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A 100 from a 100 
 

It’s always a labour of love putting together our annual 100 best charts. This 
year is a bit different though. We, Fortnightly Thoughts, are hitting two 
milestones; five years and 100 issues. Our passion for charts is undimmed 
and we’re excited about the swathe we have in here, including heat maps, 
flow charts and our ‘Now and Then’ table showing just how much has 
changed in the last five years: iron ore down 77%, global smartphone 
penetration up to 75% from 19%, 89% more robots sold pa, cost of 
sequencing a genome down 97% and total global market capitalisation up 
21%.  

And that is what this curation is about - change - and the interconnecting 
threads that help explain it. We go from the end of the beginning of the EM 
era, the rise of EM competition, reversing globalisation, muted global capex 
growth, the broad impacts of technology on competition, flows of people 
around the world, the economics of having children, how young people are 
changing consumption habits and abundance across more and more things. 
All of these are connected, and often in multiple ways.  

Along with the 100 charts, we also include some thoughtful insights from our 
interviewees from this past year. On the following page is the fifth edition of 
our annual crossword. The answers are buried in the charts that follow and 
will be provided in the first issue next year. Finally, you can also find a list of 
our previous issues. Just let us know if you would like them sent to you. Until 
then, we hope this chartbook inspires and entertains you.  
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ACROSS 

1 - This country has more Wi-Fi hotspots per capita than Japan, Germany or the US (6) 

3 – _____ accounts for c.3% of total global trade, the same as 5 years ago (6) 

7 – The top three countries in terms of fuel subsidies as a % of GDP are all from this 
region (4) 

9 – The fifth biggest capex spender in Europe in 2014 (3) 

10 – At over a 140 patents per million people, this country scores much higher than 
most peers in its region (4) 

12 – Emigrants from this country account for more than 10% of its current domestic 
population, the highest globally (6) 

13 – People in the UK consume 9% fewer ____ now than they did in 2002 (8) 

15 – The largest company in the world at the end of 2010 by market cap (10) 

18 – Workers in this Chinese province still earn a very low productivity adjusted wage 
versus Beijing or Guangdong (5) 

21 – This US state is more expensive than Indiana and less expensive than Arizona, in 
terms of wage costs per dollar of output (7) 

22 – Money that emigrants from this country send back home accounts for over 6% of 
its GDP (7) 

23 – European firm with the most number of patent applications in 2014 (8) 

26 – Only one _____ team made it to the final 25 in the US DARPA robotic challenge 
held this year (7) 

27 – Our ____ heatmap is our most requested chart of the year (5) 

28 – The fertility rate in this European nation is expected to remain well below 
replacement levels despite small improvements forecasted for the coming decade (7) 

 DOWN 

1 – European and US companies outspend 
their Chinese counterparts on R&D very 
significantly in this sector (6) 

2 – Bots edit more than 40% of the articles in 
this language on Wikipedia (6) 

4 – c.20% of the ______ population is 
tertiary-level educated (advanced degrees) 

5 – The average commuter in this city 
spends more than 150 hours a year stuck in 
traffic (5) 

6 – The share of out-of-pocket healthcare 
expenditure for consumers in this country is 
unusually low for a developing economy in 
its region (8) 

8 – This US index is negatively correlated 
with cost of sequencing a genome (7) 

11 – This country records an extremely high 
GINI co-efficient - a measure of income 
inequality (11) 

14 – China’s consumption of this commodity 
grew by c.6% CAGR over the last 12 years, 
versus -1% for the rest of the world (3) 

15 – Japanese company with a sharp drop in 
patent applications filed in the last two years 
(9) 

16 – This agricultural commodity is 40% 
cheaper than it was five years ago (6) 

17 – At over 17% CAGR, China’s 
consumption growth for this material 
significantly outpaced the rest of the world in 
the last decade (9) 

19 – The biggest listed capex spender in 
Korea in 2014 (7) 

20 – Remittances account for c.2% of this 
country’s GDP (7) 

24 – Compared to its European peers, this 
index is comprised of relatively young 
companies (4) 

25 – The ___ services sector is expected to 
see a 50% decline in capex over the next 
three years (3) 

 

Remember, as always, the clues lurk in the charts that follow 
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Prof. Michael Porter, HBS: “What we’re witnessing 
is a very broad-based transformation of what we mean 
by a product; how it’s composed and clearly what it 
can do.” 

 

 

 

Prof. Aswath Damadoran, NYU: “We can no longer 
assume that competitive advantage will last a century 
as it used to. Instead, tech companies will climb faster 
but fall faster too.” 

 

 

Peter Diamandis, X PRIZE: ”There is nothing truly 
scarce anymore – be it time, money, expertise, 
energy, food or health, everything is becoming 
relatively more abundant than it used to.” 

 

 

Matt Ridley, Author of ‘The Rational Optimist’: 
”Now, the notion that we are running out of fossil fuels 
any time soon is clearly defunct.” 

 

Jesse Berst, Smart Cities Council: ”Power grids in 
the US are up to 30 years past their design lives in 
some cases, while water systems can be over 100 
years old.”  

 Prof. Philip Lane, Trinity College Dublin: ”What we 
saw for the last ten years was not normal. It was very 
much a transitory phase where China emerged as this 
big surplus country.” 

Gordon Orr, McKinsey Asia: “Not only are western 
MNCs facing stiffer competition in China, but Chinese 
companies are also penetrating other EM markets”  

 

 

 

Andrew Ng, Baidu: ”Silicon Valley is still ahead of 
China in many areas, but there are definitely many 
bright spots where Beijing is driving innovation.” 

 

 

Prof. Pol Antras, Harvard: ”There is already 
evidence that some types of manufacturing have 
moved away from China to other South East Asian 
countries.” 

  Prof. Sir Partha Dasgupta, Cambridge: ”Fertility has 
come down not because of population policy but 
because people have responded to their own 
changing requirements; children are seen less as 
means and more as ends.” 

 

 Manoj Saxena, The Entrepreneur’s Fund: 
”Cognitive systems are going to transform every 
business process that we know and create myriad 
opportunities.” 

 

  Rodney Brooks, Rethink Robotics: ”Overall, the 
progress being made in artificial intelligence is likely to 
help people do their jobs better rather than replacing 
them completely.” 

Prof. Raj Rajkumar, Carnegie Mellon: ”When 
vehicles become completely autonomous, people will 
hardly notice as they would have given up control for 
most of the driving functions before that final step.” 

 

 

Benedict Evans, Andreesen Horowitz: ”Many of 
these start-ups that start off trying to solve a relatively 
small problem end up fundamentally transforming the 
way industries operate.” 

 Sam Zaid, Getaround: 250 million cars are being 
used for only an hour a day on average, resulting in 
6 bn hours of idle car time each day.  

 

 

Ross Bailey, AppearHere: ”Last year we launched 86 
stores in the West End. If you added up all 
conventional rental agents, they only launched 85 
stores in the West End altogether.” 

 

Willy Schlacks, EquipmentShare: ”Across the 
industry, average utilization rates can lie anywhere 
between 15% and 30%. In contrast, the utilization 
rates are above 70% for contractors on our platform.” 

 

 

Nick Hungerford, Nutmeg: ”We should, and we will, 
live in a world where every individual is accompanied 
by an avatar, that assists them in making more 
informed financial choices.” 

 

Greg Schvey, TradeBlock: ”Blockchain technology 
has the potential to fundamentally change the 
infrastructure of nearly any transactional industry.” 

 

 

Nick Taranto, Plated: ”In the US up to 40% of 
perishable food is wasted every year. That equates to 
hundreds of billions of dollars in lost revenue across 
the supply chain.” 

 

Stuart Frankel, Narrative Science: ”Given how 
costly it can be to analyze data, enterprises are 
experiencing inefficiencies that didn’t exist before 
these swathes of data were made available.” 

 Austin Ogilvie, Yhat: ”The next wave in analytics now 
revolves around predictive and prescriptive 
technologies that use the data already stored and 
processed by companies.” 

 

Justin Wisz, Vestorly: ”Content licensing businesses 
should be very worried about what we’re doing. Our 
platform basically obviates the need for people to buy 
expensive content licenses.” 

Note: Interviewee positions correct when interviewed 

 David Messenger, Mast Mobile: ”There is a 
fundamental change underway in the workspace, from 
fixed locations to flexible spaces and teams. Legacy 
communication systems are hindering that 
transformation and are limiting productivity.” 

They said it… 
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The world today versus the world 100 Fortnightly Thoughts ago 

Notes: VC Investments to 2015Q3, phone &network equipment index 1987=100, UK minimum wage for ages 21+, Japan female participation for ages 25-54, annual 
avg given for Beijing air pollution (levels reached 300+ on red alert day earlier this month) and Chinese military expenditure as % of US for 2010 & 2014.  

Sources: Goldman Sachs Global Investment Research, Bloomberg, USGS, PricewaterhouseCoopers, LLP/National Venture Capital Association, MoneyTree, 
Thomson Reuters, Cisco, Company data, news sources, Federal Reserve,ONS, IFR, OECD, US DOE, National Human Genome Research Institute, IEA, 
Wikipedia, IMF, Factset, WTO, World Bank, Knight Frank, US State Department, SIPRI. 

2010 2015 or latest Change

The cost of commodities

Brent oil (US$ per bbl) 95 38 ‐60%

Iron Ore (US$ per tonne) 167 39 ‐77%

Gold (US$/t oz.) 1,421 1,063 ‐25%

UN Food Price Index 225 157 ‐30%

Cocoa (US$/mT) 3,035 3,369 11%

Lithium prices (US$/metric ton) 5,180 6,600 27%

The cost of capital

10‐year US Treasury yield 3.29% 2.22% ‐107 bps

10‐year German bund rate 2.96% 0.61% ‐235 bps

30‐year US Treasury yield 4.33% 2.95% ‐138 bps

VC investments, US (US$ bn) 24 47 100%

BBB Corporate bond yield 6.6% 5.1% ‐144 bps

The cost of technology

Global smartphone penetration 18.6% 74.6% 56 p.p.

Top 1% of mobile data users as a % of total use 52% 18% ‐34 p.p.

Monthly active Facebook users (in bn) 0.6 1.6 161%

Hours of video uploaded to YouTube/min 24 400 16.67x

Cellular phone and network equipment price index 1.9 0.8 ‐58%

The cost of labour

Minimum wage in the UK (£/hr) 5.9 6.7 13%

Average wages in China, (000s of CNY) 37.1 57.3 54%

Industrial robots sold (000s) 121 229 89%

Japan female labour participation rate 60% 65% 5 p.p.

An era of abundance

LED lamp price (US$/klm) 50 11 ‐78%

Solar PV c‐Si electricity cost (US$/MWh) 211 133 ‐37%

Li‐ion battery prices (US$/g) 1.0 0.4 ‐60%

Cost of sequencing a genome (US$) 46,774 1,363 ‐97%

Oil supply (million barrels per day) 87 97 11%

Article count on Wikipedia (millions) 17 37 116%

Seeking growth

EMs one year forward GDP growth projection 6.5% 4.5% ‐2 p.p.

Number of dresses sold per minute on Ebay 6 90 15x

Alibaba's Singles Day revenues (US$ bn) 0.14 14.3 102.14x

Airbnb guests (000s, over the summer) 47 17,000 361.7x

Corporate colour

World Market Capitalisation (US$ tn) 52.0 62.8 21%

Energy as a % of MSCI world index 11% 6% ‐5 p.p.

Capex (GS global coverage, US$ tn) 1.79 2.17 21%

Global M&A deals announced above US$10bn 21 83 295%

Biggest company by market cap Petrochina Apple

Some things don't change…

Africa as a % of global trade 3.2% 3.1% 0 p.p.

Life expectancy 70.27 70.91 1%

Speed of a 747 Jumbo jet (km/h) 988 988 0%

Sq. mt of luxury property that $1mn can buy in London 23 21 ‐9%

Japan GDP per capita (000s of yen) 3,767 3,835 2%

…while others do

Top of the English Premier League  Manchester United Leicester City

Bitcoin (in US$) 0.3 453.6 1511.97x

Temperature in Tokyo in December (Celsius) 4.4 12 173%

Top Grossing Movie Toy Story III Not out yet

Beijing Air pollution (PM2.5 concentration in  µg/m³)  104.0 70.4 ‐32%

Superbowl Champions Packers Patriots

Fuel efficiency of a Ford F150 (MPG) 17 22 29%

China's military expenditure as a % of the US 18% 35% 18 p.p.

What’s changed 
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Change is constant 

   

The world continues to shift… 
Share of top 50 companies by sales in each sector, EM vs. DM 

 …as we approach the end of the beginning of the EM era 
TSR of our Portfolio Strategy baskets, DM stocks with EM exposure 

 

Source: Datastream, Goldman Sachs Global Investment Research.  Source:  Goldman Sachs Global Investment Research. 
   

Western firms need to seek new ways to grow… 
Consumer staples multi-nationals’ aggregate market share in EMs, %, 
two-month basis 

 …as locals in the East begin to take more share 
Shipments and global market share of Chinese smartphones  

 

Source: Nielsen, Goldman Sachs Global Investment Research.  Source:  IDC, Company data, Gao Hua Securities Research. 
   
   

China remains a dominant manufacturer… 
Import share of pumps into the US 

 …despite wages rising  
Wage per person per dollar of output, USD, 2013 

 

Source: US International Trade Commission, Goldman Sachs Global Investment 
Research. 

 Note: Assumes 8 hr * 5 day work week; for China, productivity is calculated for 
mining, manufacturing and utilities per number of people employed.  

  Source:  BEA, BLS, China National Statistics, Datastream, Goldman Sachs Global 
Investment Research. 
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Other EMs may find it hard to compete with China 
Costs of doing business, relative to China (0.0x), 2015 

 It’s not straightforward to emerge  
GDP per capita (in constant 2005 US$) by cohort, 1960-2014 

 

  

Source:  World Bank Doing Business Database.  Source:  World Bank. 
   

China is spending on innovation… 
Average R&D as a % of sales for companies on the Shanghai 
Composite Index, S&P 500 and Stoxx 60, by sector, 2015 

 …and benefits from cheaper talent 
Median software engineer salary (US$), 2013 

 

  

Note: Only for companies with positive R&D data available.   
Source: Bloomberg.  Source: China Ministry of Education, Bloomberg. 
   

The rise of local tech giants 
Top 15 websites based on browsing, December 2015 

 
Source:  Alexa, UN, World Bank. 
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Bangladesh India Colombia Mexico Indonesia Pakistan Philippines Vietnam Malaysia

Acquiring a permit for 
construction

Accessing 
electricity

Registering a 
property

Exporting a 
container

Enforcing a 
contract

<$1k $1k to $2.5k  $2.5k to $5k $5k to $7.5k $7.5k to $10k >$10k
#

India 228 232 234 243 256 244 239 252 255 266 273 272 264 267 264 281 279 293 302 280 292 302 306 321 326 336 344 350 376 390 403 399 413 425 444 469 496 507 529 566 578 596 609 647 687 740 797 863 885 948 1032 1086 1127 1190 1263 India

Vietnam 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 263 268 269 272 279 292 301 313 335 355 380 410 441 470 489 505 532 558 586 619 658 699 740 784 820 855 900 947 986 1029 1078 Vietnam

Philippines 696 711 721 747 748 763 773 790 806 819 826 846 867 917 924 948 1003 1030 1054 1084 1109 1116 1125 1115 1006 907 913 927 964 998 1002 973 953 951 970 993 1028 1057 1029 1038 1061 1069 1085 1116 1168 1201 1242 1301 1333 1326 1403 1430 1501 1581 1649 Philippines

Indonesia 286 296 295 281 284 279 280 276 301 315 333 347 365 391 413 428 442 469 500 523 556 588 581 616 646 655 680 702 733 785 840 899 948 1000 1058 1129 1197 1235 1057 1050 1086 1110 1143 1180 1222 1273 1324 1389 1452 1498 1570 1646 1723 1798 1866 Indonesia

Thailand 0 0 0 0 0 437 471 496 521 539 584 595 603 646 657 672 717 769 830 856 882 915 946 981 1018 1047 1084 1166 1297 1433 1572 1688 1809 1945 2105 2280 2391 2333 2064 2130 2206 2228 2319 2458 2590 2690 2813 2946 3015 2940 3164 3158 3353 3438 3451 Thailand

S.Africa 3544 3566 3682 3854 4062 4325 4420 4638 4728 4846 4991 5086 5053 5166 5361 5333 5336 5220 5265 5346 5569 5726 5563 5322 5450 5246 5114 5093 5182 5189 5068 4914 4710 4668 4716 4758 4853 4867 4778 4776 4854 4884 4994 5077 5240 5444 5671 5894 5997 5821 5911 6010 6051 6090 6086 S.Africa

China 121 89 83 90 104 118 127 117 109 124 145 150 152 161 161 172 167 177 195 207 221 229 246 269 306 342 367 404 442 454 465 501 566 637 712 782 851 920 983 1048 1128 1212 1314 1437 1572 1740 1950 2215 2416 2626 2891 3150 3378 3619 3866 China

Mexico 3299 3355 3401 3562 3862 4007 4120 4228 4485 4496 4641 4668 4897 5122 5258 5399 5480 5512 5849 6257 6675 7103 6914 6495 6600 6640 6265 6257 6209 6340 6526 6661 6759 6888 7068 6532 6787 7130 7338 7413 7689 7536 7448 7461 7687 7824 8114 8265 8276 7788 8085 8308 8534 8548 8626 Mexico

Malaysia 986 1028 1058 1100 1123 1173 1230 1243 1308 1338 1383 1427 1523 1661 1756 1729 1885 1985 2069 2210 2318 2419 2498 2586 2713 2609 2565 2625 2802 2969 3147 3356 3560 3813 4060 4348 4663 4879 4409 4569 4862 4784 4941 5127 5372 5554 5756 6008 6186 5985 6319 6535 6790 6998 7304 Malaysia

Turkey 2346 2316 2387 2543 2621 2633 2862 2930 3058 3111 3137 3234 3392 3419 3524 3689 3982 4026 3995 3882 3701 3792 3836 3935 4106 4190 4393 4718 4739 4668 5013 4965 5130 5435 5101 5417 5727 6066 6111 5817 6119 5687 5952 6179 6665 7130 7523 7776 7730 7267 7834 8413 8483 8729 8872 Turkey

Brazil 1706 1826 1864 1825 1834 1837 1861 1902 2065 2210 2345 2547 2786 3101 3303 3394 3639 3718 3749 3909 4167 3892 3825 3612 3719 3930 4159 4225 4142 4202 4002 3995 3914 4033 4184 4302 4330 4408 4358 4314 4439 4433 4508 4504 4700 4793 4932 5176 5386 5325 5678 5849 5901 6011 5970 Brazil

Russia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5884 5685 5386 4601 4207 3683 3530 3407 3461 3283 3504 3870 4085 4298 4633 4985 5323 5776 6280 6613 6094 6365 6631 6846 6923 6844 Russia

Argentina 3732 3872 3778 3522 3820 4162 4075 4146 4284 4631 4699 4885 4881 4933 5119 5034 4855 5114 4811 5225 5361 4980 4661 4768 4800 4370 4644 4709 4522 4124 3969 4411 4872 5093 5321 5105 5322 5685 5835 5575 5473 5180 4572 4931 5329 5768 6198 6633 6778 6722 7294 7837 7830 7987 7956 Argentina

S.Korea 1107 1127 1123 1196 1253 1285 1412 1464 1598 1782 1968 2131 2227 2512 2701 2851 3183 3504 3807 4064 3926 4151 4426 4893 5309 5650 6279 6980 7718 8158 8829 9591 10039 10567 11379 12271 13028 13651 12778 14049 15162 15732 16807 17214 17990 18658 19528 20500 20928 20977 22236 22884 23303 23875 24566 S.Korea

Nigeria 559 549 560 595 611 627 588 485 468 568 694 775 782 805 872 804 852 876 801 830 841 711 685 634 606 640 569 494 518 537 590 572 560 557 549 533 546 548 549 538 552 562 569 612 798 804 848 882 912 949 996 1016 1030 1056 1092 Nigeria

Iran 0 0 0 0 0 1396 1501 1617 1771 1946 2081 2289 2592 2661 2829 2905 3316 3171 2838 2545 2127 1940 2104 2275 2150 2109 1841 1747 1579 1625 1801 1989 2044 1989 1959 1984 2091 2124 2142 2145 2219 2268 2407 2548 2647 2737 2865 3012 3022 3053 3216 3300 3043 2945 2949 Iran
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42.8%

28.8%

$0

$10,000

$20,000

$30,000

$40,000

$50,000

$60,000

$70,000

$80,000

USA Germany Japan China

US UK Germany Spain Japan S.Korea Indonesia India Brazil Russia China

1 Google Google.co.uk Google.de Google.es Yahoo.co.jp Naver.com Google.com Google.co.in Google.com.br Yandex.ru Baidu

2 Facebook Google.com Amazon.de Facebook Google.co.jp Google.co.kr Google.co.id Google.com Facebook Vk.com Qq

3 Amazon Facebook Facebook Google.com Amazon.co.jp Google.com Facebook Facebook Google.com Google.ru Taobao

4 Youtube Youtube Youtube Youtube Youtube Amazon.com Youtube Youtube Youtube Youtube Sina

5 Yahoo Amazon.co.uk Ebay.de Amazon.es Google.com Daum.net Yahoo Amazon Uol Mail.ru Weibo

6 Ebay Ebay.co.uk Google.com Live.com Fc2.com Youtube Detik Yahoo Globo Youtube Hao123

7 Wikipedia Bbc.co.uk Wikipedia Yahoo.com Rakuten Facebook Liputan6 Flipkart Yahoo Google.com Tmall

8 Twitter Yahoo.com Web.de Twitter Nicovideo Tistory.com Kaskus Wikipedia Live Ok.ru Sohu

US 9 Reddit Live Ebay‐kleinanzei Wikipedia Twitter Ppomppu.co.kr Lazada Indiatimes Mercadolivre Facebook 360.cn

Non‐domestic 10 Go.com Wikipedia T‐Online.de Marca.com Facebook Gmarket.co.kr Kompas Linkedin Wikipedia Aliexpress Tianya.cn

Domestic 11 Live Twitter Gmx.net Elmundo.es Livedoor 11st.co.kr Wordpress Twitter Twitter Avito.ru Xinhuanet

12 Craiglist Theladbible Bing Milanuncios Wikipedia Clien.net Bukalapak.com Blogspot MSN Rambler.ru Gmw

13 Pinterest Bing Bild.de Elpais.com Dmm.co.jp Donga.com Tokopedia.com Snapdeal Abril.com.br Sberbank.ru Soso

14 Netflix Linkedin Yahoo Linkedin Ameblo Blog.me Ask.com Stackoverflow Instagram Livejournal Cntv

15 Bing Dailymail Spiegel.de Aliexpress Naver Auction.co.kr Twitter Amazon.com Americans.com Twitter Jd

% global population  4% 1% 1% 1% 2% 1% 3% 18% 3% 2% 19%

% internet penetration 87% 90% 87% 74% 86% 92% 17% 19% 53% 59% 46%

% global online pop'n  10% 2% 2% 1% 4% 2% 1% 8% 4% 3% 22%
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China changing 

   

Foreign firms are vying for Chinese talent… 
Job tenure of employees working for Chinese firms that have formed a 
joint venture with a company from another country 

 …along with the government 
China civil servant applications versus opening positions 

 

Source: Zimmermann, A, Liu, X and., and Buck, T.W.,2009. Employee tenure and 
the nationality of joint ventures in China. International Journal of Human 
Resource Management, 20 (11), pp. 2271-2291; (316  companies considered). 

 Source:  State Administration of Civil Service. 

 

  

China is on track in terms of innovation… 
Patent applications per capita versus GDP per capita, 1980 to 2014 

 …with a few giants standing out 
Top patent applications under patent cooperation treaty (international) 

 

  Note: (2013 instead of 2012 for Tencent; Chinese firms in blue). 
Source:  WIPO, World Bank.  Source:  WIPO. 
   

However, it faces a shrinking labour pool… 
Change in composition of the Chinese labour pool, by age cohorts, 
2006-2013 

 …and still needs to up-skill  
Percentage of population that is tertiary educated, 2015 

 

Source:  ILO.  Source: WEF. 
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The differences between the EMs matter 
Scorecard 1/2 (EMs versus select DMs), latest available data 

Notes: Data is latest available. Fixed capital stock calculated assuming 30-year life for fixed assets incorporating annual gross fixed capital formation data from the World 
Bank; Infrastructure data for 2013 or latest; Infrastructure quality scores from the WEF based on roads, railroad, ports, air travel, power and telephony; 7 is the 
maximum score. Population estimates from the UN. GINI co-efficient is the statistical dispersion of incomes of individuals in a country and a measure of income 
inequality. Resources, food, low and high manufacturing exports as a % of merchandising exports (i.e. ex-services). Cost of accessing power for businesses 
only. Patents refer to resident patent applications (by origin). China external debt stock as a % of GDP is a GS estimate, others from World Bank. Market cap as 
of the end of 2014 as a percent of 2014 GDP. Gross savings rate is national income less consumption and net transfers. Debt data for 2014. 

Source: IMF, World Economic Forum, World Bank, OECD, UN, Times Higher Education, Wikipedia, Datastream, Bloomberg, Pew Research, CIA Factbook., Akamai 
State of the Internet Report, WIPO, EIA, UNComtrade, BP Energy Outlook. 

 

 

US UK Japan Germany Korea France China Brazil India Russia Mexico Indonesia Turkey

GDP (USD bn) 2014 17,419        2,945       4,616         3,860         1,417       2,847          10,380    2,353       2,050       1,857       1,283       889                 806         

GDP per capita (USD) 54,597        45,653    36,332       47,590       28,101    44,538        7,589       11,604    1,627       12,926    10,715    3,534              10,482   

Population (mn) 325             64            127            83               50            65                1,402       204          1,282       142          125          256                 77           

Land Area ('000s sq km.) 9,147          242          365            349             97            548              9,388       8,358       2,973       16,377    1,944       1,812              770         

Population density (per sq km) 35               267          349            232             518          121              145          24            426          9              64            140                 99           

Real GDP growth (2010‐14), IMF 2.1% 1.8% 1.5% 2.1% 3.7% 1.0% 8.6% 3.2% 7.2% 2.8% 3.3% 5.8% 5.4%

Real GDP growth (2015‐19E), IMF 2.6% 2.3% 0.7% 1.4% 3.3% 1.6% 6.3% 0.6% 7.5% ‐0.1% 3.0% 5.4% 3.3%

Median age (in years) 37 40 45 44 38 40 35 29 25 38 26 27 28

% pop'n living in urban areas 81% 82% 93% 75% 82% 79% 54% 85% 32% 74% 79% 53% 73%

Fixed stock per capita (USD) 120,066     86,706    132,998     111,093     75,812    106,766      16,545    18,603    3,506       21,293    7,263              18,994   

Airports per mn people 42               7              1                 7                 2              7                  0              20            0              9              14            3                     1             

Road ways per 100 sq km 67               162          320            181             105          160              43            19            143          8              19            26                   49           

Power (MWh) generated per capita 13.2            5.2           8.4             7.4              10.4         8.6               4.0           2.9           0.9           7.5           2.3           0.9                  3.3          

Avg broadband speed (Mbps) 11.9            11.6         15.2           10.2            23.6         7.5               3.7           3.4           2.3           9.4           4.9           2.2                  6.3          

Infrastructure quality score (1‐7) 5.76            5.35         6.16           6.03            5.49         6.05             4.36         3.11         3.75         4.13         4.22         4.17                5.10        

Days taken to enforce a contract 420             437          360            394             230          395              453          731          1,420       267          389          471                 420         

# heads of gov't since 1985 5 5 19 3 27 4 5 6 10 4 6 6 12

FDI as % of GDP 1.8% 1.5% 0.2% 1.6% 1.0% 0.2% 3.7% 3.4% 1.5% 3.3% 3.5% 2.6% 1.5%

Co2 Emissions per capita (in kg) 2.2              11.6         5.9             5.0              9.3           7.1               0.3           4.5           0.4           3.9           9.1           0.8                  1.6          

# of univer‐sities in global top 500 146 37 18 39 12 22 32 6 1 2 1 0 1

Emigrants as a % of pop'n stock 1% 8% 1% 5% 5% 3% 1% 1% 1% 8% 11% 1% 4%

Patents (per mn pop'n) 910             305          2,134         917             3,186       372              519          25            9              203          10            3                     64           

Gross savings rate 16% 15% 18% 25% 34% 20% 50% 18% 30% 29% 21% 33% 14%

Current account % of GDP (2.3%) (6.2%) 2.3% 8.1% 7.3% (0.2%) 2.8% (4.3%) (1.3%) 5.3% (1.8%) (2.5%) (5.9%)

Market Cap % of GDP 146% 137% 90% 49% 91% 69% 52% 34% 84% 17% 36% 46% 32%

Govt. budget balance (% GDP) (5.3%) (5.7%) (7.7%) 0.6% 0.3% (4.2%) (1.1%) (6.2%) (7.2%) (1.2%) (4.6%) (2.2%) (1.5%)

Gross govt debt % of GDP 105% 90% 246% 73% 36% 95% 41% 65% 65% 18% 50% 25% 33%

External debt stock % of GDP 100% 293% 61% 138% 30% 185% 19% 30% 23% 30% 33% 34% 49%

% pop'n earning  > $10/day 95% 96% 99% 98% 22% 49% 3% 81% 38% 6% 52%

Gini co‐efficient  40.8 36.0 37.9 28.3 31.1 30.1 42.1 54.7 33.9 40.1 47.2 38.1 40.0

Cars per 100 house‐holds 89.0 75.4 75.6 77.3 64.3 83.9 7.1 43.3 5.8 56.4 47.0 9.3 36.2

Fridges per 100 house‐holds 100 100 99 100 100 100 88 98 24 99 83 44 99

Internet users per 100 people 87.4 91.6 90.6 86.2 84.3 83.8 49.3 57.6 18.0 70.5 44.4 17.1 51.0

Trade as a % of GDP 30% 62% 35% 85% 103% 59% 44% 26% 53% 51% 64% 49% 58%

Net resource exports % of GDP (1.3%) (2.6%) (7.6%) (4.3%) (13.3%) (2.8%) (6.1%) 3.5% (5.8%) 16.8% 1.2% 4.4% (6.0%)

Manufacturing exports as % GDP 7% 13% 13% 33% 37% 16% 22% 4% 10% 5% 23% 7% 14%

Services exports as a % of exports 30% 41% 16% 16% 14% 31% 9% 14% 32% 12% 5% 11% 23%

Resources exports % of total 33% 43% 20% 23% 21% 28% 15% 70% 57% 86% 29% 62% 39%

Food exports as a % of total 14% 14% 12% 16% 13% 18% 8% 6% 12% 6% 5% 11% 8%

Low value mfg exports % of total 6% 7% 4% 8% 5% 12% 26% 5% 16% 2% 7% 14% 25%

High value mfg exports % of total 47% 36% 64% 52% 61% 42% 51% 19% 15% 6% 59% 13% 28%

Top export partner Canada Switz. US France China Germany HK China US Nether. US Japan Germany

Share of top export partner 19% 13% 19% 9% 26% 16% 17% 19% 12% 13% 79% 15% 9%

Share of top 3 export partners 41% 33% 45% 24% 43% 31% 41% 37% 27% 25% 84% 36% 23%
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The differences between the EMs matter 
Scorecard 2/2 (EMs versus select DMs), latest available data 

Notes: Data is latest available. Fixed capital stock calculated assuming 30-year life for fixed assets incorporating annual gross fixed capital formation data from the World 
Bank; Infrastructure data for 2013 or latest; Infrastructure quality scores from the WEF based on roads, railroad, ports, air travel, power and telephony; 7 is the 
maximum score. Population estimates from the UN. GINI co-efficient is the statistical dispersion of incomes of individuals in a country and a measure of income 
inequality. Resources, food, low and high manufacturing exports as a % of merchandising exports (i.e. ex-services). Cost of accessing power for businesses 
only. Patents refer to resident patent applications (by origin). China external debt stock as a % of GDP is a GS estimate, others from World Bank. Market cap as 
of the end of 2014 as a percent of 2014 GDP. Gross savings rate is national income less consumption and net transfers. Debt data for 2014. 

Source: IMF, World Economic Forum, World Bank, OECD, UN, Times Higher Education, Wikipedia, Datastream, Bloomberg, Pew Research, CIA Factbook., Akamai 
State of the Internet Report, WIPO, EIA, UNComtrade, BP Energy Outlook. 

 

Nigeria Argentina Iran S. Africa Malaysia Egypt Thailand Philippines Pakistan Vietnam Bangladesh

574             540                  404           350               327                286           374              285                 250                 186               185                      GDP (USD bn) 2014

3,298          12,873            5,183        6,483           10,804          3,304        5,445           2,865              1,343             2,053            1,172                  GDP per capita (USD)

184             42                    79             53                 31                  85             67                 102                 188                 93                 160                      Population (mn)

911             2,737              1,629        1,213           329                995           511              298                 771                 310               130                      Land Area ('000s sq km.)

196             15                    48             45                 92                  84             132              336                 240                 293               1,218                  Population density (per sq km)

6.2% 4.4% 1.2% 2.4% 5.8% 2.7% 3.9% 6.2% 3.5% 5.9% 6.2% Real GDP growth (2010‐14), IMF

4.5% 0.0% 3.5% 2.0% 4.8% 4.5% 3.2% 6.4% 4.7% 6.2% 6.9% Real GDP growth (2015‐19E), IMF

18 30 27 25 26 24 35 22 22 29 24 Median age (in years)

47% 92% 73% 64% 74% 43% 49% 44% 38% 33% 34% % pop'n living in urban areas

1,927          21,766            4,578        12,975         20,696          4,414        13,468         4,122              1,558             1,933                  Fixed stock per capita (USD)

0                  26                    4                12                 4                    1               1                   2                      1                     0                   0                          Airports per mn people

21                8                      12             61                 44                  14             35                 71                   33                   62                 15                        Road ways per 100 sq km

3.3                   3.4            4.7                4.8                 1.8            2.5               0.8                  0.5                  1.6                Power (MWh) generated per capita

4.6                   3.4                4.3                 7.4               2.8                  3.2                Average broad‐band speed (Mbps)

2.67            3.00                 3.93          4.49              5.63               2.94          4.07             3.66                3.32               3.33              2.82                    Infrastructure quality score (1‐7)

510             590                  505           600               425                1,010        440              842                 993                 400               1,442                  Days taken to enforce a contract

9 7 5 6 3 12 16 6 11 6 8 # heads of gov't since 1985

1.1% 1.8% 0.6% 2.2% 3.7% 1.5% 3.7% 1.4% 0.6% 5.2% 1.0% FDI as % of GDP

0.4               4.0                   1.4            2.3                1.8                 0.3            0.8               6.7                  7.0                  3.5                11.8                    Co2 Emissions per capita (in kg)

0 1 2 4 2 1 0 0 0 0 0 # of univer‐sities in global top 500

1% 2% 1% 1% 6% 4% 1% 6% 3% 3% 5% Emigrants as a % of population stock

16                    146           12                 40                  8               23                 2                      1                     5                   Patents (per mn pop'n)

20% 18% 18% 35% 7% 33% 16% 8% 29% 21% Gross savings rate

1.1% (1.1%) 3.8% (3.1%) 2.7% (0.8%) 5.1% 5.0% (1.4%) 5.4% (0.2%) Current account % of GDP

12% 9% 138% 145% 28% 107% 94% 32% 32% Market Cap % of GDP

(2.3%) (2.7%) (1.4%) (4.1%) (3.7%) (13.6%) (1.8%) 0.5% (4.7%) (5.4%) (3.0%) Govt. budget balance as a % of GDP

11% 49% 12% 46% 57% 90% 47% 37% 64% 59% 34% Gross govt debt % of GDP

3% 28% 2% 41% 63% 14% 37% 26% 24% 38% 19% External debt stock % of GDP

2% 36% 27% 68% 25% 42% 14% 2% 6% 2% % pop'n earning  > $10/day

48.8 44.5 38.3 63.1 46.2 30.8 39.4 43.0 30.0 35.6 32.1 Gini co‐efficient 

8.9 34.6 36.0 33.2 79.9 10.4 17.2 11.7 6.3 2.0 Cars per 100 house‐holds

19 97 88 72 97 95 86 45 46 55 Fridges per 100 house‐holds

42.7 64.7 39.4 49.0 67.5 31.7 34.9 39.7 13.8 48.3 9.6 Internet users per 100 people

31% 29% 64% 154% 43% 144% 60% 33% 165% 46% Trade as a % of GDP

18.3% 5.1% 9.7% 4.2% 7.2% (4.5%) (5.2%) (3.9%) (7.0%) 4.9% (8.0%) Net resource exports % of GDP

0% 4% 3% 11% 44% 43% 15% 8% 54% 18% Manufacturing exports as % GDP

5% 15% 15% 15% 45% 21% 34% 16% 7% 9% Services exports as a % of exports

94% 70% 90% 68% 41% 60% 30% 24% 32% 28% 6% Resources exports % of total

3% 7% 7% 7% 11% 16% 17% 4% 3% 6% 1% Food exports as a % of total

2% 5% 2% 5% 6% 18% 9% 13% 62% 32% 92% Low value mfg exports % of total

1% 18% 1% 20% 42% 6% 44% 58% 3% 34% 1% High value mfg exports % of total

India Brazil China Singapore Italy China Japan US US US Top export partner

13% 21% 0% 13% 14% 9% 12% 21% 15% 18% 21% Share of top export partner

33% 34% 0% 26% 38% 24% 32% 48% 33% 38% 46% Share of top 3 export partners
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There are still constraints to be solved in EMs 

   

China needs to solve for rising wages… 
Yoy growth in wages 

 …and imbalanced food demand-supply 
Net trade surplus/(deficit) for food, US$ bn 

 

Source:  ILO.  Source:  World Bank. 
   

Food inflation may limit spending power… 
Food and energy as a percentage of the CPI basket, latest 

 …along with higher healthcare costs 
Share of out-of-pocket expenditure in total expenditure on health, 2013 

 

Source:  Various national statistics offices, OECD (definitions may vary slightly).  Source:  WHO. 
   

EMs need to reduce reliance on fossil fuels… 
Total fuel subsidy as a percentage of GDP in 2013 

 

…and more economical solar power may be the key 
Distance between the equator and city/country vs. GDP per capita, 
2014 

 

  Note: Where the country is given, the distance taken is from the capital city. 
Source:  IEA.  Source:  Wikipedia/World Bank. 
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Changing nature of globalisation 

   

China’s increasing self-reliance is reflected in lower imports… 
China imports and exports (August 2011=100) 

 …and weaker global trade 
Global trade volumes, indexed to 2001 

 

Source:  Bloomberg.  Source: CPB World Trade Monitor. 
   

Intermediate goods trade flow has been weaker… 
Global trade in intermediate goods, US$ bn 

 …driven mostly by China 
CAGR in intermediate imports 

 

Source:  UNComtrade, Bloomberg, OECD.  Source:  UNComtrade, Bloomberg, OECD. 
   

Is protectionism on the rise? 
Number of anti-dumping measures imposed on China by country 
(1995-2014) 

 What will the next phase of globalisation look like?  
Change in real income between 1988 and 2008 at various percentiles of 
global income distribution  

 

  Note: Calculated in 2005 international dollars 
Source: World Bank.  Source: Branko Milanovic. 
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Who needs what and who needs who? 

Growth in imports of top importers (ex HK and Singapore) from select countries over the past 10 years 

 
Note: Box sizes based on relative amount of imports; Top product being shipped in brackets while different colours represent the dominant category of overall exports to 

various importers; highest growth to lowest growth in pairwise trade shown as darkest to lightest shade of colours. 
Source: UN Comtrade, World Bank, WTO, Goldman Sachs Global Investment Research. 
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What does China’s rebalancing mean for capex? 

   

An outsized driver of resource demand… 
Consumption CAGR, 2003 - 2015 (or latest) 

 …and capex 
Gross fixed capital formation as a % of GDP, 1972-2013 

 

Source:  Bloomberg.  Source:  World Bank. 
 

But changing China adds to uncertainty…  
Rate of change in Global Leading Indicator's momentum  

Note:  The Global Leading Indicator is a Goldman Sachs proprietary indicator that is meant to provide an early signal of the global industrial cycle on a monthly basis. 
Source:  Goldman Sachs Global Investment Research. 
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Our capex heatmap – global capex by region and sector  
Total capex for over 2,500 stocks covered by GS globally by region (width) and sector (height), coloured according to 2014-17E change (GS 
forecasts); dark green (high growth) to dark red (sharp decline) 

Note (1) For GS coverage where we have data for both 2014 and 2017 only; (2) Companies classified as Telecom & Media within GICS level 2 are amalgamated; ( 3) 
GICS level 2 classification is also used for Semis, Tech hardware, Software & Services, Retail, Autos, Food & Bevs., Pharma, Healthcare, Real Estate, Food 
Retail and Utilities; (4) GICS level 3 classification is used for Marine, Airline, Road & Rail, Machinery, Construction & Engineering, Oil, Gas & Coal, Energy 
Equipment & Services, Metals & Mining and Chemicals; (5) Transport categories include Marine, Airlines, Air Freight, Logistics, Transport Infrastructure and 
Road & Rail while Capgoods is the superset of Industrial Conglomerates, Building Products, Machinery, Electrical Equipment, Construction & Eng., Aerospace 
& Defense and Distributors; (6) As GICS level 2 & 3 classification is used for all companies, sector constituents may differ versus GS classification (for example: 
Amazon is considered within Retail for this analysis, although it falls under our Internet coverage). 
Source: Goldman Sachs Global Investment Research. 
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Our capex heatmap – global capex by region and sector  
Total capex for over 2,500 stocks covered by GS globally by region (width) and sector (height), coloured according to 2010-13 change (GS 
estimates); dark green (high growth) to dark red (sharp decline) 

Note (1) For GS coverage where we have data for both 2010 and 2013 only; (2) Companies classified as Telecom & Media within GICS level 2 are amalgamated; ( 3) 
GICS level 2 classification is also used for Semis, Tech hardware, Software & Services, Retail, Autos, Food & Bevs., Pharma, Healthcare, Real Estate, Food 
Retail and Utilities; (4) GICS level 3 classification is used for Marine, Airline, Road & Rail, Machinery, Construction & Engineering, Oil, Gas & Coal, Energy 
Equipment & Services, Metals & Mining and Chemicals; (5) Transport categories include Marine, Airlines, Air Freight, Logistics, Transport Infrastructure and 
Road & Rail while Capgoods is the superset of Industrial Conglomerates, Building Products, Machinery, Electrical Equipment, Construction & Eng., Aerospace 
& Defense and Distributors; (6) As GICS level 2 & 3 classification is used for all companies, sector constituents may differ versus GS classification (for example: 
Amazon is considered within Retail for this analysis, although it falls under our Internet coverage). 
Source: Goldman Sachs Global Investment Research. 
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Capex: Lower for longer 

   

Capex should remain stagnant… 
Share of capex in 2014 vs. change 2014-2017E, GS global coverage 

 …as weak demand overshadows excess capital supply 
Spread between GDP growth and corp. bond yield vs. private 
investment growth in the US 

 

  Note: Investment growth lagged by a quarter. 
Source: Goldman Sachs Global Investment Research. 

 Source:  Bloomberg, BEA. 

Corporate hesitation to invest in growth… 
Ratio of fixed private investment to corporate profits after tax, US 

 …should continue given lower commodity prices 
Share of top 5 companies in total regional capex, 2014, GS coverage 

 

Source:  Federal Reserve.  Source:  Goldman Sachs Global Investment Research. 
   

Older assets may need renewal… 
Average age of infrastructure in years, historical cost method, US 

 …but Japan shows that asset ages can rise much higher 
Average age of assets in years for coverage, calculated as accumulated 
depreciation/annual depreciation, ex-financials 

 

Source:  BEA.  Source: Goldman Sachs Global Investment Research. 
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Tech reduces the need for capex 

   

Well established incumbents… 
Median age of companies in stock indices, in years 

 …will need to adopt tech 
Flights tracked by GE for full flight analytics (GE Predictivity), '000s 

 

Source:  Datastream.  Source:  Company data. 
   

Tech increases utilisation of some assets… 
Construction equipment utilisation rates  

 …keeping overall capacity underutilised 
Industry capacity utilization in the US, Jan 1993 to Oct 2015 

 

Note: Self-owned = no rental, self-managed = conventional rental, ‘Total-Control’ 
= using software for optimized fleet management and rental. 

  

Source: Company data.   Source:  Federal Reserve. 
   

Demand for assets (like office space) may also reduce… 
Space per worker in the US, sq. ft. 

 …if tech allows for more efficient solutions (working at home)  
Increase in travel times v time taken during non-congested periods 

  

Note: Property Portfolio of largest 54 markets; considers Class A & B >5 tenants.  Note: Based on GPS data for the year 2014. 
Source:  Analysis by Norm G. Miller, University of San Diego; CoStar data  Source:  TomTom traffic index, Goldman Sachs Global Investment Research. 

0

20

40

60

80

100

120

140

G
er

m
an

y
(D

A
X

)

U
S

(D
O

W
 3

0)

F
ra

nc
e

(C
A

C
 4

0)

S
w

itz
er

la
nd

(S
M

I)

Ja
pa

n
(N

ik
ke

i)

U
K

(F
T

S
E

 1
00

)

S
w

ed
en

(O
M

X
 3

0)

S
pa

in
 (

Ib
ex

 3
5)

15
0

2000

4000

6000

8000

10000

12000

2013 2014 2015F

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

Self owned fleet Self managed rental United Rental's 'Total Control'
software solution

65%

67%

69%

71%

73%

75%

77%

79%

81%

83%

85%

Ja
n

-9
3

S
ep

-9
3

M
ay

-9
4

Ja
n

-9
5

S
ep

-9
5

M
ay

-9
6

Ja
n

-9
7

S
ep

-9
7

M
ay

-9
8

Ja
n

-9
9

S
ep

-9
9

M
ay

-0
0

Ja
n

-0
1

S
ep

-0
1

M
ay

-0
2

Ja
n

-0
3

S
ep

-0
3

M
ay

-0
4

Ja
n

-0
5

S
ep

-0
5

M
ay

-0
6

Ja
n

-0
7

S
ep

-0
7

M
ay

-0
8

Ja
n

-0
9

S
ep

-0
9

M
ay

-1
0

Ja
n

-1
1

S
ep

-1
1

M
ay

-1
2

Ja
n

-1
3

S
ep

-1
3

M
ay

-1
4

Ja
n

-1
5

S
ep

-1
5

Average since 1993

250

260

270

280

290

300

310

320

330

340

350

360

370

380

20
0

0 
Q

1

20
0

0 
Q

3

20
0

1 
Q

1

20
0

1 
Q

3

20
0

2 
Q

1

20
0

2 
Q

3

20
0

3 
Q

1

20
0

3 
Q

3

20
0

4 
Q

1

20
0

4 
Q

3

20
0

5 
Q

1

20
0

5 
Q

3

20
0

6 
Q

1

20
0

6 
Q

3

20
0

7 
Q

1

20
0

7 
Q

3

20
0

8 
Q

1

20
0

8 
Q

3

20
0

9 
Q

1

20
0

9 
Q

3

20
1

0 
Q

1

20
1

0 
Q

3

20
1

1 
Q

1

20
1

1 
Q

3

20
1

2 
Q

1

20
1

2 
Q

3

20
1

3 
Q

1

20
1

3 
Q

3

20
1

4 
Q

1

20
1

4 
Q

3

Average since 2000

0%

20%

40%

60%

80%

100%

120%

Is
ta

nb
ul

M
ex

ic
o 

C
ity

R
io

 d
e 

Ja
ne

iro

M
os

co
w

W
ar

sa
w

Lo
s 

A
ng

el
es

T
ai

pe
i

R
om

e

B
ei

jin
g

Lo
nd

on

S
yd

ne
y

P
ar

is

S
ha

ng
ha

i

S
an

 F
ra

n.

B
ru

ss
el

s

S
ão

 P
au

lo

S
in

ga
po

re

H
am

bu
rg

N
ew

 Y
or

k

S
ea

ttl
e

T
or

on
to

M
ila

n

B
er

lin

B
ar

ce
lo

na

C
hi

ca
go

A
m

st
er

da
m

Avg congestion levels Morning peak Evening peak



 

Goldman Sachs Global Investment Research 18 

Fortnightly Thoughts Issue 100

The era of disruption 

   

Abundance of capital = abundance of new competitors… 
Current unicorns by year founded 

 …across many sectors 
Number of unicorns by sector 

 

Note: Unicorns are privately held companies with US$1bn or more in valuation, 
data as of December 8, 2015. 

 Note: Unicorns are privately held companies with US$1 bn or more in valuation, 
data as of December 8, 2015. 

Source:  Wall Street Journal.  Source:  Wall Street Journal. 

Disruptive threats from privates… 
Share of total paid car rides for business users, US 

 …are materialising 
Individual and corporation Medallion prices in NYC 

 

Source:  Certify SpendSmart Report 1Q15.  Source:  NYC taxi and limousine commission. 
   

Entertainment sets the template… 
Sales of CDs, cassettes, LP/Eps, subscription & streaming and legal 
downloads 

 …for tech reshaping revenue pools 
US home entertainment spend, US$ bn 

 

Source: RIAA, Goldman Sachs Global Investment Research  Source:  Digital Entertainment Group, SNL Kagan. 
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Few industries are immune 

   

Healthcare to change via supercomputing power… 
Number of genomes sequenced for US$1 mn over time versus 
NASDAQ Biotech Index 

 …and new capital coming in 
Google  Ventures investments (new investments only) 

 

Source:  Bloomberg, National Human Genome Research Institute.  Source:  Google Ventures. 
   

The US is still dominant… 
Venture capital investments per country as a % of US (2014, or latest 
available) 

 …when it comes to tech  
Number of colocation data centers in the US vs. others (2015) 

 

Source:  OECD.  Source:  Data Center map. 
   

A more positive attitude towards entrepreneurship in the US…  
Percentage of 18-64 population who agree that in their country, 
successful entrepreneurs receive high status 

 …across all age groups 
Rate of new entrepreneurs by age, US 

 

  Note: % of individuals who do not own a business in the first survey month, but 
start a business in the following month with 15 or more hours worked. 

Source:  GEM consortium.  Source: Kaufmann Foundation. 
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Importing talent… 

   

A honeypot of ideas 
Share of foreign born people in… 

 A big advantage for the US 
Percent of adult population becoming entrepreneurs, monthly average, 
US 

 

Note: Data obtained for 2009-2013   
Source:  US Census Bureau.  Source:  Kaufmann Foundation. 
 

Tracking people flows  
2000-13, net people outflow and inflow countries (in grey and blue respectively)  

Note: Major people flows highlighted. Size of the box depicts size of net inflows/outflows; note that line colours are only meant to make flows easier to follow. 
Source:  Goldman Sachs Global Investment Research, UN. 

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

Population Graduates Working age
population

Employed population People employed in
the IT industry

 Silicon Valley  California  US

0.0%

0.1%

0.2%

0.3%

0.4%

0.5%

0.6%

0.7%

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Native-Born Immigrant

MEXICO

INDIA

ROMANIA

PAKISTAN

MOROCCO

RUSSIA

BANGLADESH

ITALY

AUSTRALIA

UK

US

GERMANY

SWITZ

JAPAN

FRANCE

QATAR

SINGAPORE

UAE

S. ARABIA

CANADA
PHILIPPINES

POLAND

CHINA

VIETNAM

INDONESIA

BRAZIL

COLOMBIA

PORTUGAL



 

Goldman Sachs Global Investment Research 21 

Fortnightly Thoughts Issue 100

…innovators, leaders and young people 

   

Welcoming ideas… 
Largest bilateral flows of patent holders, 2000-10 

 …and leaders 
CEO imports and exports, as of 2013 

 

Source: OECD.  Source:  HBR. 
   

Immigrants change population structures… 
Age structure of national and non-national populations, EU, 2014 

 …and this is helped by higher fertility 
Total fertility rates in the UK, by country of birth of mother (native and 
immigrants), 2001 and 2011 

 

Source: Eurostat.  Source:  ONS. 
   

Who is driving population growth? 
Change in native population (in grey) and immigrant population (blue) as a % of total population of previous year, average across time periods 

 
Source:  Goldman Sachs Global Investment Research, UN. 
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Matching demand and supply 

   

Some places are looking for people…  
Yoy population change 

 …while lots of people are looking for places to go to 
Applications for political asylum in Germany ('000s) 

 

Source:  US Census Bureau.  Note: Data for 2015 is up until the end of November 2015. 
Source:  German Federal Immigration Agency. 

   
   

Rethinking people supply… 
Foreign born as a proportion of population, 2014 

 …and people demand 
Petitions filed for H1-B visas in the first five days of cycle, US 

 

Source:  Eurostat.  Source:  USCIS. 
   

When people flow, so does money 
Remittance inflows as a % of GDP, 2014 

 An industry ripe for change 
Total cost of sending £1000 from UK to Germany 

 

Source :UN.  Source:  TransferWise (Survey conducted by Charterhouse Research). 
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The economics of having children 

   

A bump in bumps 
Fertility rates across countries 

 An uncertain future 
Percentage of respondents that say children, when they grow up, will be 
financially better off than their parents  

 

Source: UN.  Source:  Pew World Research. 
   

More expensive to raise children… 
Child rearing expenditures from birth through to age 17, US 

 …and send them to college 
Average fee of 4 year degree colleges, US CPI and difference in mean 
earnings of high school graduates and degree holders, US  

 

Note: 2013 prices; for a two-child, middle-income married couple family.   Source: US Census Bureau, NCES, BLS. 
Source: US Department for Agriculture.   

Not suitable for kids 
Difference in weekly spending versus two-adult households without 
children, UK, 2014 

 Keep an eye on population forecasts 
Population projections over time for 2050, bn 

 

Source: ONS.  Source:  UN. 
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Younger households are driving shifts in consumption habits 

   

Convenience… 
Proportion of time shifted viewing (through TV catch-up services like 
BBC iPlayer etc. or by storing on DVRs or other recording devices) of 
television by age, UK 

 …over choice 
Number of channels receivable and tuned per household in the US 

 

Source:  OFCOM, BARB, network, based on average daily minutes.  Source:  Nielsen. 
   
   

Lower incentives to drive… 
Estimates of avg annual hours wasted in congested traffic, 2013 

 …mean fewer licenses issued 
Car driving licence holders by age, Great Britain 

 

Source:  CEBR report, INRIX.  Source: Department for Transport statistics, UK. 
   

A shift towards online convenience 
Percentage of retail sales conducted online 

 …isn’t bad news for everyone 
Number of commercial vans registered in the UK 

 

Source: Euromonitor.  Source:  Society of Motor Manufacturers and Traders. 
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Our annual intern survey sheds more light on how young consumers spend  

   

Experience pays 
How much would you pay for on average…? 

 Sense checking 
How many times on average do you check the following per day? 

 

Source:  Goldman Sachs Fortnightly Thoughts intern survey, 2015.  Source:  Goldman Sachs Fortnightly Thoughts intern survey, 2015. 
   

Price transparency, very visible 
How often have you used the following? 

 Internet trolleys 
How often would you purchase the following online? 

 

Source:  Goldman Sachs Fortnightly Thoughts intern survey, 2015.  Source:  Goldman Sachs Fortnightly Thoughts intern survey, 2015. 
   

Exercising choices 
How important is it for you to own the following? 

 Cars less desirable 
Did you vote in the previous election? 

 

Source:  Goldman Sachs Fortnightly Thoughts intern survey, 2015.  Source:  Goldman Sachs Fortnightly Thoughts intern survey, 2015. 
 

 

Changing habits reflected in diets 

£0 £20 £40 £60 £80 £100 £120

Hotel room in Rome/Paris/London

Airbnb accommodation in Rome/Paris/London

Attending a sporting event/concert live

Day of watching sports on TV

Digital Music File

Mobile app

To unlock a new level on a game
0

5

10

15

20

25

WhatsApp Email Facebook News web sites

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Gumtree

Airbnb/Couchsurfer/Lyft

Spareroom/Rightmove

Groupon/Living Social/Other discount sites

Netflix/Amazon Instant Video (Lovefilm).

Comparethemarket
/Moneysupermarket/price comparison sites

Toptable/JustEat/Yelp/
other food ordering, review sites

Hailo/Taxibeat/Uber/Other hail-a-cab apps

Never Not very often Half of the time Very often

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Electronics

Books

Clothes

Music

Property Rental

Groceries

Never Not very often Half the time Very often Always

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

               Car           Luxury bag/…              Television               House

Extremely important

Important, but not a big
priority

I do not feel strongly
about it

I might purchase one if I
really need it, but
indifferent otherwise

I do not intend to
purchase one in the near
future

2013 2013 201320132015 2015 2015 2015

0%

10%

20%

30%

40%

50%

60%

70%

80%

Yes No I could not, but I will vote in the next
election

2013 2015



 

Goldman Sachs Global Investment Research 26 

Fortnightly Thoughts Issue 100

   

The young are consuming fewer calories…  
Calorie consumption per day by age, men, US 

 …thanks in part to more meals at home 
Expenditure on food and drink eaten outside the household by age of 
household reference person in the UK (£ per week) 

 

Source:  USDA "What we eat in America" survey.  Source:  UK Government. 
   

More effort into dinner… 
Yoy change in per capita sales of canned food and ready meals, US 

 …and less sugar in drinks 
Sales yoy %, carbonated soft drinks, as of March 21, 2015, US 

 

Source:  Euromonitor.  Source:  Nielsen, Goldman Sachs Global Investment Research. 
   

Does fewer calories being consumed… 
UK average daily calories consumption in kcal per capita 

 …mean we’ve passed the peak on obesity? 
Inpatient admissions with a primary diagnosis of obesity, UK 

 

Source:  UK Government Survey.  Source:  Health and Social Care Information Centre. 
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The climate for change 

   

It’s getting warmer… 
Average monthly temperature versus 20th century average (2015 to 
November) 

 …in most places 
London average temperature, celsius 

 

Source:  National Oceanic and Atmospheric Administration.  Source:  Bloomberg. 
   

Peak demand or peak supply? 
Power prices and demand for July 1 of each year 

 History rhymes 
1,000 metric tons of carbon emissions per million dollars of GDP, 
10-year moving average 

 

  Note: GDP is PPP and commodity price adjusted, constant 1990 dollars. 
Source:  Bloomberg.  Source:  World Bank, CDIAC (Tom Boden, Bob Andres, Gregg Marland), Angus 

Maddison, Wikipedia. 
   

Let there be light… 
Price for lighting (per million lumen-hours) in the UK (GBP at 2000 
prices) 

 …much, cheaper light 
Estimated cost of electricity to light a six foot tree for 12 hours a day for 
40 days 

 

Source:  Fouquet and Pearson (2012) - The long run demand for lighting.  Source: US Department of Energy. 
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Tech-tonic shifts  
Top 20 biggest companies in the world by market cap  

 
Source: Bloomberg. 
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The haves and the have mores 
Country as % of the commodity’s global exports versus commodity as a % of the country’s merchandise exports 

 
Note: MEX ‐ Mexico, SA ‐ South Africa, CAN ‐ Canada, THAI ‐ Thailand, BRA ‐ Brazil, ARG ‐ Argentina, AUS ‐ Australia, Precious ‐ Precious metals. 
Source: UN comtrade, CIA Factbook, BP Statistical Review, Goldman Sachs Global Investment Research. 
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An era of abundance 

   

Abundant food? 
Current price versus last 5-year average 

 Abundant data? 
Wi-Fi hotspots per 1,000 people 

 

Source: Bloomberg.  Source:  iPass. 
   

Abundant capital? 
Number of unicorns over time 

 Abundant energy? 
Silicon wafer price 

  

Source: Wall Street Journal.  Source:  Bloomberg. 
   

Inflation becoming increasingly scarce 
Proportion of countries with >5% CPI inflation and median (over 140 
countries) 

 Despite pockets of scarcity 
Median sale price (£) of all dwelling types in London, inner versus outer 
boroughs 

 

Source:  IMF.  Source:  ONS. 
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Finding the right balance  

   

Rebalancing…  
Number of males per 100 females for ages 90+ 

 …of a different sort 
Female to male population ratio in Sweden 

 

Source:  UN.  Source:  Sweden National Statistics. 
   

The big shift 
Female labour force participation rate, 25 -54 year olds 

 The productivity conundrum 
UK Labour productivity per hour over time (2000=100) 

 

Source:  OECD.  Source:  Bank of England. 
   

The race is heating up 
Number of marathon and half marathon finishers in the US, '000s 

 Cyclical growth 
Average distance cycled per person per day by age group in 2014 in the 
Netherlands (km) 

 

Source:  runningusa.org.  Source: Statistics Netherlands. 
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On a parting note, some charts that surprised us 

   

What are you watching? 
Top earning youtube channels of 2014 

 And the winner is… 
Babies born in 2014 by popularity of name, as a % of all births 

 

Source:  VentureBeat.  Source:  ONS. 
   

Batman begins (the chart)  
Comic book sales on Ebay (000' USD) 

 Transformers 
25 finalist teams of the US DARPA (Defense Advanced Research 
Projects Agency) robotic challenge by country, 2015 

 

Note: DC's superheroes in black, Marvel's in blue. Data gathered over 180-day 
period ending 29/03/2015. 

 Note: Joint teams counted twice: 1 from US & HK and 1 from US & Germany. 

Source:  Terapeak.  Source:  DARPA. 

The sound of innovation 
Number of (live) trademarked sounds owned by companies 

 Editors-in-waiting 
Share of article edits and creations by bots on Wikipedia 

 

Note: In total there are 255 live trademarked sounds, and 341 dead trademarked 
sounds. 

 Note: Only registered bots have been included. Only article namespace(s) have 
been counted. 

Source: US Patent and Trademark Office.  Source: Wikipedia. 
 

$0

$1

$2

$3

$4

$5

$6

0

50

100

150

200

250

300

350

400

D
is

ne
yC

ol
le

ct
or

B
R

(u
nb

ox
 &

 te
st

 to
ys

)

T
ay

lo
rS

w
ift

V
E

V
O

(s
tr

ea
m

in
g)

P
ew

D
ie

D
ie

(g
am

e 
co

m
m

en
ta

to
r)

lit
tle

ba
by

bu
m

(n
ur

se
ry

 r
hy

m
es

)

em
im

us
ic

(m
us

ic
 la

be
l)

ge
tm

ov
ie

s
(c

hi
ld

re
n'

s 
pr

og
ra

m
m

es
)

m
ov

ie
cl

ip
sT

R
A

IL
E

R
S

(o
ffi

ci
al

 tr
ai

le
rs

)

S
pi

nn
in

R
ec

(d
an

ce
 m

ix
)

W
W

E
(w

re
st

lin
g)

st
am

py
lo

ng
he

ad
(m

in
ec

ra
ft 

vi
de

os
)

Annual earning est. ($ million, RHS) Monthly views (million, LHS)

0.0%

0.2%

0.4%

0.6%

0.8%

1.0%

1.2%

1.4%

1.6%

1.8%

2.0%

O
liv

er

Ja
ck

H
a

rr
y

Ja
co

b

C
ha

rli
e

T
ho

m
as

G
e

or
ge

O
sc

ar

Ja
m

es

W
ill

ia
m

A
m

e
lia

O
liv

ia

Is
la

E
m

ily

P
o

pp
y

A
va

Is
ab

el
la

Je
ss

ic
a

Li
ly

S
o

ph
ie

 -  500  1,000  1,500  2,000  2,500  3,000  3,500  4,000  4,500  5,000

Thor

Deadpool

Captain America

Iron man

Spiderman

Superman

Wolverine

Hulk

Avengers

Batman

0

2

4

6

8

10

12

14

US Japan S.Korea Germany China & HK Italy

0

1

2

3

4

5

6

7

8

9

C
is

co

T
iV

o 
B

ra
nd

s

A
pp

le

20
th

 C
en

tu
ry

 F
ox

T
im

e 
W

ar
ne

r

M
ic

ro
so

ft

Lu
ca

sf
ilm

S
am

su
ng

A
T

&
T

C
la

ss
ic

 M
ed

ia

D
eu

ts
ch

e 
Lu

fth
an

sa

A
am

co

M
is

te
r 

S
of

te
e

N
B

C

S
on

y

N
ok

ia

D
eu

ts
ch

e 
T

el
ek

om

D
eu

ts
ch

e 
B

or
se

V
er

iz
on

M
G

M

0%

10%

20%

30%

40%

50%

60%

70%

80%

S
w

ed
is

h

A
ra

bi
c

D
ut

ch

A
ll 

la
ng

ua
ge

s

C
hi

ne
se

F
re

nc
h

R
us

si
an

S
pa

ni
sh

G
er

m
an

Ja
pa

ne
se

E
ng

lis
h

Share of edits by bots Share of creations by bots



 

Goldman Sachs Global Investment Research 33 

Fortnightly Thoughts Issue 100

Our past issues  

 
 

 

Issue Date Topic Fortnightly Thoughts Interviewees

99 Dec 17, 2015 Thematic Investing What we think about when we think about themes Prof. Michael Porter of HBS and Prof. Aswath Damodaran of NYU
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Nee of Cornell University
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51 Mar 14, 2013 Security Tinker, tailor, hacker, spy Richard Vary of Nokia, Mark Parsons of Freshfields and Nigel Inkster of IISS
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views and related definitions' below. 

Price target and rating history chart(s) 

Compendium report: please see disclosures at http://www.gs.com/research/hedge.html. Disclosures applicable to the companies included 
in this compendium can be found in the latest relevant published research. 

Regulatory disclosures 

Disclosures required by United States laws and regulations 

See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: 
manager or co-manager in a pending transaction; 1% or other ownership; compensation for certain services; types of client relationships; 
managed/co-managed public offerings in prior periods; directorships; for equity securities, market making and/or specialist role. Goldman 
Sachs usually makes a market in fixed income securities of issuers discussed in this report and usually deals as a principal in these 
securities.  

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its 
analysts, professionals reporting to analysts and members of their households from owning securities of any company in the analyst's area 
of coverage.  Analyst compensation: Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment 
banking revenues.  Analyst as officer or director: Goldman Sachs policy prohibits its analysts, persons reporting to analysts or 
members of their households from serving as an officer, director, advisory board member or employee of any company in the analyst's area 
of coverage.  Non-U.S. Analysts: Non-U.S. analysts may not be associated persons of Goldman, Sachs & Co. and therefore may not be 
subject to NASD Rule 2711/NYSE Rules 472 restrictions on communications with subject company, public appearances and trading 
securities held by the analysts.   

Distribution of ratings: See the distribution of ratings disclosure above.  Price chart: See the price chart, with changes of ratings and 
price targets in prior periods, above, or, if electronic format or if with respect to multiple companies which are the subject of this report, on 
the Goldman Sachs website at http://www.gs.com/research/hedge.html.   

Additional disclosures required under the laws and regulations of jurisdictions other than the United States 

The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United 
States laws and regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking institutions (as 
that term is defined in the Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in 
Australia. This research, and any access to it, is intended only for "wholesale clients" within the meaning of the Australian Corporations Act, 
unless otherwise agreed by Goldman Sachs. In producing research reports, members of the Global Investment Research Division of 
Goldman Sachs Australia may attend site visits and other meetings hosted by the issuers the subject of its research reports. In some 
instances the costs of such site visits or meetings may be met in part or in whole by the issuers concerned if Goldman Sachs Australia 
considers it is appropriate and reasonable in the specific circumstances relating to the site visit or meeting.  Brazil: Disclosure information 
in relation to CVM Instruction 483 is available at http://www.gs.com/worldwide/brazil/area/gir/index.html. Where applicable, the Brazil-
registered analyst primarily responsible for the content of this research report, as defined in Article 16 of CVM Instruction 483, is the first 
author named at the beginning of this report, unless indicated otherwise at the end of the text.  Canada: Goldman Sachs Canada Inc. is 
an affiliate of The Goldman Sachs Group Inc. and therefore is included in the company specific disclosures relating to Goldman Sachs (as 
defined above). Goldman Sachs Canada Inc. has approved of, and agreed to take responsibility for, this research report in Canada if and to 
the extent that Goldman Sachs Canada Inc. disseminates this research report to its clients.  Hong Kong: Further information on the 
securities of covered companies referred to in this research may be obtained on request from Goldman Sachs (Asia) L.L.C.  India: Further 
information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (India) Securities 
Private Limited.  Japan: See below.  Korea: Further information on the subject company or companies referred to in this research may be 
obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch.  New Zealand: Goldman Sachs New Zealand Limited and its affiliates are 
neither "registered banks" nor "deposit takers" (as defined in the Reserve Bank of New Zealand Act 1989) in New Zealand. This research, 
and any access to it, is intended for "wholesale clients" (as defined in the Financial Advisers Act 2008) unless otherwise agreed by 
Goldman Sachs.  Russia: Research reports distributed in the Russian Federation are not advertising as defined in the Russian legislation, 
but are information and analysis not having product promotion as their main purpose and do not provide appraisal within the meaning of the 
Russian legislation on appraisal activity.  Singapore: Further information on the covered companies referred to in this research may be 
obtained from Goldman Sachs (Singapore) Pte. (Company Number: 198602165W).  Taiwan: This material is for reference only and must 
not be reprinted without permission. Investors should carefully consider their own investment risk. Investment results are the responsibility 
of the individual investor.  United Kingdom: Persons who would be categorized as retail clients in the United Kingdom, as such term is 
defined in the rules of the Financial Conduct Authority, should read this research in conjunction with prior Goldman Sachs research on the 
covered companies referred to herein and should refer to the risk warnings that have been sent to them by Goldman Sachs International. A 
copy of these risks warnings, and a glossary of certain financial terms used in this report, are available from Goldman Sachs International 
on request.   

European Union: Disclosure information in relation to Article 4 (1) (d) and Article 6 (2) of the European Commission Directive 
2003/126/EC is available at http://www.gs.com/disclosures/europeanpolicy.html which states the European Policy for Managing Conflicts of 
Interest in Connection with Investment Research.   

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration 
number Kinsho 69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan and Type II Financial 
Instruments Firms Association. Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. 
See company-specific disclosures as to any applicable disclosures required by Japanese stock exchanges, the Japanese Securities 
Dealers Association or the Japanese Securities Finance Company.   

Ratings, coverage groups and views and related definitions 
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Buy (B), Neutral (N), Sell (S) -Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being 
assigned a Buy or Sell on an Investment List is determined by a stock's return potential relative to its coverage group as described below. 
Any stock not assigned as a Buy or a Sell on an Investment List is deemed Neutral. Each regional Investment Review Committee manages 
various regional Investment Lists to a global guideline of 25%-35% of stocks as Buy and 10%-15% of stocks as Sell; however, the 
distribution of Buys and Sells in any particular coverage group may vary as determined by the regional Investment Review Committee. 
Regional Conviction Buy and Sell lists represent investment recommendations focused on either the size of the potential return or the 
likelihood of the realization of the return.    

Return potential represents the price differential between the current share price and the price target expected during the time horizon 
associated with the price target. Price targets are required for all covered stocks. The return potential, price target and associated time 
horizon are stated in each report adding or reiterating an Investment List membership.   

Coverage groups and views: A list of all stocks in each coverage group is available by primary analyst, stock and coverage group at 
http://www.gs.com/research/hedge.html. The analyst assigns one of the following coverage views which represents the analyst's 
investment outlook on the coverage group relative to the group's historical fundamentals and/or valuation.  Attractive (A). The investment 
outlook over the following 12 months is favorable relative to the coverage group's historical fundamentals and/or valuation.  Neutral (N). 
The investment outlook over the following 12 months is neutral relative to the coverage group's historical fundamentals and/or valuation.  
Cautious (C). The investment outlook over the following 12 months is unfavorable relative to the coverage group's historical 
fundamentals and/or valuation.   

Not Rated (NR). The investment rating and target price have been removed pursuant to Goldman Sachs policy when Goldman Sachs is 
acting in an advisory capacity in a merger or strategic transaction involving this company and in certain other circumstances.  Rating 
Suspended (RS). Goldman Sachs Research has suspended the investment rating and price target for this stock, because there is not a 
sufficient fundamental basis for determining, or there are legal, regulatory or policy constraints around publishing, an investment rating or 
target. The previous investment rating and price target, if any, are no longer in effect for this stock and should not be relied upon.  
Coverage Suspended (CS). Goldman Sachs has suspended coverage of this company.  Not Covered (NC). Goldman Sachs does 
not cover this company.  Not Available or Not Applicable (NA). The information is not available for display or is not applicable.  Not 
Meaningful (NM). The information is not meaningful and is therefore excluded.   

Global product; distributing entities 

The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a 
global basis. Analysts based in Goldman Sachs offices around the world produce equity research on industries and companies, and 
research on macroeconomics, currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman 
Sachs Australia Pty Ltd (ABN 21 006 797 897); in Brazil by Goldman Sachs do Brasil Corretora de Títulos e Valores Mobiliários S.A.; in 
Canada by either Goldman Sachs Canada Inc. or Goldman, Sachs & Co.; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by 
Goldman Sachs (India) Securities Private Ltd.; in Japan by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs 
(Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New Zealand Limited; in Russia by OOO Goldman Sachs; in Singapore by 
Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in the United States of America by Goldman, Sachs & Co. 
Goldman Sachs International has approved this research in connection with its distribution in the United Kingdom and European Union.  

European Union: Goldman Sachs International authorised by the Prudential Regulation Authority and regulated by the Financial 
Conduct Authority and the Prudential Regulation Authority, has approved this research in connection with its distribution in the European 
Union and United Kingdom; Goldman Sachs AG and Goldman Sachs International Zweigniederlassung Frankfurt, regulated by the 
Bundesanstalt für Finanzdienstleistungsaufsicht, may also distribute research in Germany.  

General disclosures 

This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information 
that we consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. We seek to update our 
research as appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic 
basis, the large majority of reports are published at irregular intervals as appropriate in the analyst's judgment. 

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have 
investment banking and other business relationships with a substantial percentage of the companies covered by our Global Investment 
Research Division. Goldman, Sachs & Co., the United States broker dealer, is a member of SIPC (http://www.sipc.org).  

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and 
our proprietary trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, 
our proprietary trading desks and investing businesses may make investment decisions that are inconsistent with the recommendations or 
views expressed in this research. 

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and 
traders, or may discuss in this report, trading strategies that reference catalysts or events that may have a near-term impact on the market 
price of the equity securities discussed in this report, which impact may be directionally counter to the analyst's published price target 
expectations for such stocks. Any such trading strategies are distinct from and do not affect the analyst's fundamental equity rating for such 
stocks, which rating reflects a stock's return potential relative to its coverage group as described herein. 

We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, will from time to time have long or short 
positions in, act as principal in, and buy or sell, the securities or derivatives, if any, referred to in this research.  

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation 
would be illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial 
situations, or needs of individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their 
particular circumstances and, if appropriate, seek professional advice, including tax advice. The price and value of investments referred to 
in this research and the income from them may fluctuate. Past performance is not a guide to future performance, future returns are not 
guaranteed, and a loss of original capital may occur. Fluctuations in exchange rates could have adverse effects on the value or price of, or 
income derived from, certain investments.  
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Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all 
investors. Investors should review current options disclosure documents which are available from Goldman Sachs sales representatives or 
at http://www.theocc.com/about/publications/character-risks.jsp. Transaction costs may be significant in option strategies calling for multiple 
purchase and sales of options such as spreads. Supporting documentation will be supplied upon request.  

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client 
websites. Not all research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible 
for the redistribution of our research by third party aggregators. For research, models or other data available on a particular security, please 
contact your sales representative or go to http://360.gs.com. 

Disclosure information is also available at http://www.gs.com/research/hedge.html or from Research Compliance, 
200 West Street, New York, NY 10282. 
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