competitiveness. Indeed, both leading companies
and countries are taking a more balanced approach
by building a foundation for growth across multiple
drivers of global competitiveness.

5. Recognizing the significant economic benefits

from a strong manufacturing base, countries

with unfavorable or overly bureaucratic
manufacturing policies are working to improve

and reform those systems, invest in greater
development, and strengthen overall manufacturing
infrastructure. Top companies, in turn, are benefiting
from new public-private partnership models
resulting in nontraditional business alignments as
the competitive playing field undergoes a significant
transformation at both the company and

country level.

Countries that think about their
future and the roles played

by technology, policy, and
infrastructure would also be
well served to reflect on the
importance of their people.
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Appendix A: Supplemental country analysis of
future top 10 GMCI nations

1. United States

Key statistics United States

Manufacturing GDP CAGR (2010-13) 0.8% 2.3%
Manufacturing GDP percentage of total GDP (2013) 12.3% 16.7%
Labor costs (US dollars per hour) (2015) $38.0 $18.7
Manufacturing exports as percentage of total merchandise exports (2014) 63.7% 60.2%
Effective corporate tax rate (2015) 39.5% 25.3%
Researchers per million population (UNESCO 2013) 4,019 2,852
Per capita personal disposable income (US dollars, 2015) $42,225 $14,910
Per capita personal disposable income (US dollars) CAGR (2005-2015) 2.9% 3.8%
Supplemental analysis United States — Competitiveness at a glance
Manufacturing + The United States remains the most heavily invested « The United States’ share of the world’s total GDP (at
highlights country in the world with FDI stock inflow being US constant prices and constant exchange rates) declined
$5.4 trillion in 2014. from 28 percent in 2004 to 26 percent in 2014.
» The United States is the second largest producer of + Manufacturing employment in the United States
vehicles — cars and commercial vehicles- in 2014 with declined from 17.6 million jobs in 1998 to 12.3 million
a share of 13 percent. jobs at the end of 2015.
« The United States has the 5th largest proven natural « The United States is still the world’s largest
gas reserves at the end of 2014. Low cost shale gas manufacturing economy, producing 19 percent
availability gives US manufacturers a competitive edge of all globally manufactured products in 2013.

in the global markets. Natural gas prices in the United
States averaged US$4.35 per million British thermal
units in 2014 compared to US$8.22 in the United
Kingdom, US$9.11 in Germany and US$16.33 in Japan.

Advantages to Technological prowess and size: High productivity: The United States has one of the

manufacturers highest labor productivity in the world, at $110,050
utactu « The United States leads many nations, both advanced 9 productivity In the worid, 210,
(constant 2011 PPP international dollars) per person

and emerging, in innovation. The United States is the .

: . i engaged in 2014.
largest spender on basic research with expenditure
of US$64.4 billion in 2013 while the second highest
spender, Japan, is at a distant second with spending
of US$16.0 billion. Consequently, the United States
stood at the top in terms of patents filed with 61,492
patents or 29 percent of patents filed by all countries
in 2014.

The United States has superb innovation ecosystem
where industry, start-ups, labs, and universities
collaborate on R&D work to enhance manufacturing
competitiveness. e.g., automotive cluster in Detroit.
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Supplemental analysis United States — Competitiveness at a glance

Advantages to
manufacturers
(continued)

Research support for national laboratories and
universities: The United States has a robust system
of research funding for national laboratories and
universities.

Department of Energy’s national labs, representing
17 facilities, are known to be pioneers in carrying
out basic research, have created an annual impact
to the tune of US$21 billion from their path breaking
technologies. e.g., development of Web, advanced
cathode technology helping battery manufacturing
industry.

Policy actions:

- The United States is celebrating the first Friday of
October every year as National Manufacturing Day on
which manufacturers will allow the public to tour their
factories. This will likely help dispel the misconception
that manufacturing plants are dark and dangerous
places and employ low-skilled workers.

In September 2013, President Obama launched

the Advanced Manufacturing Partnership Steering
Committee 2.0 as a continuation of Advanced
Manufacturing Partnership that was started in

2011. The new committee will continue to suggest
policies/programs that will make America attractive
for manufacturing. As part of the partnership, new
manufacturing innovation institutes will be established
and there is also a proposal to set up an US$8 billion
fund to help community colleges work with industry
on imparting required industrial training.

Challenges

High-cost labor: Labor costs in the United States

in 2015 were significantly higher than in emerging
countries such as China and India; in addition,
availability of talent pool and rising consumption in
these markets have been a threat to US manufacturing.

High corporate tax rates: One of the highest effective
corporate tax rates in the world (at 39.5 percent in 2015)
poses a serious burden on manufacturers.

Increasing R&D investments outside of the United
States, particularly in emerging nations: US-based
manufacturing companies are also increasing their R&D
efforts in Asia to take advantage of favorable R&D
incentives and also to be closer to their markets so that
they can bring out products to suit their localized needs.
From 2000 to 2010, R&D performed by subsidiaries of
US MNCs in locations outside of the United States grew
at an annual rate of 4.4 percent (in constant dollars)
compared to growth of 2.3 percent in R&D spent by

US MNCs in the United States.

Things to watch out

R&D tax credit: Manufacturers support the R&D
tax credit being made permanent rather than being
extended it each year, to boost competitiveness.

Shale gas availability:

« Abundant availability of shale gas could make the
United States an attractive destination for energy-
intensive manufacturing such as chemicals.

« Some of the manufacturers producing petrochemicals,
steel, fertilizers, and other products are already
returning to the United States after relocating
overseas to take advantage of the low feedstock
costs.

Reshoring: Large US manufacturing companies are
building high-tech factories in the United States owing
to rising labor costs in China and the resulting narrowing
of the gap between American and Chinese wages,
increasing freight costs, and availability of low-cost shale
gas in the United States. Helped by reshoring and FDI
inflows, US manufacturing employment increased by
more than 60,000 in 2014, an increase of 400 percent
since 2003.

Source: Deloitte Touche Tohmatsu Limited analysis ®*
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2. China

Manufacturing GDP CAGR (2010-13) 8.6% 2.3%
Manufacturing GDP percentage of total GDP (2013) 29.9% 16.7%
Labor costs (US dollars per hour) (2015) $3.3 $18.7
Manufacturing exports as percentage of total merchandise exports (2014) 93.8% 60.2%
Effective corporate tax rate (2015) 25.0% 25.3%
Researchers per million population (UNESCO 2013) 1,089 2,852
Per capita personal disposable income (US dollars, 2015) $3,549 $14,910
Per capita personal disposable income (US dollars) CAGR (2005-2015) 16.3% 3.8%

Supplemental analysis China — Competitiveness at a glance

Manufacturing
highlights

« China is the largest exporter and second largest
importer in the world.

China became the largest manufacturing country

(at current prices and current exchange rates) in the
world, overtaking the United States in 2010. However,
China still lags the United States in manufacturing
output at US$1.76 trillion (at constant 2005 prices and
2005 exchange rates) compared to the United States’
US$1.82 trillion in 2013.

China is the largest producer of motor vehicles
(cars and commercial vehicles), accounting for
approximately 24 million vehicles with 26 percent
global share in 2014.

« China’s one-third exports are those manufactured
goods that require low skill and technology intensity
or labor-intensive and resource-based manufactured
goods unlike the United States where these type of
goods constituted just 14 percent in total US exports
in 2013.

China’s exports are primarily in the toys, apparel
and electrical and electronics industries. China is the
world’s largest manufacturer of toy products, with

a 70 percent share.

Advantages to
manufacturers

Increasing R&D spend:

« Gross domestic spending on R&D increased from
0.9 percent of GDP in 2000 to 2 percent of GDP in
2014. In absolute terms, the increase is from a US$41
billion in 2000 to US$344.7 billion in 2014, an increase
of almost 700 percent. In fact, China is the second
largest spender on R&D after the United States.

- Patent applications from China have increased at
31 percent CAGR since 2000, rising from 579 in 2000
to 25,539 in 2014. China now lags just the United
States and Japan in terms of number of patents filed.

Advanced electronics manufacturing: Low costs
and government support have made China the hub for
advanced electronics and resulted in the development
of a strong electronics supplier base, attracting
manufacturers from across the world.

Growing middle class: China’s middle class is rapidly
growing, and is expected to touch 630 million by 2022,
or 78 percent of urban households, from 4 percent in
2000. The influence of this large consumer segment will
only increase with its growing disposable income levels,
creating a strong domestic demand for products.

Robust raw material supply base: Ease of raw material
availability and coal-based production has lowered input
costs.

Physical infrastructure: According to a Deloitte survey,
physical infrastructure in China is more competitive than
other Asian countries such as India and Vietnam.
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Supplemental analysis China — Competitiveness at a glance

Challenges

Innovation: Despite the presence of IP protection laws,
enforcement of the laws remains a concern. According
to US Chamber of Commerce’s Global Intellectual
Property Center (GIPC), China ranks behind other
emerging economies like Russia, but ahead of Thailand,
India, Vietnam, and Brazil in IP protection.

Slowing economic growth: China’s economic growth
has slowed down from 10.4 percent (at constant prices)
in 2010 to 7.3 percent in 2014 and further moderated to
6.9 percent in 2015, the slowest growth in last 25 years.
Slowdown in economic growth is likely to sustain with
output growth at 6.3 percent in 2016 and 6 percent in
2017. For the 20 year period between 1991 and 2010,
China’s economy clocked nearly 10.5 percent annual
growth on an average.

Lack of productivity efficiency: China is focused on
improving wages in the country. However, according
to a Deloitte survey, China needs to balance wage
increases with productivity gains.

Regulatory inefficiency: According to a World
Bank study, China is considerably behind other large
economies in terms of policy formulation

and implementation, with a percentile rank of

42.6 percentile compared to South Korea's

79.9 percentile, Japan’s 83.5 percentile, or

the United States’ 86.6 percentile.

Things to watch out

Rising labor costs: Labor costs in China have been
growing over the recent years. Average hourly
compensation costs in manufacturing rose 9 percent to
an estimated US$3.30 per hour in 2015. Over the last
decade i.e. from 2005-15, the increase in costs has been
even higher at 16 percent CAGR. During the same
10-year period, hourly compensation costs in India,
another emerging nation, rose 7 percent to touch
US$1.70 in 2015.

Moving from investment-led growth to consumption
driven growth: China’s government is trying to
shift the economy from excessive investments in
capital expenditure to a growth driven by consumer
expenditure. Contribution of consumption in GDP
decreased from 76 percent in 1952 to 28 percent or
US$10.7 trillion (in real terms) in 2011, declining for
a long 59 years. Over the next decade, i.e., 2015-25,
cumulative consumption expenditure could reach
USS$67 trillion, assuming that consumption’s share
of GDP increases to 46 percent by 2025.

Relaxing one-child policy: In October, Chinese
government relaxed its more than three decades rule
of one-child policy as the country stares at losing
demographic dividend. China fears that the country
might “become old before becoming rich.”

By 2050, old-age dependency ratio — percentage of
people who are of 65 years or above to working age
population —is likely to triple.

“New normal” economic growth: During 2016-20,

i.e. the period of 13 five-year plan, the government
plans to maintain economic growth of at least 6.5
percent, the lowest growth rate in more than two
decades. During this period, the government aims to
bring at least 70 million people out of poverty and plans
to increase spending on rail construction, promote
green development, protect water resources, and speed
up digital media development.

Source: Deloitte Touche Tohmatsu Limited analysis ©*"
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3. Germany

Manufacturing GDP CAGR (2010-13) 2.8% 2.3%
Manufacturing GDP percentage of total GDP (2013) 22.2% 16.7%
Labor costs (US dollars per hour) (2015) $40.5 $18.7
Manufacturing exports as percentage of total merchandise exports (2014) 82.6% 60.2%
Effective corporate tax rate (2015) 33.0% 25.3%
Researchers per million population (UNESCO 2013) 4,472 2,852
Per capita personal disposable income (US dollars, 2015) $24,10 $14,910
Per capita personal disposable income (US dollars) CAGR(2005-2015) 0.8% 3.8%

Supplemental analysis Germany — Competitiveness at a glance

Manufacturing
highlights

« With only about 1.1 percent of the world population
in 2014, Germany is the world’s third largest producer
and is a significant exporter of passenger cars.

« Germany is the third largest exporter of manufactured
products after China and the United States.

« Germany's manufacturing sector accounted for 22.3
percent of its GDP in 2013.

« Germany's small and medium sized enterprises (SMEs),
called the Mittlestand, are composed of some 3.7
million companies and employ more than 60 percent
of the country’s workforce.

Advantages to
manufacturers

Dominance in manufacturing ‘mechatronics’:

« Machine and plant manufacturing is one of the five
biggest industries in Germany followed by electronics
manufacturing.

« German Mittlestand produce sophisticated machine
tools that the emerging markets need as they develop
their manufacturing capabilities.

Automotive capabilities:

- Germany's marquee auto brands have created a
name and strong customer loyalty for themselves
across the globe.

- High-end German cars are in demand from affluent
consumers all across the new emerging markets,
especially China.

Growth of SMEs (Mittlestand) boosted
manufacturing:

- Growth of Mittlestand with stable family ownership
and the ability to produce sophisticated goods that
cannot be easily replicated boosted manufacturing
growth in Germany.

« Government support in terms of tax breaks and
depreciation allowances boosted SME growth.

Skilled labor:

+ The “dual system” of vocational training, which
combines classroom instruction with work experience
is a model several countries are trying to emulate.

« Around 60 percent of German young people take up
dual training in one of the 344 trades (from tanner to
dental technician) in the country.
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Supplemental analysis Germany — Competitiveness at a glance

Advantages to
manufacturers
(continued)

Innovation capability:

- Germany is a leader in key new technologies,
including renewable energy such as solar and wind
power. Renewable sources accounted for 28 percent
of the country’s electricity generation in 2014.

+ Abundance of R&D institutes, continued government
support to science and technology, and close links
between industry and universities are some of the key
factors for growth in innovation capacity.

High quality infrastructure:

« Infrastructure is one of Germany'’s strengths. Swiss
institute, IMD, ranks Germany 9th on the quality of
infrastructure in 2015, among 61 countries, compared
to other nations, such as Japan (13%), China (25%"), and
Brazil (531).

Challenges

Lack of venture capital (VC):

Most of the SMEs are dependent on bank financing
while the venture capital market in Germany remains
weak. In times of crisis, such as the euro zone crisis, it
is essential for companies to not just rely on banks but
look for other partners as well.

While VCis still in early stages in Germany, VC activity
has declined since the financial crisis. While total VC
investment as a percent of GDP was 0.045 percent in
2008, it dropped to 0.028 percent in 2010, and has
further declined to 0.023 percent in 2014.

High labor costs:

+ At an average hourly rate of US$40.50 per hour in
2015, manufacturing wages in Germany are among
the highest globally.

Vulnerability of German banks to the euro area
crisis:

+ Some of the German banks are highly leveraged,
have low capital quality and profitability, and are
significantly exposed to the euro area economies.

« This vulnerability could affect the availability of finance
within the economy at large, and impact SMEs,
specifically. To this point: German bank new issuance
of loans to SMEs has declined from 13.0 billion euros
in 2009, the first full year of the recession in the
country, to 9.8 billion euros in 2014.

Aging workforce:

« Labor shortages from a shrinking and aging workforce
could reduce Germany’s GDP growth by half-a-
percentage point a year.

Things to watch out

Stable, but modest economic growth:

» The Economist Intelligence Unit (EIU) pegs GDP
growth at a modest 1.8 percent in 2015, with growth
largely due to lower oil prices and domestic, rather
than external, demand. Tightening demand from key
emerging markets could trim export growth.

Energy transformation faces hurdles:

- Despite substantial recent investments in renewable
energy sources, investment in the next two years
may be constrained according to EIU, with alternative
sources of financing, such as PPPs, offering limited
access to capital.

- Germany's ambitious “energy revolution”
(Energiewende) aims to phase out nuclear energy,
which accounts for 18 percent of energy production,
over the next several years. Though renewable sources
accounted for 27.8 percent of Germany's power
consumption in 2014, up from 6.2 percent in 2000,
it remains unclear renewables can ramp up to fill the
energy production gap before nuclear phases out.

Eurozone political turbulence:

» A German public hostile to the ongoing Greece
bailout saga may have favored Chancellor Merkel's
iron-fisted, austere approach, though unrest remains
evident among the polis, in the streets of Athens.
Survival of the Eurozone as a coherent entity and
single currency is back in focus.

Closer to home, Russia’s forays in the Ukraine resulted
in strong sanctions in 2014, and German leadership
may be required to stem an escalation of the crisis in
the Ukraine, which at worst could devolve into a trade
war, with serious economic and political ramifications.

Source: Deloitte Touche Tohmatsu Limited analysis ®*V)
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4. Japan

Manufacturing GDP CAGR (2010-13) 0.2% 2.3%
Manufacturing GDP percentage of total GDP (2013) 18.8% 16.7%
Labor costs (US dollars per hour) (2015) $24.0 $18.7
Manufacturing exports as percentage of total merchandise exports (2014) 87.4% 60.2%
Effective corporate tax rate (2015) 33.1% 25.3%
Researchers per million population (UNESCO 2013) 5,201 2,852
Per capita personal disposable income (US dollars, 2015) $19,502 $14,910
Per capita personal disposable income (US dollars) CAGR (2005-2015) -0.8% 3.8%

Supplemental analysis Japan — Competitiveness at a glance

Manufacturing
highlights

« Japan is the third largest economy in the world.
Though it lacks any significant natural resources, its
manufacturing industry has been the primary driver
for its rapid growth.

« Japan’s primary exports are consumer electronics,
automobiles and semiconductors.

« Manufactured goods account for 87 percent of
Japan'’s total exports, though manufacturing exports
declined overall 12.1 percent between 2010 and 2014,
from USS$680 billion to US$598 billion.

- Japan has traditionally been ahead of the rest of the
world in automation and implementation of best
practices in manufacturing operations.

Advantages to
manufacturers

Favorable policy actions to spur new industrial
revolution:

« The Japan Revitalization Plan, which identified
infrastructure and energy (next generation vehicles)
among focus industries, was revised in June 2014
to leverage Japanese dominance in the advanced
manufacturing of robots with the establishment of the
Robot Revolution Realization Council.

« Japanese companies currently garner 50 percent of
the global market for factory robots.

Incentives to advance core manufacturing
technologies: In 2014, the government introduced
subsidies for projects to promote the enhancement of
manufacturing technology for SMEs, likely to lead to
commercialization.

Dominance in auto and electronics industries:
Japan is home to companies that are global auto
and electronics leaders. Automobiles, auto parts
and electronics are among the largest exports of
the country.
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Supplemental analysis Japan — Competitiveness at a glance

Challenges

High corporate taxes a barrier to investment:

FY 2015 tax reform will reduce the effective corporate
tax rate from 34.6 percent to 31.3 percent in FY 2016,
but Japan will still have one of the highest corporate
tax rates in the industrialized world. As of 2015, Japan
has the highest effective tax rate on new business
investment — 37.3 percent — among leading economies.

Regional manufacturing competition intensifies:
Japanese manufacturing strength in electronics and
automotive industries are being challenged by South
Korean rivals. Chinese robotics companies captured
13 percent of the factory robots market in China

in 2014, eating at Japanese dominance in robot
manufacturing.

Few natural resources: Scarcity of natural resources

of its own has required Japan to rely on imports for its
industries. This has been the case even through its rapid
industrialization in the 20" century.

Rapidly aging population: The rapidly aging
population in Japan means that the working population,
which is critical for the manufacturing industry, is fast
shrinking. Japan currently deploys a quarter million
industrial robot workers and aims to increase the
number to 1 million by 2025 — a number still insufficient
to address projected labor force shortages.

Things to watch out

Restarting of nuclear energy facilities: In August
2015, despite strong public opposition, Japan restarted
its first nuclear reactor since the Fukushima incident.
Nuclear reactors, which contributed to about 27 percent
of Japan's power generation in 2010, are critical to

the Japanese economy until feasible alternatives are
available.

Investment in infrastructure: Growth in infrastructure
with a major focus on the reconstruction post the
tsunami and earthquake in the Fukushima region of
Japan. Japan has already spent US$205.1 billion on
reconstruction and clean-up since the disaster, through
June 2015. Going forward, the Prime Minister has
pledged an additional US$52.6 billion during the five-
year period starting FY 2016.

Source: Deloitte Touche Tohmatsu Limited Analysis XV
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5. India

Manufacturing GDP CAGR (2010-13) 1.4% 2.3%
Manufacturing GDP percentage of total GDP (2013) 12.9% 16.7%
Labor costs (US dollars per hour) (2015) $1.7 $18.7
Manufacturing exports as percentage of total merchandise exports (2014) 54.9% 60.2%
Effective corporate tax rate (2015) 34.6% 25.3%
Researchers per million population (UNESCO 2013) 157 2,852
Per capita personal disposable income (US dollars, 2015) $1,154 $14,910
Per capita personal disposable income (US dollars) CAGR (2005-2015) 9.2% 3.8%

Supplemental analysis India — Competitiveness at a glance

Manufacturing
highlights

« India’s manufacturing as percentage of GDP stood at
12.9 percent in in 2013.

« India contributed 2.1 percent to the global
manufacturing output in 2013.

« India’s manufacturing output grew at 1.4 percent
CAGR post-recession i.e., over 2010-2013 period,
reaching US$203.3 billion in 2013.

- India’s manufacturing exports grew by 14.4 percent
CAGR over 2010-2013 period and were at US$172
billion in 2013.

Advantages to
manufacturers

Skilled, low-cost labor force:

« India has a rich talent pool of scientists and
researchers offering cost-efficient R&D.

« India has an abundant availability of engineers and
English-speaking workforce aid in the growth of
services as well as manufacturing industry.

» Manufacturing labor costs in India (estimated at
USS$1.72/hour in 2015) are among the lowest in the
world.

Higher economic growth:

+ Real GDP grew 7.3 percent in 2014 and 2015 and is
likely to continue to grow at 7.5 percent rate in 2016
and 2017, making India one of the fastest growing
economies in the world. On the other hand, Chinese
economy slowed down from 7.3 percent growth in
2014 to 6.9 percent in 2015 and will likely moderate
further to 6.3 percent and 6 percent in 2016 and
2017, respectively.

- India has set an ambitious target of increasing the
contribution of manufacturing output to 25 percent
of GDP by 2025.

High economic growth provides a vast domestic
market for manufacturers. To tap this opportunity,
global manufacturers are setting up plants in India,
bringing the latest technology, and competing with
the local manufacturers. Competition between

the foreign multinationals and local companies
pushes companies to improve productivity and also
encourages them to invest more in innovation.

Government support to boost manufacturing:

The new government under Prime Minister Narendra
Modi that came to power in May 2014 with a thumping
majority started “Make in India” campaign to attract
manufacturing investments. As part of this program,
the government plans to ease doing business in India
by doing away with unnecessary approvals, developing
industrial corridors and smart cities, and by allowing
higher FDI.
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Supplemental analysis India — Competitiveness at a glance

Challenges

Poor infrastructure and governance issues:

« Huge investments are needed to improve the
transport network and power supply in the country.
Logistics and transportation cost in India is high at
14.4 percent of GDP compared to less than 8 percent
spent by the other emerging countries.

Indian government is facing headwinds in passing
Land Acquisition Act of 2015, which makes land
acquisition easier. Delays in land acquisition and
environmental clearances have stalled more than 270
projects across the country.

Labor reforms is another contentious issue which

the Indian government needs to tackle to attract

investments. India has one of the most rigid labor
markets in the world, according to World Bank.

High non-performing assets (NPA) stalling credit
growth: Gross NPA's in the Indian banking system could
jump up to 5.9 percent in FY 2016 from 4.4 percent in
FY 2015, as restructured loans turn bad. Banks have
become more cautious in granting new loans with non-
food credit growth slowing down to just 10.4 percent
for the fortnight ended March 06, 2015 from a high of
more than 30 percent witnessed in 2006. In addition,
many infrastructure projects that were commissioned in
the heydays of boom were struggling to repay the loans,
depriving the sector of more bank funds. All these are
leading to a vicious cycle of poor credit offtake, low
manufacturing growth, and muted investments in
infrastructure.

Things to watch out

Passage of GST bill: Goods and Services Tax (GST)
unifies the country by having a single taxation system
for all goods and services. GST will eliminate multiple
indirect taxes, such as octroi, central sales tax, state
sales tax, etc., thus simplifying the taxation process.
Having a GST instead of multiple taxes is likely to result
in lower costs for manufacturing products, making them
internationally competitive.

Demographic dividend: India’s share of global working
age population is expected to increase from 17.8
percent in 2015 to 18.8 percent by 2050, occupying the
top spot. However, employability has become a concern
as only 5 percent of workers have formal skills training
compared to 96 percent in South Korea. The Indian
government has started the “Skill India Initiative’ to
address the skills shortage and equip 400 million
workers by 2022.

Source: Deloitte Touche Tohmatsu Limited analysis ®*V?
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6. South Korea

Key statistics South Korea

Manufacturing GDP CAGR (2010-13) 4.0% 2.3%
Manufacturing GDP percentage of total GDP (2013) 31.1% 16.7%
Labor costs (US dollars per hour) (2015) $20.7 $18.7
Manufacturing exports as percentage of total merchandise exports (2014) 86.2% 60.2%
Effective corporate tax rate (2015) 24.5% 25.3%
Researchers per million population (UNESCO 2013) 6,457 2,852
Per capita personal disposable income (US dollars, 2015) $14,513 $14,910
Per capita personal disposable income (US dollars) CAGR (2005-2015) 3.1% 3.8%

Supplemental analysis South Korea — Competitiveness at a glance

Manufacturing
highlights

More than four-fifths of South Korea's merchandise
exports were from manufacturing industry with
manufacturing exports forming 86 percent of
merchandise exports in 2014.

South Korea is the global market share leader in
the manufacturing of LCD (Liquid Crystal Display)
TVs and memory chips, and second to China in the
manufacture of smartphones.

+ The world’s largest shipbuilder — home to the top
four of the 10 biggest shipbuilding companies in the
world — South Korea ranks fifth, globally, in automobile
production in 2014.

« South Korea delivers R&D intensive, high-tech finished
products — such as computers, televisions, and mobile
phones — to end markets across the globe. High-
technology exports comprised 58 percent of South
Korean manufactured exports in 2014, according to
United Nations data.

Advantages to
manufacturers

Competitive labor costs and high quality products
relative to peers:

South Korea's average manufacturing compensation
of US$20.7/hour is 45.4 percent lower than US
wages at US$38.0/hour, according to latest
comparative data (2015).

GDP per person engaged in South Korea increased at
a CAGR of 2.5 percent during 2005-2015, eclipsing
the United States (0.9 percent CAGR) and Germany
(0.2 percent CAGR) in the same period. Higher
productivity tends to reduce labor costs.

South Korean auto brands were rated the highest in
new vehicle quality in a 2015 study by J.D. Power,
besting gold standard Japanese brands, and offering
a better and cheaper auto export alternative to
Chinese rivals.

Strong innovation: An innovation leader, South Korea
ranked first among the world’s 50 most innovative
countries according to the 2015 Bloomberg Innovation
Index, grabbing top honors in R&D, postsecondary
education, and patents categories.

Growth in Free Trade Agreements (FTAs): After the
establishment of FTA Roadmap in 2003, South Korea has
actively pursued FTAs with more than 50 countries. South
Korea currently has eight FTAs in force, two concluded
FTAs, 11 under negotiation and four under consideration
with economies across the world.
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Supplemental analysis South Korea — Competitiveness at a glance

Advantages to
manufacturers
(continued)

Well-educated workforce: South Korea invests
heavily in education, and ranks third on education
spending among OECD countries in 2011.
Approximately 66 percent of South Koreans aged
25-34 have completed tertiary education, the highest
among OECD countries in 2013. South Korea’s
high-tech labor force is replete with well-educated
science and technology graduates, and ranks fourth
for percentage of researchers as a share of total
employment in 2011, according to the OECD.

Favorable policies to spur high-tech, manufacturing
growth:

Korea's 3rd Science & Technology (S&T) Basic Plan
(2013-2017) aims to cultivate a creative economy that
will invest in 120 national strategic technologies and
30 core technologies to drive the contributions of
R&D to national economic growth from 35.4 percent
(1981~2010) to 40 percent (2013~2017).

Support for innovation in manufacturing is identified as
a strategic policy priority with investment for R&D for
SMEs to increase from 12.4 percent (in 2011) to 18.0
percent in 2017, while innovation vouchers and supply
of venture capital to high-tech start-ups and SMEs,
alike, are intended as part of the 3rd S&T Basic Plan.

Challenges

Slowing global economy affecting growth
prospects:

« With exports accounting for 56 percent of South
Korea's gross national income in 2013, compared
with 34 percent in 2002, the country remains reliant
on exports for growth and vulnerable to slowing
economic growth.

« A slowing economy in China, which accounted for
25.4 percent of South Korea's exports in 2014, is
particularly concerning.

Bureaucratic complexities:

Despite favorable government attitude towards FDI,
South Korea's business environment remains difficult
due to the continuing complexities of registration,

notification, licensing and approval requirements, as

well as a perception among foreign investors that the

country lacks legal and regulatory transparency.

In response, in May 2015 the government outlined
plans to ease regulations in key sectors — including
industrial materials that can underpin manufacturing
applications — to boost FDI in excess of 50 percent in
the next three years.

Aging demographics:

South Korea faces longer-term challenge in the form
of demographic crisis with rising elder population and
falling working-age population.

+ Share of population aged 65 or higher increased from

5.1 percent in 1990 to 13.1 percent in 2015 and will
likely rise to 40.1 percent by 2060. At the same time,
population aged 15-64 years will peak at 37 million in
2016 and then will witness a gradual decline.

These demographic challenges are likely to slow down
the economic growth to less than 3 percent for the rest
of this decade and less than 2 percent in the first half
of next decade compared to the country’s 3.6 percent
annual growth in the last 10 years.

Things to watch out

Weakening exports to drive measures to spur
domestic side of economy:

- With external headwinds likely to curtail export
growth, spurring domestic side growth will be a
priority.

- Lower oil prices and interest rate cuts by the central
bank — which has reduced the benchmark rate in
2015 to 1.75 percent, a historic low — will continue
to improve consumer finances, which coupled with
an increase in real personal income, could accelerate
retail spending, according to Deloitte’s Asia Pacific
Economic Outlook.

Investment opportunities from development of green
technologies and renewable energy (RE):

+ South Korea depends on imports for 96 percent of its

energy demands, according to EIU. Under the second
national energy plan, finalized in 2014, the country
has set goals to increase share of RE in primary energy
supply from 2.75 percent in 2011 to 11 percent by
2035.

Also in 2014, President Park Geun-hye announced plans
to invest heavily in South Korea's clean energy market,
pledging nearly USS2 billion to create a collective of six
businesses focused on solar energy development and
leasing.

Source: Deloitte Touche Tohmatsu Limited analysis ©*V"
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7. Mexico

Manufacturing GDP CAGR (2010-13) 3.2% 2.3%
Manufacturing GDP percentage of total GDP (2013) 17.6% 16.7%
Labor costs (US dollars per hour) (2015) $6.2 $18.7
Manufacturing exports as percentage of total merchandise exports (2014) 77.7% 60.2%
Effective corporate tax rate (2015) 30.0% 25.3%
Researchers per million population (UNESCO 2013) 383 2,852
Per capita personal disposable income (US dollars, 2015) $7,081 $14,910
Per capita personal disposable income (US dollars) CAGR (2005-2015) 1.9% 3.8%

Supplemental analysis Mexico — Competitiveness at a glance

Manufacturing
highlights

« Mexico is a major manufacturer of electronics and
parts, machinery and appliances, aerospace crafts and
parts.

+ Mexico's manufacturing exports formed three-fourths
of total merchandise exports over the five-year period
2010-14.

« Mexico's manufacturing GDP peaked in 1988 at 22.4
percent. Since then, it is on a decline from 20 percent
during the 1994-2003 period to 17.4 percent in 2004-
13 period.

+ Mexico has emerged as a global automotive
manufacturing powerhouse, as it is the seventh
largest vehicle manufacturer and the sixth largest
auto parts manufacturer. The country accounted for
3.7 percent share of the global vehicle production in
2014. The annual vehicle production volume increased
by more than 10 percent between 2013 and 2014,
that is, from 2.9 million in 2013 to 3.2 million in
2014. 93 out of the top global 100 automotive parts
manufacturers operate in Mexico.

Advantages to
manufacturers

Competitive labor costs: Mexico offers lowest labor
costs in the North American region, approximately six
times lower than that in the United States and Canada.
Even in Latin America, the country has labor costs lower
than that of Brazil and Argentina, with hourly wages at
US$6.36 compared to US$11.20 in Brazil and US$18.87
in Argentina (2012).

Close proximity to the United States: Being near

the United States means Mexico has access to one of
the largest markets in the world; hence, presenting
tremendous offshoring advantages. Similar time zones
also mean that finished products manufactured in
Mexico can reach the United States in transit time of less
than a day, along with lower transportation cost.

Lower energy costs: Being close to the United States
means that natural gas prices in the region are tied
down to the ones in the United States. Furthermore, the
average industrial gas prices in the region are 63 percent
lower and electricity costs 4 percent lower, when
compared to the prices in China.

Presence of free trade agreements (FTA): Not only
does the country has FTAs with the United States

and Canada, but also with 42 other countries. This is
significantly higher even when compared to United
States at 20 and China at 18. The presence of such FTAs
gives Mexican goods unrestricted access to current and
future potential demand markets.

55



Supplemental analysis Mexico — Competitiveness at a glance

Challenges Low-skilled workforce: The education level in the Lack of ecosystem and supplier base: Major
country is below the OECD average. Furthermore, the administrative, regulatory, and legal hurdles exist in
education infrastructure is not conducive for higher Mexico's manufacturing ecosystem. The country also
education as it does not impart the necessary skills lacks the presence of an established supply base which
required, resulting in students dropping midway out leads to higher logistics costs. The Logistics Performance
of the education system. Absence of an established Index*, which measures the ground efficiency of the
education system has major implications on the supply trade chains of a nation, was 3.13 for Mexico in
productivity and economic growth of the nation. 2014, lower than China (3.53) and United States (3.92)

High productivity gap: Mexico’s GDP per person for the same year.

engaged was $38,272 (constant 2011 PPP international
dollars) in 2014. Though it is higher than emerging
economies such as India and China, it is considerably
lower than advanced nations such as United States,
Germany, and Japan. The labor productivity deficit is
due to the presence of a large number of smaller and
low-productivity firms.

Things to watch out  Structural reforms: A series of structural reforms have Increased investment from the United States:
been initiated across several sectors such as labor, tax,
legal, energy, economics, and politics. The Productivity
Law introduced recently focuses on enhancing the
growth and bridge the existing high productivity gap.

- Not only are the investments increasing, but a
recovering US economy also presents tremendous
boost to the demand for the goods manufactured in
Mexico, as United States is a key export partner for

Sync between industrial clusters: The country is Mexico.

positioned to further experience strong growth due to

the sync between different industrial clusters such as

automotive, appliances, transportation equipment, and
computer hardware; hence, presenting opportunities for
the integration of supply chain.

« The country is also expected to emerge as a major
automotive hub with many global OEMs either
expanding scale of their current operations or building
a new plant or both.

Note: *Logistics Performance Index overall score reflects perceptions of a country’s logistics based on efficiency of customs clearance process, quality of trade- and
transport-related infrastructure, ease of arranging competitively priced shipments, quality of logistics services, ability to track and trace consignments, and frequency
with which shipments reach the consignee within the scheduled time. The higher the index (range from 1 to 5), the superior is the logistics network of a nation.

Source: Deloitte Touche Tohmatsu Limited analysis "
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8. United Kingdom

Key statistics United Kingdom

Manufacturing GDP CAGR (2010-13) 0.2% 2.3%
Manufacturing GDP percentage of total GDP (2013) 9.7% 16.7%
Labor costs (US dollars per hour) (2015) $31.2 $18.7
Manufacturing exports as percentage of total merchandise exports (2014) 68.1% 60.2%
Effective corporate tax rate (2015) 20.0% 25.3%
Researchers per million population (UNESCO 2013) 4,055 2,852
Per capita personal disposable income (US dollars, 2015) $29,888 $14,910
Per capita personal disposable income (US dollars) CAGR (2005-2015) 0.8% 3.8%

Supplemental analysis United Kingdom — Competitiveness at a glance

« The largest manufacturing sectors in the United
Kingdom are food and drink, chemicals, rubber,
plastics, non-metallic minerals, aerospace, and high-
tech manufacturing. Food and drink, accounted for
15 percent share of the total country’s manufacturing
value added in 2014.

Manufacturing
highlights

- The United Kingdom's contribution to global
manufacturing output was 3.4 percent in 2005, which
declined to 2.6 percent in 2013.

« UK's manufacturing exports accounted for 63 percent
of the total merchandise exports over the five-year
period 2010-14.

« Hi-tech manufactured goods accounted for 58 percent
of total manufacturing exports in 2014.

+ The United Kingdom produced 1.58 million vehicles in
2014, similar to what it produced in 2008. However,
the vehicle production increased at a CAGR of 8
percent during 2009-2014 period.

Advantages to
manufacturers

Availability of high-skilled labor:

« The country leads in deploying skills in key sectors
such as aerospace, composite/nano/advanced
materials, instruments and electronics, and life
sciences.

The United Kingdom accounted for 17 percent share
of the global aerospace market revenues, largest in
the European region and second only to the United
States.

The country produced 61,345 STEM graduates in
2012, or 973 graduates per million of inhabitants. The
growth in the number of STEM graduates has been
5.9 percent per year during 2007 to 2012 period,
higher than that in the United States, South Korea,
and Japan.

Superior innovation potential:

- The United Kingdom has emerged as an innovation
leader in major manufacturing sectors such as
automotive, aerospace, and pharmaceuticals among
others.

« The United Kingdom is ranked 2nd, next only to
Switzerland among 143 nations, by INSEAD in its
Global Innovation Index 2014 study.

« The country had 4,055 researchers per million
population in 2013, 11" highest globally. The country
accounted for 16 percent share of the top quality
research published.
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Supplemental analysis United Kingdom — Competitiveness at a glance

Declining labor productivity and manufacturing
output:

- The productivity gap between the United Kingdom
and other advanced nations (the United States,
Germany, and Japan) has widened due to decreasing
output per labor since 2012.

« Since 2011, the manufacturing labor productivity has
been declining gradually, i.e. from US$98,450 in 2011
to US$95,987 in 2013.

+ The manufacturing output of the country has been
on a decline too since the 2008 recession period, at
a rate of 0.9 percent per year, from US$256.7 billion
in 2008 to US$244.8 billion in 2013 (constant prices
2005).

Prevailing political risks: Businesses in the United
Kingdom face potential economic and political
challenges. The Deloitte UK CFO Survey (Q1 2016)
showed that CFOs rate the EU membership referendum
as the top risk facing UK businesses. This has fed
through to a marked rise in uncertainty and a drop in
corporate risk appetite.

Rising currency appreciation risks: The appreciating
value of sterling (with respect to Euro) coupled with
decreasing manufacturing output has resulted in a
decline of manufacturing exports (a decline of 6.7
percent between 2013 and 2014, from US$548 billion
in 2013 to USS$511 billion in 2014). However, sterling
to Euro appreciation has been relatively flat in 2015 to
2016 .

Things to watch out

Reshoring of production back to the country:

Increasing wages are reducing the attractiveness of
China as an offshore manufacturing location for some
manufacturers. In some instances, this is encouraging
manufacturers to look at the other options for their
activities, including reshoring and greater use of
technology and automation.

According to a survey conducted by the Engineering
Employers Federation (EEF), one in six UK
manufacturers re-shored their production back from
other countries including China, and Eastern Europe,
during 2011 to 2013.

Preference for high-quality products, availability of
skilled workforce, and shorter delivery times emerged
as the key factors driving these decisions.

Pending decision on UK’s membership of the EU:

« A referendum of the United Kingdom’s membership of
the European Union is expected to be in June 2016.

« The opinion poll shows a continued, albeit narrowing,
lead for the ‘remain’ camp. However, the probability
of a ‘leave’ vote, as inferred from betting odds,
remains a non-trivial 39 percent.

Political leadership expected to support growth in
the industry: The United Kingdom encourages growth
in the manufacturing industry, particularly in high value
manufacturing. For instance, an independent National
Infrastructure Commission will assess the United
Kingdom'’s infrastructure needs in the coming years.
Catapult Centers, the Advanced Manufacturing Supply
Chain Initiative (AMSCI), and the Regional Growth Fund
(RGF) will also support this cause.

Source: Deloitte Touche Tohmatsu Limited analysis ®*™
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9. Taiwan

Manufacturing GDP CAGR (2010-13) 4.0% 2.3%
Manufacturing GDP percentage of total GDP (2013) 29.2% 16.7%
Labor costs (US dollars per hour) (2015) $9.4 $18.7
Manufacturing exports as percentage of total merchandise exports (2014) 90.7% 60.2%
Effective corporate tax rate (2015) 17.0% 25.3%
Researchers per million population (UNESCO 2013) 5,995 2,852
Per capita personal disposable income (US dollars, 2015) $14,480 $14,910
Per capita personal disposable income (US dollars) CAGR (2005-2015) 2.7% 3.8%

Supplemental analysis Taiwan — Competitiveness at a glance

Manufacturing - Taiwan began as a manufacturing base for foreign

- Taiwan has a large electronics industry that has been

highlights semiconductor companies but has now evolved into a the primary exporter and driver of the country’s

global development and manufacturing center. economy. Electronic products exports of US$95.6

) . billion accounted for 34.1 percent of total exports of
« Manufacturing accounted for 29.2 percent of Taiwan’s UISISZSO 5 blijllion in 2015 P xp
GDP in 2013. ’ ’
« Exports to Mainland China and Hong Kong comprised
39.0 percent of Taiwan's exports in 2015.

Advantages to Low tax burden: Taiwan has a top corporate tax of 17 Presence of Free Trade Zones: Being located close to
manufacturers percent, lower than most neighboring markets, making ~ several major ports in Asia, Taiwan offers a significant

Taiwan's taxes very competitive. Taiwan provides
incentives for foreign investors to reduce their tax
burden.

Highly educated workforce: Educational spending
accounted for 20.1 percent of total government
expenditure in Taiwan in 2014. Taiwan ranked 12
in education and training out of 144 countries
according to World Economic Forum’s 2015 Global
Competitiveness Report.

Quality infrastructure: Being one of the first countries
in Asia to develop quality infrastructure, Taiwan’s
facilities are extensive, with 100 percent of the state-
owned railway network electrified, and presence of
three large ports and two international airports.

advantage to the manufacturers. To attract foreign
investments, Taiwan has established Free Trade Zones
(FTZs) at major, international commercial ports. At end
of 2014, 77 FTZ enterprises had been authorized.

High economic freedom: Taiwan ranks among the
world's freest economies — 14" out of 186 countries,
according to the 2015 Index of Economic Freedom —
due to its strong commitment to structural reforms,
openness to commerce, low corporate tax rate, and
elimination of minimum capital requirements for
establishing a company.

Robust manufacturing clusters: Taiwan boasts of the
world’s largest cluster of semiconductor manufacturing
facilities, and is globally competitive in flat panel
manufacturing.
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Supplemental analysis Taiwan — Competitiveness at a glance

Challenges

Dependence on few major export markets:

- Despite long-standing ties with major Western
economies, markets outside the ASEAN region
comprise a comparatively smaller share of exports.

- In 2014, exports to the United States from Taiwan
were 11.8 percent of total exports, while Mainland
China and Hong Kong, in aggregate, accounted
for 42.1 percent. Economic reliance on China is
concerning due to recent headwinds on the mainland.

Shrinking population: Low birth rates — 1.3 children
per family in 2012 — and an aging population do not
auger well for expansive economic growth.

Challenging IP regime: Despite being removed from
the United States Trade Representative’s (USTR) watch
list, protection of IP in Taiwan remains a challenge. In
March 2015, The International Intellectual Property
Alliance (a private, US watchdog group), called for
Taiwan to be added back to the USTR watch list.

Lack of natural resources: Taiwan lacks any significant
natural resources and its reserves of coal, natural gas,
and oil are of limited commercial viability. Taiwan’s large
manufacturing base requires it to import its vast energy
and raw materials requirements.

Things to watch out

Evolving cross-strait relations:

« Taiwan is attempting to improve relations with China,
its largest trade partner by negotiating new accords
within the framework of the bilateral Economic Co-
operation Framework Agreement (ECFA). However
this is being balanced with a wary approach, to ensure
its sovereignty is not put at risk.

The delicate balancing act is not without opposition.
In March 2014, 500,000 Taiwanese — mostly students
— protested against the opening of select market
sectors to Chinese investment within the context of
the cross-strait ECFA.

Despite concerns, a strong relationship with China
is important to enable Taiwan to pursue trade
agreements with diminished resistance from China.

Uncertainties on signing of new FTAs:

Despite finalizing an FTA with New Zealand in July
2013, Chinese opposition to Taiwan striking FTAs with
other countries has left Taiwan on the sidelines.

+ Though Taiwan has long been in free trade discussions
with the European Union, the United States,
Singapore and Malaysia, fresh efforts in 2015 have
been made to strengthen economic cooperation —
with the aim of signing bilateral agreements with the
Philippines and Indonesia.

- Taiwan'’s officials have been urging leaders to
support their membership in the stalled Trans-Pacific
Partnership (TPP), which, if ratified, could create an
export-rich ecosystem, tying 12 countries from the
United States to Singapore.

Source: Deloitte Touche Tohmatsu Limited analysis ®
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10. Canada

Manufacturing GDP CAGR (2010-13) 2.2% 2.3%
Manufacturing GDP percentage of total GDP (2013) 10.6% 16.7%
Labor costs (US dollars per hour) (2015) $30.6 $18.7
Manufacturing exports as percentage of total merchandise exports (2014) 44.5% 60.2%
Effective corporate tax rate (2015) 31.0% 25.3%
Researchers per million population (UNESCO 2013) 4,490 2,852
Per capita personal disposable income (US dollars, 2015) $25,977 $14,910
Per capita personal disposable income (US dollars) CAGR (2005-2015) 2.7% 3.8%

Supplemental analysis Canada — Competitiveness at a glance

Manufacturing
highlights

- Canada has an established manufacturing industry
and mainly exports motor vehicles and parts,
industrial machinery, aircraft, telecommunications
equipment, and electronics.

« Canada’s total manufacturing sales rose 5.3 percent
to US$619.1 billion in 2014, from US$587.9 billion in
2013, with 18 of 21 manufacturing sector industry
groups posting higher year-over-year sales.

« Akey pillar of the economy, Canada’s manufacturing
industry contributed nearly 10.6 percent to the
country’s GDP in 2013, and directly employed
1.7 million people.

« Canadian manufacturing industry relies heavily on
resource-based manufacturing.

« Canada is one of the few advanced net energy
exporting countries. Net energy exports were US$85
billion in 2014, reaching levels last seen in 2008.

Advantages to
manufacturers

Efficient regulatory environment: The regulatory
environment in Canada is very supportive of businesses,
with:

» No minimum capital required for starting a company.
« Low cost of obtaining necessary licenses.
- Flexible labor regulations.

High economic freedom: Canada has the freest
economy in the North American region. Canada’s
open markets are based on low trade barriers and
its distinction as the first tariff-free zone for the
manufacturing sector in the entire G-7.

Strong support for exports:

« Canadian economy has a significant dependence
on exports. North American Free-Trade Agreement
(NAFTA) dominates Canadian trade and provides it
special access to the largest economy in the world,
the United States.

« Canada’s most important trading partner is the United

States, which accounted for 76.8 percent of its total
exports, and 98.2 percent of Canada’s auto and light
duty motor vehicle exports, respectively, in 2014.

Reliable support for industry: Government has
established a number of funds, programs, and
initiatives that directly invest in, or foster investments
in specific manufacturing sectors, including: Advanced
Manufacturing and Automotive Innovation Funds, the
Strategic Aerospace and Defense Initiative, and the
National Shipbuilding Program, which at US$35 billion
dollars constitutes one of the largest ever direct federal
investments in the Canadian manufacturing industry.

Abundant natural resources: Canada has significant
energy, forest, and mineral resources. Canada is also

a leading exporter of natural resources and resource-
based technology and knowledge.
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Supplemental analysis Canada — Competitiveness at a glance

Challenges

Shortage of skilled labor: Attracting and retaining
skilled labor is the most pressing concern for
manufacturing companies according to Canadian
Manufacturers & Exporters 2014 Management
Issues Survey. According to the survey, 56 percent
of companies indicated they were already facing
labor shortages. An aging workforce is expected to
complicate the issue.

Declining oil prices and capital investments: Oil price,
and subsequent sharp reductions in oil and gas capital
expenditures for extraction, could affect the overall
economy as oil and gas investment makes up roughly a
third of total business investment in Canada.

Things to watch out

Free Trade Agreements:

- Canada is in ongoing negotiations to create trade
agreements with several countries — India, Japan,
Morocco, Singapore, Dominican Republic.

+ Recently concluded Canada and European Union
(EU) Comprehensive Economic and Trade Agreement
(CETA) is broader and deeper than NAFTA and could
open new export markets and result in significant
economic benefits for Canada.

Elimination of tariffs and duties under
Comprehensive Economic and Trade Agreement
(CETA): Recently enacted, and effective in 2016, it could
reduce non-tariff barriers, liberalize services trade, and
potentially result in US$1.4 billion additional annual
Canadian merchandise exports to the EU over the next
decade, according to The Conference Board of Canada.

Government actions to remedy skilled labor

issues: The 2015 Federal Budget set dollars aside to
address, including: US$65 million to post-secondary
institutions to align their curricula with manufacturing
industry needs, US$4 million to develop a labor market
information portal, and US$7 million to support the
relocation of youths and immigrants to high need areas.
The EIU posits, a new immigration system to target and
attract qualified talent.

Source: Deloitte Touche Tohmatsu Limited analysis ©*"
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Appendix B: Index methodology
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The 2016 Global Manufacturing Competitiveness CEO
survey is a part of a broader initiative to learn firsthand
how manufacturing CEOs view competitiveness around
the world. One core objective of the study was to garner
the perspectives of key decision markers into a single
index — one that captures their collective knowledge
and insights regarding the relative manufacturing
competitiveness of nations now and in the future.

A second objective was to better understand the drivers
that contribute to country competitiveness and the role
government policies play in supporting or advancing

a manufacturing agenda. The survey was divided into
three sections:

1. Business confidence and current environment
2. Manufacturing competitiveness
3. Demographics

Section 1 asked executives for their opinions regarding
the global economic environment at both country and
industry level. It also sought to understand the level of
skills shortage in the country where they manufacture
their primary products and the extent to which they are
concerned about issues such as delivering new products
and services to meet their revenue and profitability
goals. Respondents were also questioned regarding

the government policies and regulations they view as
either an advantage or disadvantage to their company’s
competitiveness in their home country.

In section 2, the survey asked executives to rate the
relative importance of components that drive the
competitiveness of a country’s manufacturing sector.
They were also asked to rank 40 countries on their
overall manufacturing competitiveness, both today
and five years from now. In addition to a nation’s
manufacturing competitiveness, the survey sought
to know the competitive advantage or disadvantage
a company has on various advanced manufacturing
technologies.

Section 3 profiled each respondent’s company, including
location of their headquarters and business units,

total annual global revenues (in US dollars), overall
performance, global profitability over the past three
years, the primary industry their company belongs to,
and the industry that provides the greatest source of
revenues for their company.

Survey administration and respondents

The 2016 Global Manufacturing Competitiveness
Index survey instrument was developed in conjunction
with subject-area experts at leading companies,
including Deloitte United States and the Council on
Competitiveness in the United States. Executives
surveyed were obtained from the following

sources: Deloitte United States, the US Council

on Competitiveness, Fortune China, Publibase
Manufacturing, Research Now (US), and World Wide
Business Decision Makers (see Figure B1).

About 29 percent of the survey sample had company
revenues less than US$50 million. On the other end

of the spectrum, about 17 percent reported revenues
greater than USS$5 billion. The respondents represented
23 different industry sectors, which were broadly
classified as aerospace and defense, agricultural
products, automotive original equipment manufacturers
and automotive suppliers, consumer goods, industrial
products, pharmaceutical, process, textile and high-
tech (see Figure B3). Forty-eight percent of respondents
identified themselves as chairman, CEO, president,
CFO/COO, while another 31 percent as managing
director, senior vice-president, or general managers. The
remaining 21 percent of respondents included directors,
legal counsel, and others that completed the survey on
behalf of the CEO.



Appendix B1: Methodology — Survey sample distribution

Email electronic survey channel | Number of responses

Deloitte United States 248

Research Now (US) 141

Publibase Manufacturing 91

Fortune China 58

World Wide Business Decision Makers 16

The US Council on Competitiveness 9

Direct web surveys and return mailers

563 Respondents

540 Valid responses

Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index

Appendix B2: Profile of respondents by region and revenue size

Respondents by region Respondents by revenue size

2.7% |

M Asia M North America M Europe [ Less than US$50 million Il USS$500 million to less than USS5 billion
[ Middle East and Africa South America B Australia [l USS$50 million to less than US$500 million I USS$5 billion or more

10.1%

19.0%

Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index

Appendix B3: Profile of respondents by manufacturing sector and title

Respondents by industry Respondents by title
1.4%

21%%

3.6%

‘

[ Auto and auto components B Process [l Consumer goods [ CEO, Chairman, President, CFO/COO

[ Hi-Tech Industrial products M Agricultural products B Managing Director, Sr. VP and General Manager
Aerospace and defense [l Pharmaceuticals [0 Textile M Director and legal counsel
Others [ Others (responded on behalf of the CEOs)

Source: Deloitte Touche Tohmatsu Limited and US Council on Competitiveness, 2016 Global Manufacturing Competitiveness Index
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Weighting heuristics

Executives surveyed are from companies of significantly
different sizes and global footprint. As such, in

order to calculate the 2016 Global Manufacturing
Competitiveness Index, competitive driver scores, and
policy scores, respondents were given different weights
based on their global experience. Companies with more
global experience, as demonstrated through physical
presence with operations, sales and/or distribution

in multiple geographic regions, were given a higher
weight for their responses (see Figure B4). Prior research
also showed company size to be an important factor

for determining overall global experience. Hence,

the heuristic applied different weights to companies
according to revenue size of the firm as a proxy measure
of their overall global experience. Thus, a manufacturer’s
revenue size was considered a reasonable demonstration
of global experience and resulted in a higher global
experience weight. Those manufacturers with revenue
size of less than US$50 million received the lowest
weight whereas companies with revenues of USS5
billion or more received the highest weight. See Figure
B5 for weights assigned to companies based on

revenue size. The resulting global experience weights
were used to calculate the 2016 Global Manufacturing
Competitiveness Index overall for each country — now
and in five years — and for the drivers of manufacturing.

Appendix B4: Weighting of responses based on

degree of global experience

- A weighting system was applied to the responses
to adjust for the differences in the perspectives of
companies and executives with different degrees of
global experience.

Companies with manufacturing operations and sales/
service/distribution offices in multiple geographic
regions were deemed to have more global experience
and received a higher weight for their responses.

Prior research also indicated that company size
correlated strongly with manufacturing operations in
multiple regions. Larger manufacturers, as measured
by total annual revenue, tended to have a physical
presence in multiple geographic regions.

As a result, larger manufacturing organizations were
given higher weight, resulting in their having a higher
impact in defining the index for country rankings,
policy scores as well as key drivers and components of
manufacturing competitiveness.

Appendix B5: Weights are assigned to responses
based on firm size

Size of firm 8 Weight
assigned (w)

Less than US$50 million 0.25
USS$50 million to USS500 million 0.50
US$500 million to USS5 billion 0.75
USS5 billion or more 1.00

Index development methodology

For competitive driver ranking and country ranking

« Survey responses on the importance of drivers for
manufacturing competitiveness and the current and
future ratings of countries in terms of manufacturing
competitiveness were collected using 10-point,
self-anchoring scales, with “1” equaling relatively
least important/least competitive and “10” equaling
relatively more important/extremely competitive.

For respondents who chose to answer from a parent
company perspective, the location of the parent
company headquarters was used for the purpose of
the analysis and for those who responded from the
business unit perspective, the business unit’s location
was considered.

Variations in ratings by geographic region were also
tested and it was concluded that raw ratings had a
cultural bias, as respondents from India, Mexico, and
Brazil tended to rate higher than respondents from
Europe and United States. Similar such biases existed
by size of the firm and the industry to which the
respondent belonged.

Thus, the raw data was normalized by country,

size, and industry following steps 1 and 2 of the
methodology shown below. The steps followed

for calculating the importance score of various
components of manufacturing competitiveness after
the normalization procedure are explained in steps
3to5.



Below are the details of the procedure used to develop
the indices:

Step 1

For each industry of a particular revenue size range
and from a particular country, the overall mean rating
was calculated across all observations over the 12
components of manufacturing competitiveness.

The computation is as follows: Let “i” represent the
responding country where the executive is located
(i=1...40), "j" represent firm-size category (j=1...4),
and “k” represent the industry category (k =1...10).
Let X_ijk and s_ijk represent the overall mean

and standard deviation of all the components of
manufacturing competitiveness for the responding
country “i”, firm-size category “j”, and industry
category “k”.

Step 2

The data was normalized by computing a standard score
() for each respondent, “I", and for each component
of manufacturing competitiveness, “m”. (m =1 to 12).

(x - Y‘Jk)

I,m
ijk

Step 3

Multiply the score (Z, ) of each respondent by the global

experience weight. The size of the firm is taken as a

proxy for global experience weight. Smaller firms are

given lower weight and bigger firms are given higher

weight. This is used to obtain experience-weighted

Z score:

z

= wWxZ
| wl | l,m

where “wl” is the global experience weight assigned to
each respondent.

Step 4

For each component, “m”, of manufacturing
competitiveness, the average normalized weighted score
is obtained:

z ?:TZ‘,W|

n

M =

where “n" is the total number of valid respondents in
the survey.

Step 5

Next, select the normalized weighted scores of the
12 components of competitiveness and convert CM _
obtained in step (4) into a 10 to 100 scale to get a
scaled component score, (SCS ), as follows:

CM_-min(CM )
max(CM_)—min(CM )

SCS =10+ 90 x

where min(CM ) is the minimum of all the CM_
scores over “m” components of manufacturing
competitiveness, (where “m”=1...12); and max(CM, )
is the maximum of all the CM_ scores over 'm’
components of manufacturing competitiveness
(where "m"=1...12).

A similar approach was used for calculating the current
and future manufacturing Global Manufacturing
Competitiveness Indices (GMCI) of countries that were
rated by the executives, where instead of the scores of
the components of manufacturing competitiveness,

a GMCI for each country was obtained. Thus, “m” will
represent each rated country (m=1...40), [CM ] will be
the normalized and weighted score for each country,
and [SCS_ ], will represent the scaled country score. (See
Appendix Figure B6 for an illustration.)

Calculation of policy scores

Policy advantages and disadvantages were determined
for the United States, China, and Europe. These
questions were collected using 5-point, self-anchoring
scales, where 1" equaled significant disadvantage and
“5" equaled significant advantage.

For calculating the policy scores for the United States,
China, and Europe the steps mentioned below were
followed:

Step 1

Calculate an overall mean rating (ilk) and standard
deviation (5,) across m=22 policy variables in the survey
for a specific country (e.g., the United States), specific
revenue size “j", (j=1...4), and specific industry category
"k, (k=1...10).

Step 2

The data is normalized by computing a standard Z score
for each respondent “I” for every policy variable, “m”.
(m =1to 22).

Step 3

Multiply the score Z,  of each respondent by the global

experience weight. Size of the firm is taken as a proxy

for global experience weight. See Appendix Figure B5

for the table of weights assigned. Smaller firms are given

lower weight and bigger firms are given higher weight.

This is used to obtain experience-weighted Z score:
Z|,W\: W\XZ\,m

where “w," is the global experience weight assigned to

each respondent.

2016 Global Manufacturing Competitiveness Index
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Step 4
Then for each policy variable, “m”, average normalized
weighted policy score (PS ) is obtained

Z r}:WZ\,W|
n

PS =

m

u

where “n” is the total number of valid respondents from
that specific country (here US) in the survey.

Step 5

Convert the average normalized weighted policy scores
toa 1to 5 scale using the formula below to get the
scaled policy score:

PS, —min(PS, )
max(PS, )—min(PS )

SPS_=1+4x

Where min(PS ) is the minimum of all the PS_ scores
over a set of all policy drivers, (where “m“=1...22) and
max(PS, ) is the maximum of all the PS_ scores over a set
of all policy drivers, (where “m”=1...22).

The policy variables with SPS_ scores of three and above
were considered as giving manufacturers a relative
advantage and those below two were considered as
giving relative disadvantage.

Appendix B6: Index creation methodology — A GMCI computation example (note that the list of countries is not exhaustive and is only
used to explain the methodology)

Raw ratings of countries

Respondent

Responding

country

Firm size
category
(US dollars)

Firm industry
category

Argentina

Columbia
Republic

Resp. 1 us $5B or more Consumer goods 4 8 10 1 3 2 5 5

Resp. 2 us $5B or more Consumer goods 6 5 9 4 5 5 5 6 6

Resp. 3 us $5B or more Hi-Tech 6 3 7 5 5 5 5 5 5

Resp. 4 us $5B or more Hi-Tech 4 3 6 7 7 6 6 7 8

Resp. 5 us $500M to less  Auto and auto 8 4 8 10 7 9 7 2 10
than $5B components

Resp. 6 us $500M to less  Auto and auto 7 5 6 8 7 5 6 4 8
than $58B components

Resp. 7 us $500M to less  Hi-Tech 5 3 0 5 8 3 9
than $5B

Resp. 8 us $500M to less  Hi-Tech 7 1 6 10 5 5 5 5 5
than $5B

Resp. 9 China $58B or more Consumer goods 6 3 3 7 5 4 6 6 7

Resp. 10 China $5B or more Pharmaceuticals 7 4 4 8 2 2 3 4 6

Resp. 11 China $500M to less  Auto and auto 4 3 2 0 3 3 3 10 10
than $5B components

Resp. 12 China $500M to less  Auto and auto 3 3 9 10 2 4 B 7 10
than $5B components

Resp. 13 China $500Mto less Auto and auto 3 3 3 3 3 3 3 3 6
than $58B components

Resp. 14 China $500M to less  Consumer goods 8 5 7 9 6 5 5 8 10
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Input for normalization by responding country, size, and industry

Standard deviation
of all the countries
by each responding

Mean rating of all

Responding | Firm size category the countries by each

Respondent

Firm industry category

country (US dollars) r_espondin_g country, country, size, and
size, and industry g
Resp. 1 us $5B or more Consumer goods 5.3585 2.1078
Resp. 2 us $5B or more Consumer goods 5.3585 2.1078
Resp. 3 us $5B or more Hi-Tech 5.6902 1.8545
Resp. 4 us $5B or more Hi-Tech 5.6902 1.8545
Resp. 5 us $500M to less than $5B  Auto and auto components 5.7250 2.0495
Resp. 6 us $500Mto less than $5B  Auto and auto components 5.7250 2.0495
Resp. 7 us $500M to less than $5B  Hi-Tech 5.2917 1.8633
Resp. 8 U $500M to less than $5B  Hi-Tech 5.2917 1.8633
Resp. 9 China $5B or more Consumer goods 5.6000 1.7365
Resp. 10 China $5B or more Pharmaceuticals 3.6500 1.6259
Resp. 11 China $500M to less than $5B  Auto and auto components 4.2201 2.4095
Resp. 12 China $500M to less than $5B  Auto and auto components 4.2201 2.4095
Resp. 13 China $500M to less than $5B  Auto and auto components 4.2201 2.4095
Resp. 14 China $500M to less than $5B  Consumer goods 6.1750 2.0113
2 - (xlyms‘ Xuk)
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Normalized Z score for each country

. . o} ©
Firm size = = Y
. o £ 2 g
Respondent Sj:ﬁ:ndmg category Slartlz |cr::iustry E E =
Y |(ws dollars) gory <y 3 S
< o (3
Resp. 1 us $5B or more ggzzimer 017 078 -0.64 125 220 -207 -112 -1.59 -017 -0.17
Resp. 2 us $58 or more gggj;mer 017 125 030 -017 173 -0.64 -017 -0.17 -017 030 0.30
Resp. 3 us $58 or more  Hi-Tech -091 -037 017 -1.45 071 -037 -0.37 -037 -0.37 -037 -0.37
Resp. 4 us $5B or more  Hi-Tech -0.37 -0.37 -091 -145 017 071 071 017 017 071 125
Resp. 5 us °500Mto Autoandauto oo/ a4 111 984 111 200 062 160 062 -1.82 2.09
less than $5B  components
Resp. 6 us °500Mto  Autoandauto oo o) g6 935 013 111 062 -035 013 -084 111
less than $5B  components
Resp. 7 us 2500Mto o .23 -1.23 -0.16 -123 253 -0.16 1.45 4.23 1.99
less than $5B
Resp. 8 us SO e 230 -1.23 092 230 038 253 -016 -016 -0.16 -0.16 -0.16
less than $5B
Resp. 9 China $5B or more ggg;‘;mer 035 138 023 -150 -150 081 -0.35 -092 023 023 0.8
Resp. 10 China $5Bormore Pharmaceuticals -0.40 0.22 2.06 022 022 268 -1.01 -1.01 -0.40 022 145
Resp. 11 China °500Mto Autoandauto 5, g9 09 051 -092 240 -0.51 -051 -0.51 240 240
less than $5B  components
Resp. 12 China °500Mto Autoandauto 5, 09 951 051 198 240 -092 -0.09 -051 115 2.40
less than $5B components
Resp. 13 China °500Mto —Autoandauto oo o g5y 051 051 -051 -051 -051 -051 -051 074
less than $5B  components
Resp. 14 China B ey 041 140 091 -058 0.41 140 -0.09 -0.58 -0.58 091 1.90
less than $5B  goods
zZ =wxZ

wl ™

Normalized, experienced weighted Z score for each country

. . T ©

Firm size c = v

. . £ 2 K

Respondent cR::ZE:)rndmg category :;rtr: |2:iustry ;Cj g -g

Y | (s dollars) gory <y S &

< (V] 4
Resp. 1 us $58 or more gggj;mer 017 078 -0.64 125 220 -2.07 -112 -159 -017 -0.17
Resp. 2 us $5B or more ggg(‘;‘;mer 017 125 030 -017 173 -0.64 -0.17 -017 -017 030 030
Resp. 3 us $5B or more  Hi-Tech -091 -037 017 -1.45 071 -0.37 -0.37 -0.37 -0.37 -0.37 -0.37
Resp. 4 us $58 or more  Hi-Tech -0.37 -037 -091 -1.45 017 071 071 017 017 071 1.25
Resp. 5 us °500Mto Autoandauto oo g3 ga3 963 083 156 047 120 047 -136 156

less than $5B

components
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Normalized, experienced weighted Z score for each country (continued)

Firm size
category
(X ETE)

Responding
country

Firm industry
category

Respondent

Argentina
Columbia
Republic

$500M to Auto and auto

Resp. 6 us -1.00 -0.63 047 -0.27 010 0.83 047 -0.27 0.10 -0.63 0.83
less than $5B  components

Resp. 7 us 5500M to Hi-Tech -0.92 -092 -0.12 -092 190 -0.12 1.09 -0.92 1.49
less than $5B

Resp. 8 us BTl o Hi-Tech -1.73 -092 069 -1.73 029 190 -0.12 -0.12 -0.12 -0.12 -0.12
less than $5B

Resp. 9 China $5B or more gggzgmer 035 138 023 -150 -150 081 -0.35 -092 023 023 0.8

Resp. 10 China $5B or more  Pharmaceuticals -0.40 0.22 2.06 0.22 022 268 -1.01 -1.01 -0.40 0.22 145

Resp. 11 China °500Mto Autoandauto oo, 07 07 038 -069 180 -0.38 -038 -038 180 1.80
less than $5B  components

$500M to Auto and auto

-1.00 -0.07 -0.38 -0.38 149 180 -0.69 -0.07 -0.38 0.87 1.80
less than $5B  components

Resp. 12 China

Resp. 13 China °500Mto Autoandauto a0 35 35 533 038 -0.38 -0.38 -038 -038 -0.38 0.55
less than $5B  components

S500M to Consumer

less than $5B goods 031 1.05 068 -0.44 031 105 -0.07 -044 -044 068 1.43

Resp. 14 China

Z n\ﬂz\,w|

n

™

-

Average normalized, weighted scores

© (9] >
2 = g
Q2
Country g s £
© Q 7}
] [ v
Average normalized -0.42 -0.13 0.16 -0.26 0.17 0.56 -0.10 -0.01 -0.05 -0.01 0.48

weighted score

CM_-min(CM_)
max(CM )-min(CM )

-

SCS =10 + 90 x

Scores converted to 10-100 scale to give GMCI index

Country

Argentina
Columbia
Republic

(S Canada

Scaled country score 229 46.2 68.7 357 69.5 99.5 48.3 55.3 52.5 55.5 93.9
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cfm?tid=506&pid=53&aid=1, accessed on February 29, 2016.
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— United States: Average Price of Electricity to Ultimate Customers by End-Use Sector, Electric power monthly, US EIA, May 2015, http:/
www.eia.gov/electricity/monthly/epm table grapher.cfm?t=epmt 5 6 a, accessed in January 2016.
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planningcommission.gov.in/reports/genrep/rep_arpower1305.pdf, accessed in January 2016.

— China: Xinhua Finance Agency, China to launch oil & gas reform, January 14, 2016, http://en.xinfinance.com/html/In
depth/2016/187111.shtml, accessed in January 2016.

— South Korea: Asian Power, South Korean industry braces for more expensive electricity, http:/asian-power.com/project/news/south-
korean-industry-braces-more-expensive-electricity#sthash.FUESoukP.dpuf, accessed in February 2016.

Estimated landed LNG prices (in US dollars per million British thermal units)

— United States: Landed prices at Lake Charles considered from World LNG estimated December 2015 landed prices, Federal Energy
Regulatory Commission, http:/www.ferc.gov/market-oversight/mkt-gas/overview/ngas-ovr-Ing-wld-pr-est.pdf, accessed in December
2015.

— Germany: Landed prices at Belgium considered from World LNG estimated December 2015 landed prices, Federal Energy Regulatory
Commission, http://www.ferc.gov/market-oversight/mkt-gas/overview/ngas-ovr-Ing-wid-pr-est.pdf, accessed in December 2015.

— China, South Korea, Japan, and India: Landed prices in respective countries from World LNG estimated December 2015 landed prices,
Federal Energy Regulatory Commission, http://www.ferc.gov/market-oversight/mkt-gas/overview/ngas-ovr-Ing-wld-pr-est.pdf, accessed in
December 2015.

XX: Deloitte analysis based on data from EIU, http://www.eiu.com/default.aspx, accessed in January 2016.

XXI: Deloitte analysis based on:

data.worldbank.org/indicator/SH.XPD TOTL.ZS, accessed in November 2015.

Healthcare expenditure per capita by countries (US dollars), 2013: Deloitte analysis based on data from health expenditure per capita, PPP
(constant 2011 international dollars), World Bank, http:/data.worldbank.org/indicator/SH.XPD.PCAP.PPKD, accessed in November 2015.

Percent of population with access to improved sanitation facilities, 2015: Deloitte analysis based on data from Improved sanitation facilities
(% of population with access), World Bank, http://data.worldbank.org/indicator/SH.STA.ACSN, accessed in February 2016.

www.bloomberg.com/visual-data/best-and-worst/most-efficient-health-care-2014-countries, accessed in November 2015.

XXII: Supplemental analysis: United States — Competitiveness at a glance

Manufacturing highlights —

The United States remains the most heavily invested-into country in the world: FDI — Inward and outward flows and stock, annual, 1980-
2014, UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx, accessed on February 03, 2016.

Healthcare expenditure as a % of GDP, 2013: Deloitte analysis based on data from health expenditure, total (% of GDP), World Bank, http://

Healthcare efficiency by countries, 2014: Deloitte analysis based on data from most efficient health care 2014: countries, Bloomberg, http:/

The United States is the second largest producer of vehicles: 2014 production statistics, published by OICA, http://www.oica.net/category/

production-statistics/2014-statistics/, accessed on February 03, 2016.

The United States has the 5th largest proven natural gas reserves: BP Statistical Review of World Energy, published by BP PLC, June 2015,
http://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html, accessed in January 2016.

— US share of the world’s total GDP: Gross domestic product — Total and per capita, current and constant (2005) prices, annual, 1970-2014,

UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx, accessed on February 03, 2016.
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— Manufacturing employment in the US: Employment, Hours, and Earnings from the Current Employment Statistics survey (National),
Bureau of Labor Statistics, http://www.bls.gov/ces/#data, accessed on February 03, 2016.

— The United States still is the world’s largest manufacturing economy: Gross domestic product: GDP by type of expenditure, VA by kind
of economic activity, total and shares, annual, 1970-2013 at constant prices (2005) and constant exchange rates (2005) in millions,
UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx, accessed on June 2015.

Technological prowess and size

— The United States is the largest spender on basic research: Advanced Technologies Initiative, co-published by Deloitte and US Council on
Competitiveness, http://www2.deloitte.com/content/dam/Deloitte/us/Documents/manufacturing/us-indprod-deloitte-and-council-on-
competitiveness-advanced-tech-report.pdf, accessed in December 2015.

— The United States stood at the top in terms of patents filed: PCT applications for the top countries by region, World Intellectual Property
Organization, March 2015, http://www.wipo.int/ipstats/en/#publications, accessed in December 2015.

— The US remains the most heavily invested-into country in the world: FDI - Inward and outward flows and stock, annual, 1980-2014,
UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx, accessed on February 03, 2016.

— The United States has superb innovation ecosystem: Advanced Technologies Initiative, co-published by Deloitte and US Council on
Competitiveness, http://www2.deloitte.com/content/dam/Deloitte/us/Documents/manufacturing/us-indprod-deloitte-and-council-on-
competitiveness-advanced-tech-report.pdf, December 2015.

Research support for national laboratories and universities

— The United States has a robust system of research funding for national laboratories and universities: Advanced Technologies Initiative, co-
published by Deloitte and US Council on Competitiveness, http:/www?2.deloitte.com/content/dam/Deloitte/us/Documents/manufacturing/
us-indprod-deloitte-and-council-on-competitiveness-advanced-tech-report.pdf, December 2015.

— DOE national labs, representing 17 facilities: 50 breakthroughs by America’s National Labs, published by US Department of Energy, 2011,
http://science.energy.gov/~/media/ /pdf/news/in-focus/2011/50 Breakthroughs, accessed in January 2016.

High productivity
— The United States has the highest labor productivity in the world: Labor productivity, Key Indicators of the Labor Market 2015 KILM,

International Labor Organization, http://www.ilo.org/global/statistics-and-databases/research-and-databases/kilm/WCMS_422456/lang--
en/index.htm, accessed on January 22, 2016.

Policy actions

— The United States is celebrating the first Friday of October every year as National Manufacturing Day: Manufacturing day at a glance,
published by National Center for Defense Manufacturing and Machining, June 11, 2014, http://ncdmm.org/2014/06/11/mfg-day-2014/
accessed in December 2015.

— In September 2013, President Obama launched the Advanced Manufacturing Partnership Steering Committee 2.0 as a continuation of
Advanced Manufacturing Partnership that was started in 2011: President Obama Launches Advanced Manufacturing Partnership Steering
Committee “2.0", published by the White House, September 26, 2013, https://www.whitehouse.gov/the-press-office/2013/09/26/
president-obama-launches-advanced-manufacturing-partnership-steering-com, accessed in December 2015.

High-cost labor:

— Manufacturing labor costs per hour, EIU, http:/www.eiu.com/default.aspx, accessed on January 22, 2016.

High corporate tax rates:

— Deloitte International Tax Source, Deloitte, https://www.dits.deloitte.com/#DomesticRatesSubMenu, accessed in January 2016.

Increasing R&D investments outside of the United States, particularly in emerging nations:

— R&D - National trends and international comparisons, Science and Engineering Indicators, published by National Science Board, 2014,
http://www.nsf.gov/statistics/seind 14/index.cfm/chapter-4/c4h.htm, accessed in December 2015.

R&D tax credit:

— Advanced Technologies Initiative, co-published by Deloitte and US Council on Competitiveness, http://www?2.deloitte.com/content/dam/
Deloitte/us/Documents/manufacturing/us-indprod-deloitte-and-council-on-competitiveness-advanced-tech-report.pdf, December 2015.

Shale gas availability

— Natural gas signals a “manufacturing renaissance”, New York Times, April 10, 2012, http://www.nytimes.com/2012/04/11/business/
energy-environment/wider-availability-expands-uses-for-natural-gas.html? r=0, accessed in December 2015.

Reshoring:

— Reshoring, FDI Bringing Back Jobs Says Industry Group, IndustryWeek, April 28, 2015, http://www.industryweek.com/expansion-
management/reshoring-fdi-bringing-back-jobs-says-industry-group, accessed in December 2015.

XXII: Supplemental analysis: China — Competitiveness at a glance

Manufacturing highlights

— China is the largest exporter and second largest importer in the world: Merchandise trade matrix by product groups, exports in thousands
of dollars, annual, 1995-2014, UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx?Reportld=24739, accessed in
August 2015.

— China became the largest manufacturing country: Gross domestic product — GDP by type of expenditure, VA by kind of economic activity,
total and shares, annual, 1970-2013, UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx?Reportld=95, accessed in
August 2015.

— China is the largest producer of motor vehicles: 2014 production statistics, published by OICA, http://www.oica.net/category/production-
statistics/2014-statistics/, accessed on February 03, 2016.




— China'’s one-third exports: Merchandise trade matrix by product groups, exports in thousands of dollars, annual, 1995-2014, UNCTAD,
http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx?Reportld=24739, accessed in August 2015.

— China is the world's largest manufacturer of toy products, with a 70 percent share: Toy Manufacturing in China -Market Research Report,
IBISWorld, October 2015 http://www.ibisworld.com/industry/china/toy-manufacturing.html, accessed in December 2015.

Increasing R&D spend:

— Gross domestic spending on R&D: Research and Development, OECD, https://data.oecd.org/rd/gross-domestic-spending-on-r-d.htm
accessed on December 2015.

— Patent applications: PCT Yearly review, published by WIPO, http://www.wipo.int/pct/en/activity/index.html, accessed in August 2015.

Growing middle class:

— Why China’s Middle Class Can't Flex Its Buying Power, Bloomberg, February 10, 2015, http:/www.bloomberg.com/news/
articles/2015-02-10/why-china-s-middle-class-can-t-find-its-buying-power, accessed on January 2016.

Physical infrastructure:

— Where is China's manufacturing industry going? China manufacturing competitiveness study 2011, Deloitte, November 2011, https:/
www?2.deloitte.com/content/dam/Deloitte/global/Documents/Manufacturing/gx_mfg 2011MFGreport 281211.pdf, accessed in
December 2015.

— Can India really be the ‘next China'?, Economic Times, October 27, 2015http://economictimes.indiatimes.com/news/economy/policy/can-
india-really-be-the-next-china/articleshow/49548115.cms, accessed in December 2015.

Innovation:

— Unlimited potential, GIPC International IP Index, GIPC, US Chamber of Commerce, http://www.theglobalipcenter.com/wp-content/
themes/gipc/map-index/assets/pdf/index Map Index 3rdEdition.pdf, accessed in February 2015.

Slowing economic growth:

— Subdued Demand, Diminished Prospects, World Economic Outlook Update, IMF, http://www.imf.org/external/pubs/ft/weo/2016/
update/01/, accessed in January 2016.

— Moderated to 6.9 percent in 2015: China’s Economic Growth in 2015 Is Slowest in 25 Years, published by The Wall Street Journal, http://
WWw.wsj.com/articles/china-economic-growth-slows-to-6-9-on-year-in-2015-1453169398, accessed on January 19, 2016.

Regulatory inefficiency;

— WG], published by World Bank, http:/info.worldbank.org/governance/wgi/index.aspx#home, accessed in December 2015.

Rising labor costs:

— Manufacturing labor costs per hour, EIU, http:/www.eiu.com/default.aspx, accessed on January 22, 2016.

Moving from investment-led growth to consumption-driven growth:

— How China Can Create the $67 Trillion Consumer Economy, Bloomberg, July 23, 2015, http://www.bloomberg.com/news/
articles/2015-07-23/how-china-can-create-the-68-trillion-consumer, accessed in January 2016.

— Sold in China, Transitioning to a consumer-led economy, Demand Institute, July 2015, http://demandinstitute.org/demandwp/wp-content/
uploads/2015/07/Sold-in-China.pdf, accessed in January 2016.

Relaxing one-child policy:
— Chinese Families Can Now Have Two Children, But Can They Afford Them?, Bloomberg, October 30, 2015, http:/www.bloomberg.com/
news/articles/2015-10-29/china-scrapping-one-child-rule-too-little-too-late-for-growth, accessed in January 2016.

|

+ “New normal” economic growth:

— Xi Says China Needs at Least 6.5% Growth in Next Five Years, by Bloomberg November 3, 2015, http://www.bloomberg.com/news/
articles/2015-11-03/xi-says-china-needs-no-less-than-6-5-growth-in-next-five-years, accessed in January 2016.

XXIV: Supplemental analysis: Germany — Competitiveness at a glance
+ Manufacturing highlights —

— Population: Total and urban population, annual, 1950-2050, UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.
aspx?Reportld=97, accessed in October 2015.

— Germany is the third largest producers of cars. 2014 production statistics, OICA, http:/www.oica.net/category/production-statistics/2014-
statistics/, accessed on February 03, 2016.

- Significant exporter of cars: Industry overview, The Automotive industry in Germany, published by Germany Trade & Invest, 2015-16,
http://www.gtai.de/GTAI/Content/EN/Invest/ SharedDocs/Downloads/GTAl/Industry-overviews/industry-overview-automotive-industry-en.
pdf?v=9, accessed in December 2015.

— Third-largest exporter of manufactured products after China and United States: Merchandise trade matrix by product groups, exports
in thousands of dollars, annual, 1995-2014, UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx?Reportld=24739
accessed in August 2015.

— Germany's manufacturing sector accounted for 22.3 percent of its GDP in 2013. Gross domestic product — GDP by type of expenditure,
VA by kind of economic activity, total and shares, annual, 1970-2013, UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.
aspx?Reportld=95, accessed in August 2015.

— Germany's SMEs: More than 60% of the persons employed worked in SMEs, published by Statistisches Bundesamt, Wiesbaden, https:/
www.destatis.de/EN/FactsFigures/NationalEconomyEnvironment/EnterprisesCrafts/SmallMediumSizedEnterprises/Current.html;jsessionid=F
6F655FB11B8AF3BED63AACI453B13B6.cae3, accessed in January 2016.

+ Dominance in manufacturing ‘mechatronics’:
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— Top 5 Manufacturing Economies: What Challenges Are They Facing?, published by Euromonitor International, September 18, 2014,
http://blog.euromonitor.com/2014/09/top-5-manufacturing-economies-what-challenges-are-they-facing.html, accessed in August 2015.

— Machinery & Equipment Industry, Market leadership powered by German engineering, published by Germany Trade & Invest, http:/www.
gtai.de/GTAI/Navigation/EN/Invest/Industries/machinery-equipment.html, accessed in August 2015.

— Xi Says China Needs at Least 6.5% Growth in Next Five Years, Bloomberg, November 3, 2015, http://www.bloomberg.com/news/
articles/2015-11-03/xi-says-china-needs-no-less-than-6-5-growth-in-next-five-years, accessed in January 2016.

Automotive capabilities:

— Industry overview, The Automotive industry in Germany, Germany Trade & Invest, 2015-16, http://www.gtai.de/GTAI/Content/EN/Invest/
SharedDocs/Downloads/GTAl/Industry-overviews/industry-overview-automotive-industry-en.pdf?v=9, accessed in January 2016.

Innovation capability:

— Germany Just Got 78 Percent Of Its Electricity From Renewable Sources, Think Progress, July 29, 2015, http://thinkprogress.org/
climate/2015/07/29/3685555/germany-sets-new-renewable-energy-record/, accessed in August 2015.

Growth of SMEs (Mittlestand) boosted manufacturing:

— More than 60% of the persons employed worked in SMEs, published by Statistisches Bundesamt, Wiesbaden,
https://www.destatis.de/EN/FactsFigures/NationalEconomyEnvironment/EnterprisesCrafts/SmallMediumSizedEnterprises/Current.html;jsessi
onid=F6F655FB11B8AF3BED63AACIA53B13B6.cae3, accessed in January 2016.

— German Mittelstand: Engine of the German economy, published by Federal Ministry of Economics and Technology, 2012.
http://www.bmwi.de/English/Redaktion/Pdf/factbook-german-mittelstand, property=pdf,bereich=bmwi2012,sprache=en,rwb=true.pdf,
accessed in August 2015.

Skilled labor:

— Why Germany Is So Much Better at Training Its Workers, Atlantic, October 16, 2014, http://www.theatlantic.com/business/
archive/2014/10/why-germany-is-so-much-better-at-training-its-workers/381550/, accessed in August 2015.

High quality infrastructure:

— 2015 World Competitiveness Yearbook, IMD, https://www.imd.org/uupload/imd.website/wcc/Overall_ranking 5 years.pdf, accessed in
August 2015.

Lack of venture capital:

— Most of the SMEs are dependent on bank financing: State Aid to Banks and Credit for SMEs — Is there a need for Conditionality?,
European Parliament, http://www.europarl.europa.eu/RegData/etudes/STUD/2015/518754/IPOL_STU(2015)518754 EN.pdf, accessed in
August 2015.

— VCinvestment as a percent of GDP: 2014 European Private Equity Activity, European Private Equity and Venture Capital Association
(EVCA), http://www.investeurope.eu/media/385581/2014-european-private-equity-activity-final-v2.pdf, accessed in May 2015.

High labor costs:

— Manufacturing labor costs per hour, EIU, http://Awww.eiu.com/default.aspx, accessed on January 22, 2016.

Vulnerability of German banks to the euro area crisis:

— State Aid to Banks and Credit for SMEs — Is there a need for Conditionality?, European Parliament, http:/www.europarl.europa.eu/
RegData/etudes/STUD/2015/518754/IPOL_STU(2015)518754 EN.pdf, accessed in August 2015.

Aging workforce:

— Age invaders, The Economist, April 26, 2014, http://www.economist.com/news/briefing/21601248-generation-old-people-about-change-
global-economy-they-will-not-all-do-so, accessed in August 2015.

Stable, but modest economic growth:

— Country forecast- Germany, EIU, http://www.eiu.com/default.aspx, accessed in July 2015.

Energy transformation faces hurdles:

— Germany Just Got 78 Percent Of Its Electricity From Renewable Sources, Think Progress, July 29, 2015, http://thinkprogress.org/
climate/2015/07/29/3685555/germany-sets-new-renewable-energy-record/, accessed in August 2015.

Eurozone political turbulence:

— Country forecast- Germany, EIU, http://www.eiu.com/default.aspx, accessed in July 2015.

XXV:Supplemental analysis: Japan — Competitiveness at a glance
+ Manufacturing highlights —

— Japan'’s primary exports are consumer electronics, automobiles and semiconductors: Japan exports, Trading Economics, http://www.
tradingeconomics.com/japan/exports, accessed in August 2015.

— Manufactured goods account for 87 percent of Japan's total exports: Merchandise trade matrix by product groups, exports in thousands
of dollars, annual, 1995-2014, UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx?Reportld=24739, accessed in
August 2015.

« Favorable policy actions to spur new industrial revolution:

— Japan revitalization strategy, Government of Japan, June 24, 2014, https://www.kantei.go.jp/jp/singi/keizaisaisei/pdf/honbunEN.pdf,
accessed in August 2015.
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— Japan Unleashes a Robot Revolution, Bloomberg, May 28, 2015, http://www.bloomberg.com/news/articles/2015-05-28/japan-unleashes-
a-robot-revolution, accessed in August 2015.

Incentives to advance core manufacturing technologies:

— Incentive programs, Investing in Japan, Japan External Trade Organization, https://www.jetro.go.jp/en/invest/incentive programs/
accessed in August 2015.

High corporate taxes a barrier to investment:

— FY 2015 Tax Reform, published by Ministry of Finance, Japan, January 2015, http://www.mof.go.jp/english/tax_policy/tax_reform/
accessed in August 2015.

— Strong leadership, A balanced-budget, low-tax plan for jobs, growth and security, published by Minister of Finance, Canada, April 21,
2015, http://www.budget.gc.ca/2015/docs/plan/budget2015-eng.pdf, accessed in August 2015.

Regional manufacturing competition intensifies:

— Country forecast- Japan, EIU, http://www.eiu.com/default.aspx, accessed in June 2015.

— Japan Unleashes a Robot Revolution, Bloomberg, May 28, 2015, http://www.bloomberg.com/news/articles/2015-05-28/japan-unleashes-
a-robot-revolution, accessed in August 2015.

Rapidly aging population:
— Japan Unleashes a Robot Revolution, Bloomberg, May 28, 2015, http://www.bloomberg.com/news/articles/2015-05-28/japan-unleashes-
a-robot-revolution, accessed in August 2015.

— Japan's vision to be robotics super-power- India’s role and benefit, Financial Express, March 23, 2015, http://www.financialexpress.com/
article/industry/japans-vision-to-be-robotics-super-power-indias-role-and-benefit/56470/, accessed in August 2015.

Restarting of nuclear energy facilities:

— Japan restarts first nuclear reactor since Fukushima disaster, Guardian, August 11, 2015 http://www.theguardian.com/environment/2015/
aug/11/japan-restarts-first-nuclear-reactor-fukushima-disaster, accessed in August 2015.

Investment in infrastructure:

— Japan to raise reconstruction spending by 6.5 trln yen, Reuters, June 16, 2015, http:/www.reuters.com/article/japan-economy-budget-
idUSBINOQ600C20150616, accessed in August 2015.

XXVI: Supplemental analysis: India — Competitiveness at a glance

Manufacturing highlights —

— India’s manufacturing as percentage of GDP stood at 12.9 percent in in 2013: Gross domestic product — GDP by type of expenditure, VA
by kind of economic activity, total and shares, annual, 1970-2013, UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.
aspx?Reportld=95, accessed in August 2015.

— India contributed 2.1 percent to the global manufacturing output in 2013: Gross domestic product — GDP by type of expenditure, VA
by kind of economic activity, total and shares, annual, 1970-2013, UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.
aspx?Reportld=95, accessed in August 2015.

— India’s manufacturing output grew: GDP by type of expenditure, VA by kind of economic activity, total and shares, annual, 1970-2013,
UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx?Reportld=95, accessed in August 2015.

Skilled, low-cost labor force:

— Manufacturing labor costs per hour, EIU, http://Awww.eiu.com/default.aspx, accessed on January 22, 2016.
Higher economic growth:

— Subdued Demand, Diminished Prospects, World Economic Outlook Update, IMF, http://www.imf.org/external/pubs/ft/weo/2016/
update/01/, accessed in January 2016.

Government support to boost manufacturing:

— Subdued Demand, Diminished Prospects, World Economic Outlook Update, IMF, http://www.imf.org/external/pubs/ft/weo/2016/
update/01/, accessed in January 2016.

Make in India:

— Make in India, http://www.makeinindia.com/policy/new-initiatives/, accessed in November 2015.

India has set an ambitious target:

— Manufacturing sector in India, published by India Brand Equity Foundation (http://www.ibef.org/industry/manufacturing-sector-india.
aspx), accessed in November 2015.

High economic growth provides a vast domestic market for manufacturers:

— Foxconn's second coming could spur a ‘Make in India” wave, Mint, June 24, 2015 http://www.livemint.com/Industry/
HIb2cBjgROGTR6BWAX5AP/Foxconns-second-coming-could-spur-a-Make-in-India-wave.html, accessed in June 2015.

Poor infrastructure and governance issues:

— Logistics and transportation cost: Logistics Market in India 2015 — 2020, Novonous, http://www.novonous.com/logistics-market-
india-2015-2020, accessed in June 2015.

— Delay in land acquisition holding up 270 projects- Nitin Gadkari, Economic Times, May 1, 2015, http://articles.economictimes.indiatimes.
com/2015-05-01/news/61723662_1_land-acquisition-national-highways-projects), accessed in June 2015.

— India has one of the most rigid labor markets: Moving toward greater labor market flexibility: India’s uneven path, World Bank,
http://siteresources.worldbank.org/EXTNWDR2013/Resources/8258024-1352909193861/8936935-1356011448215/8986901-
1380046989056/05a--Spotlight 5.pdf, accessed in June 2015.

High non-performing assets (NPA) stalling credit growth:
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— ICRA sees NPAs of Indian banks soaring to 5.9% this fiscal, VC Circle, June 8, 2015, http:/www.vccircle.com/news/finance/2015/06/08/
icra-sees-npas-indian-banks-soaring-59-fiscal, accessed in June 2015.

— Database on Indian economy, Reserve Bank of India, http:/dbie.rbi.org.in/DBIE/dbie.rbi?site=statistics, accessed in June 2015.
+ Passage of GST bill:

— Why India Inc wants GST so badly —=FAQ, Moneycontrol, February 5, 2013, http://www.moneycontrol.com/news/business/why-india-inc-
wants-gst-so-badly-fag_818078.html, accessed in June 2015.

+ Demographic dividend:

— India to Emerge As Winner from Asia’s Shrinking Labor Force, Bloomberg, November 9, 2015, http://www.bloomberg.com/news/
articles/2015-11-09/india-to-emerge-as-winner-from-asia-s-shrinking-labor-force, accessed in December 2015.

— Modi Races to Avoid Billion-Person Demographic Mess in India, Bloomberg, July 9, 2015, http://www.bloomberg.com/news/
articles/2015-07-08/modi-wants-to-train-400-million-people-to-avert-demographic-mess, accessed in December 2015.

XXVII: Supplemental analysis: South Korea — Competitiveness at a glance
+ Manufacturing Highlights
— More than four-fifths of South Korea's merchandise exports were from manufacturing industry with manufacturing exports forming 86

percent of merchandise exports in 2014: Merchandise trade matrix- product groups, exports in thousands of dollars, annual, 1995-2014,
UNCTAD, http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx?Reportld=24739, accessed in February 2016.

— South Korea is the global market share leader in the manufacturing of LCD (Liquid Crystal Display) TVs and memory chips, and second to
China in the manufacture of smartphones

« China investing to become global leader, Asian Review, October 24, 2015 http:/asia.nikkei.com/Business/Trends/China-investing-to-
become-global-leader, accessed in December 2015.

« S. Korean chip makers to confront the United States, China’s rush with nanoscale memory chips, Pulse, October 29, 2015, http:/
pulsenews.co .kr/view.php?sc=30800019&year=2015&n0=1034465, accessed in December 2015.

- Jaehwan Cho, “China beats South Korea on smartphone market share”, ZDNet, December 10, 2014, http://www.zdnet.com/article/
china-beats-south-korea-on-smartphone-market-share/, accessed in December 2015.

« Philip Iglauer, “Can South Korean smartphones beat back ‘market squeeze’?,” ZDNet, August 6, 2015, http:/www.zdnet.com/article/
can-south-korean-smartphones-beat-back-market-squeeze/, accessed in December 2015.

— The world’s largest shipbuilder — home to the top four of the 10 biggest shipbuilding companies in the world — South Korea ranks fifth,
globally, in automobile production in 2014.

« South Korea's stranglehold on the shipbuilding industry loosens, but only just, The Hankyoreh, http://english.hani.co kr/arti/english
edition/e_business/724425.html, accessed in February 2016.

« Stephen Evans, “Heavy metal: Life at the world's largest shipyard,” BBC.com, May 30, 2015, http://www.bbc.com/news/world-
asia-32811866, accessed in December 2015.

« Vehicle Production Forecast, IHS Automotive, (http://automotive.ihs.com/), accessed in December 2015.

— South Korea delivers R&D intensive, high-tech finished products — such as computers, televisions and mobile phones — to end markets
across the globe. High-technology exports comprised 58 percent of South Korean manufactured exports in 2014, according to United
Nations data: UNCTAD, Manufacturing exports Merchandise — Trade matrix by product groups, exports in thousands of dollars, annual,
1995-2014, http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx?Reportld=24739, accessed in January 2016.

Competitive labor costs and high quality products relative to peers

— EIU, Average hourly compensation costs for all employees in manufacturing. Includes direct pay, bonuses, healthcare and other social
benefits, and labour-related taxes and subsidies, http://www.eiu.com/default.aspx), accessed in June 2015.

ILO, Table 16a. Labour productivity (ILO estimates and projections), http://ilo.org/legacy/english/global-reports/kilm2015/kilm16.xIsx
accessed in February 2016.

— Jerry Hirsch, “South Korean auto brands surpass Japanese in J.D. Power quality study”, Los Angeles Times, June 17, 2015, http:/www.
latimes.com/business/autos/la-fi-hy-jd-power-quality-rankings-20150617-story.html, accessed in December 2015.

— South Korean car makers score strongly in US quality study, Reuters News, June 17, 2015, http://www.reuters.com/article/2015/06/17/us-
autos-usa-quality-idUSKBNOOX28B20150617, accessed in December 2015.

Well-educated workforce

— OECD, Education at a Glance: OECD Indicators, 2014, http://www.oecd.org/edu/Korea-EAG2014-Country-Note.pdf, accessed in February
2016.

— OECD, Research and development (R&D): Researchers Total, Per 1 000 employed, 2000 — 2014, https://data.oecd.org/rd/researchers.
htm#indicator-chart, accessed in February 2016.

Strong innovation: Bloomberg, The Bloomberg Innovation Index, http://www.bloomberg.com/graphics/2015-innovative-countries/, accessed
in February 2016.

Growth in FTAs: Ministry of Foreign Affairs, Republic of Korea, “FTA Status of ROK", http://www.mofat.go.kr/ENG/policy/fta/status/overview/
index.jsp?menu=m_20_80_10, accessed in February 2016.

Favorable policies to spur high-tech, manufacturing growth

— OECD (2014), “Korea"”, OECD Science, Technology and Industry Outlook 2014, OECD Publishing, http:/dx.doi.org/10.1787/sti_outlook-
2014-60-en, accessed in December 2015.

Slowing global economy impacting growth prospects




— Lee Jong-Wha, “How South Korea Can Maintain Its Strong Growth,” Business Insider, January 28, 2015, http://www.businessinsider.com/
how-south-korea-can-maintain-its-strong-growth-2015-1#ixzz3kV2ylDnJ, accessed in December 2015.

— UNCTAD, Manufacturing exports Merchandise — Trade matrix by product groups, exports in thousands of dollars, annual, 1995-2014,
http://unctadstat.unctad.org/wds/TableViewer/tableView.aspx?Reportld=24739, accessed in January 2016.

- Bureaucratic complexities

— EIU, Country Commerce Report, South Korea, 2011, http://www.eiu.com/index.asp?layout=country&geography id=1590000159
accessed in December 2015.

— S.Korea aims to boost annual FDI pledges to $30 bin by 2017, Reuters, May 6, 2015, http://www.reuters.com/article/southkorea-
economy-investment-idUSLANOXX 17820150506, accessed in January 2016.

+ Aging demographics

— Statistics Korea, Population ages 65 and above, http:/kostat.go.kr/portal/english/news/1/23/2/index.board?bmode=read&bSeq=GaSeq=3
49205&pageNo=1&rowNum=10&navCount=10&currPg=&sTarget=title&sTxt=, accessed in December 2015.

— Jiyeun Lee, “Korea Comes Full Circle in One Generation as Aging Crisis Looms”, Bloomberg Business, August 17, 2015, http://www.
bloomberg.com/news/articles/2015-08-16/korea-comes-full-circle-in-one-generation-as-aging-crisis-looms, accessed in December 2015.

— Deloitte, Asia Pacific Economic Outlook, Q3 2015: South Korea, December 18, 2015 http:/dupress.com/articles/asia-pacific-economic-
outlook-january-2016-southkorea/, accessed in January 2016.

+ Weakening exports to drive measures to spur domestic side of economy
— Song Jung-a, “Korean exporters rise on hopes of weak won", Asia-Pacific Equities, Economic Times, August 9, 2012, http://www.ft.com/
intl/cms/s/0/a3c8aebe-e1e3-11e1-b3ff-00144feab49a.html#axzz3zZ6KDREs, accessed in December 2015.
— Deloitte, Asia Pacific Economic Outlook, Q3 2015: South Korea, July 1, 2015, http:/dupress.com/articles/asia-pacific-economic-outlook-
03-2015-south-korea/, accessed in December 2015.

— South Korea cuts key interest rate to record low of 1.75 pc, The Hindu, March 12, 2015, http://www.thehindu.com/business/Economy/
south-korea-cuts-key-interest-rate-to-record-low-of-175-pc/article6985128.ece, accessed in December 2015.

- Investment opportunities from development of green technologies and renewable energy (RE)

— EIU, South Korea Energy, http:/country.eiu.com/articleindustry.aspx?articleid=1613899745&Country=South Korea&topic=Industry&subtop
ic=Enerqy, accessed in December 2015.

— lan Clover, “South Korea announces $1.94bn clean energy plan”, PV Magazine, July 18, 2014, http://www.pv-magazine.com/news/
details/beitrag/south-korea-announces-194bn-clean-energy-plan_100015778/#axzz3zZ8raRuE, accessed in December 2015.

XXVII: Supplemental analysis: Mexico — Competitiveness at a glance

+ Manufacturing Highlights

— Mexico is a major manufacturer of electronics and parts, machinery and appliances, aerospace crafts and parts, and plastics:
Mexico’s Manufacturing Sector Continues to Grow, Forbes, April 8, 2015, http:/www.forbes.com/sites/stratfor/2015/04/08/mexicos-
manufacturing-sector-continues-to-grow/#4ade8be33c9e, accessed in December 2015.

— Mexico’s manufacturing exports formed three-fourths of total merchandise exports over the five-year period 2010-14: Merchandise trade
matrix- product groups, exports in thousands of dollars, annual, 1995-2014, UNCTAD, http:/unctadstat.unctad.org/wds/TableViewer/
tableView.aspx?Reportld=24739, accessed in February 2016.

— Mexico’s manufacturing GDP as percentage of total GDP peaked in 1988 at 22.4 percent. Since then, it is on a decline from 20 percent
during the 1994-2003 period to 17.4 percent in 2004-13 period: Gross domestic product: GDP by type of expenditure, VA by kind of
economic activity, total, and shares, annual, 1970-2013, UNCTAD, unctadstat.unctad.org, accessed in February 2016.

— Mexico has emerged as a global automotive manufacturing powerhouse, as it is the seventh largest vehicle manufacturer and the sixth
largest auto parts manufacturer. The country accounted for 3.7 percent share of the global vehicle production in 2014. The annual
vehicle production volume increased by more than 10 percent between 2013 and 2014, that is, from 2.9 million in 2013 to 3.2 million in
2014: Vehicle Production Forecast, IHS Automotive, http://automotive.ihs.com/, accessed in December 2015.

— 93 out of the top 100 automotive parts manufacturers have operations in Mexico: Mary Caton, “Mexico poised to become a
global automotive leader”, Windsor Star, http://windsorstar.com/business/mexico-poised-to-become-a-global-automotive-leader?
Isa=274c-c379, accessed in December 2015.

Competitive labor costs

— Peter Coy, “Four Reasons Mexico Is Becoming a Global Manufacturing Power”, Bloomberg Business, June 27, 2013, http://www.
bloomberg.com/bw/articles/2013-06-27/four-reasons-mexico-is-becoming-a-global-manufacturing-power, accessed in December 2015.

— TACNA, “Why Manufacture in Mexico?”, http:/tacna.net/why-manufacture-in-mexico/, accessed in December 2015.

Close proximity to US

— Douglas L. Donahue, “Why Manufacturers Are Choosing Mexico Over — and in Addition to — China”, Area Development, August
2012, http://www.areadevelopment.com/BusinessGlobalization/August2012/why-manufacturers-are-nearshoring-to-Mexico-292711.
shtml?Page=1, accessed in December 2015.

— TACNA, "Why Manufacture in Mexico?”, (http:/tacna.net/why-manufacture-in-mexico/), accessed in December 2015.

Lower energy costs

— Peter Coy, “Four Reasons Mexico Is Becoming a Global Manufacturing Power”, Bloomberg Business, June 27, 2013, http://www.
bloomberg.com/bw/articles/2013-06-27/four-reasons-mexico-is-becoming-a-global-manufacturing-power, accessed in December 2015.

— Mamta Badkar, “Evolving Global Economic Forces Are Turning Mexico Into An Increasingly Crucial Manufacturing Hub”, Business Insider
India, April 25, 2014, http://www.businessinsider.in/Evolving-Global-Economic-Forces-Are-Turning-Mexico-Into-An-Increasingly-Crucial-
Manufacturing-Hub/articleshow/34172835.cms, accessed in December 2015.

Presence of FTAs: Peter Coy, “Four Reasons Mexico Is Becoming a Global Manufacturing Power”, Bloomberg Business, June 27, 2013, http://
www.bloomberg.com/bw/articles/2013-06-27/four-reasons-mexico-is-becoming-a-global-manufacturing-power, accessed in December
2015.
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Low-skill workforce: OECD, “Mexico, policy priorities to upgrade the skills and knowledge of mexicans for greater productivity and
innovation”, May 2015. http://www.oecd.org/mexico/mexico-policy-priorities-to-upgrade-skills-and-knowledge-of-mexicans.pdf, accessed in
December 2015.

High productivity gap

— World Bank, GDP per person employed (constant 1990 PPP dollars), http://data.worldbank.org/indicator/SL.GDP.PCAPEM.KD, Accessed in
December 2015.

— David Hendricks, “Closing Mexico's productivity gap”, San Antonio Express News, April 15, 2014, http://www.expressnews.com/business/
business _columnists/david hendricks/article/Closing-Mexico-s-productivity-gap-5404416.php, accessed in December 2015.

Lack of ecosystem and supplier base: Greg Keenan, “Toyota moves Corolla to Mexico, highlighting high costs in Canada”, The Globe
And Mail, April 15, 2015, http://www.theglobeandmail.com/report-on-business/international-business/toyota-moves-corolla-to-mexico-
highlighting-high-costs-in-canada/article23963034/, accessed in December 2015.

Structural reforms

— OECD, "Mexico, policy priorities to upgrade the skills and knowledge of mexicans for greater productivity and innovation”, May 2015,
http://www.oecd.org/mexico/mexico-policy-priorities-to-upgrade-skills-and-knowledge-of-mexicans.pdf), accessed in December 2015.

— Timothy McCarthy, “5 Reasons to Invest in Mexico”, US News & World Report, September 22, 2014, http://money.usnews.com/money/
blogs/the-smarter-mutual-fund-investor/2014/09/22/5-reasons-to-invest-in-mexico), accessed in December 2015.

Sync between industrial clusters

— Timothy McCarthy, “5 Reasons to Invest in Mexico”, US News & World Report, September 22, 2014, http:/money.usnews.com/money/
blogs/the-smarter-mutual-fund-investor/2014/09/22/5-reasons-to-invest-in-mexico), accessed in December 2015.

— Automotive Suppliers Cluster in Central Mexico's Industrial Parks, Area Development, http://www.areadevelopment.com/
InternationallocationReports/Advanced-Industries-2014/Automotive-Suppliers-Central-Mexico-Industrial-Parks-908877.shtml, accessed in
December 2015.

Increased investment from the United States

— Timothy McCarthy, “5 Reasons to Invest in Mexico”, US News & World Report, September 22, 2014, http://money.usnews.com/money/
blogs/the-smarter-mutual-fund-investor/2014/09/22/5-reasons-to-invest-in-mexico), accessed in December 2015.

— Andy Sharman, Jude Webber, Kana Inagaki, “Ford investment highlights Mexico’s booming carmaking sector”, Financial Times, April 16,
2015, http://www.ft.com/intl/cms/s/0/951ce8ca-e434-11e4-9e89-00144feab7de.html#axzz3z60r|9fo, accessed in December 2015.

— Bertha Edington, “New GM Commitment Highlights US Benefits to Mexican Manufacturing”, IVEMSA, http://www.ivemsa.com/new-gm-
commitment-highlights-u-s-benefits-in-mexican-manufacturing/, accessed in December 2015.

XXIX: Supplemental analysis: United Kingdom — Competitiveness at a glance

Manufacturing Highlights

— The largest manufacturing sectors in the United Kingdom are food and drink, chemicals, rubber, plastics, and non-metallic minerals. Food
and drink, accounted for 15 percent share of the total country’s manufacturing value added in 2014: The manufacturers’ organization,
“UK manufacturers provide a strong foundation for growth in the UK", https://www.eef.org.uk/campaigning/campaigns-and-issues/
manufacturing-facts-and-figures, accessed in December 2015.

— UK'’s contribution to global manufacturing output was 3.4 percent in 2005, which declined to 2.6 percent in 2013: UNCTAD, Gross
domestic product: GDP by type of expenditure, VA by kind of economic activity, total, and shares, annual, 1970-2013, unctadstat.unctad.
org, accessed in February 2016.

— UK’s manufacturing exports accounted for 63% of the total merchandise exports over the five-year period 2010-14: UNCTAD,
Manufacturing exports Merchandise — Trade matrix by product groups, exports in thousands of dollars, annual, 1995-2014, http://
unctadstat.unctad.org/wds/TableViewer/tableView.aspx?Reportld=24739, accessed in January 2016.

— Hi-tech manufactured goods accounted for 43 percent of total manufacturing exports in 2014: UNCTAD, Manufacturing exports
Merchandise — Trade matrix by product groups, exports in thousands of dollars, annual, 1995-2014, http://unctadstat.unctad.org/wds/
TableViewer/tableView.aspx?Reportld=24739, accessed in January 2016.

— The United Kingdom produced 1.58 million vehicles in 2014, similar to what it produced in 2008. However, the vehicle production
number increased at a CAGR of 8 percent during 2009 and 2014 period: Vehicle Production Forecast, IHS Automotive, http://automotive.
ihs.com/, accessed in December 2015.

Availability of high-skilled labor:

— Department for Business Innovation & Skills, Manufacturing in the UK: An economic analysis of the sector, Government of UK Website,
December 2010 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/31785/10-1333-manufacturing-in-the-
UK-an-economic-analysis-of-the-sector.pdf, accessed in December 2015.
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accords-commerciaux/agr-acc/fta-ale.aspx?lang=eng, accessed in February 2016.

— Government of Canada, Canadian Industry Statistics (CIS), Canadian Economy (NAICS 11-91): International Trade, https://www.ic.gc.ca/
app/scr/sbms/sbb/cis/internationalTrade.html?code=11-91&lang=eng, accessed in February 2016.

— Government of Canada, Industry Canada, NAICS 336110 — Automobile and Light-Duty Motor Vehicle Manufacturing, https:/www.ic.gc.
ca/app/scr/tdst/tdo/crtr.html?naArea=9999&searchType=BL&hSelectedCodes=|336110&productType=NAICS&reportType=TE&timePeriod=5

|Complete+Years&currency=PC&toFromCountry=CDN&countryList=specificGareaCodes=9&grouped=GROUPED&runReport=true, accessed
in February 2016.

Reliable support for industry

— Government of Canada, FedDev Ontario, “Advanced Manufacturing Fund Guidelines”, http://www.feddevontario.gc.ca/eic/site/723.nsf/
eng/01859.html, accessed in December 2015.

— Government of Canada, Innovation, Science and Economic Development Canada, “Automotive Innovation Fund—Program Details and
Criteria”, https://www.ic.gc.ca/eic/site/auto-auto.nsf/eng/am02258.html, accessed in December 2015.

— Government of Canada, Innovation, Science and Economic Development Canada, “Strategic Aerospace and Defense Initiative (SADI) —
Program Guide”, https://wwwv.ic.gc.ca/eic/site/ito-oti.nsf/eng/h 00022.html, accessed in December 2015.

— Canada'’s National Economic Plan, “National Shipbuilding Procurement Strategy”, http:/actionplan.gc.ca/en/initiative/national-
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Free Trade Agreements: Government of Canada, Global Affairs Canada, Canada’s Free Trade Agreements, http://www.international.gc.ca/
trade-agreements-accords-commerciaux/agr-acc/fta-ale.aspx?lang=eng, accessed in February 2016.
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