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RECAP: SOURCES OF PROSPERITY (1)
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• Vast differences in prosperity across countries today.
• Income per capita in sub-Saharan Africa on average 1/15th of U.S. income 

per capita

• In Burundi ($700 PPP), Democratic Republic of the Congo (PPP$1100), 
versus U.S. income per capita ($70,000).

• Why?
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• Vast differences in prosperity across countries today.
• Income per capita in sub-Saharan Africa on average 1/15th of U.S. income 

per capita

• In Burundi ($700 PPP), Democratic Republic of the Congo (PPP$1100), 
versus U.S. income per capita ($70,000).

• Why?
• Standard economic answers: (SOLOW Model)
• Physical capital differences (poor countries don’t save enough)

• Human capital differences (poor countries don’t invest enough in 
education and skills)

• “Technology” differences (poor countries don’t invest enough in R&D 
and technology adoption, and don’t organize their production efficiently)
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• These are, however, proximate causes of differences in 
prosperity.
• Why do some countries invest less in physical and human capital?

• Why do some countries fail to adopt new technologies and to organize 
production efficiency?

• The answer to these questions is related to the fundamental
causes of differences in prosperity.
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• These are, however, proximate causes of differences in 
prosperity.
• Why do some countries invest less in physical and human capital?

• Why do some countries fail to adopt new technologies and to organize 
production efficiency?

• The answer to these questions is related to the fundamental
causes of differences in prosperity.
• Potential fundamental causes:
• Geography (exogenous differences of environment)



GEOGRAPHY HYPOTHESIS: MONTESQUIEU
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• Montesquieu (1753-94):
• “The heat of the climate can be so excessive that the body there will be 

absolutely without strength. So, prostration will pass even to the spirit; 
no curiosity, no noble enterprise, no generous sentiment; inclinations will 
all be passive there; laziness there will be happiness,”

• "People are ... more vigorous in cold climates. The inhabitants of warm 
countries are, like old men, timorous; the people in cold countries are, 
like young men, brave".

• Moreover, Montesquieu argues that lazy people tend to be 
governed by despots, while vigorous people could be governed 
in democracies; thus hot climates are conducive to 
authoritarianism and despotism.



Boxplot of output per capita and temperature. 

Nordhaus W D PNAS 2006;103:3510-3517

©2006 by National Academy of Sciences

Per capita income drops approx. 8% for 1C temp. rise
( Dell, Olken and Jones, 2009)



GLOBAL WARMING & OUTPUT
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• Burke, Hsiang and Miguel (2015) estimate a 23% reduction in average per 
capita income! Big distributional effects à (Small + benefit) richer countries 
and (large Negative) losses to developing countries!

10/21/2015 Study finds climate change will reshape global economy | Berkeley News

http://news.berkeley.edu/2015/10/21/study­finds­climate­change­will­reshape­global­economy/ 1/5

BUSINESS & ECONOMICS, RESEARCH, SCIENCE & ENVIRONMENT

Study finds climate change will reshape global
economy
By Kathleen Maclay |  OCTOBER 21, 2015

Unmitigated climate change is likely to reduce the income of an average person on Earth by
roughly 23 percent in 2100, according to estimates contained in research published today
(Wednesday, Oct. 21) in the journal Nature that is coauthored by two University of California,
Berkeley professors.

The findings indicate climate change will widen global inequality, perhaps dramatically,
because warming is good for cold countries, which tend to be richer, and more harmful for hot
countries, which tend to be poorer. In the researchers’ benchmark estimate, climate change
will reduce average income in the poorest 40 percent of countries by 75 percent in 2100, while
the richest 20 percent may experience slight gains.

Click on the map to get researchers’ estimates of how climate change will affect GDP per
capita in different countries and regions by the year 2010. Burke, Hsiang, & Miguel (Nature,
2015)

The Nature paper focuses on effects of climate change via temperature, and does not include
impacts via other consequences of climate change such as hurricanes or sea level rise.
Detailed results and figures for each country are available for download online.

UC Berkeley’s Solomon Hsiang, Chancellor’s Associate Professor of Public Policy, was a co-
leader of the study with Marshall Burke, a 2014 Ph.D. graduate from Berkeley and an
assistant professor in earth system science at Stanford University. Berkeley’s Edward
Miguel, Oxfam Professor of Environmental and Resource Economics, co-authored the results.

their 2013 analysis
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AIR CONDITIONING & PRODUCTIVITY
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• “Before air-conditioning, American life followed seasonal cycles 
determined by weather. Workers’ productivity declined in direct 
proportion to the heat and humidity outside — and on the hottest 
days employees left work early and businesses shut their doors. 
Stores and theaters also closed down, unable to comfortably 
accommodate large groups of people in stifling interiors. Cities 
emptied in summers…. and people spent summer days and 
evenings on porches or fire escapes.”
• Steve Cox “Losing Our Cool” (2010)



IMPACT OF TEMPERATURE ON WORKER 
PRODUCTIVITY: EVIDENCE FROM INDIA

• Somanathan et al (2021) show that there is a 2 percent drop in annual prodtuctivity for 
a One degree Celsius increase in temperature.

• Climate control (A/C) mitigates adverse impact.                                                      of 
worker productivity, but only PARTIALLY.



GEOGRAPHY HYPOTHESIS: 
MODERN VERSIONS

11

• Jared Diamond:
• Importance of geographic and ecological differences in agricultural 

technology and availability of crops and animals.

• Agriculture/Food Production was critical for growth of population, 
development of cities and technology.

• Domestication of Animals crucial for development of agriculture.

• Power
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GEOGRAPHY HYPOTHESIS: 
DOMESTICATION OF ANIMALS
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DOMESTIC VERSUS WILD SPECIES
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• Jared Diamond:
• Importance of geographic and ecological differences in agricultural 

technology and availability of crops and animals.

• Agriculture/Food Production was critical for growth of population, 
development of cities and technology.

• Domestication of Animals crucial for development of agriculture.
• Diamond: very few domesticated animals: cows, sheep, goats, pigs and 

horses. (14 in total: llama, camels, reindeer, water buffalo, Yak….)

• Key Argument: Inequality in geographic distribution of wild 
animals who were ancestors of these domesticated animals.

• 150 large animals which would be good to domesticate. 
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• Jared Diamond:
• Importance of geographic and ecological differences in agricultural 

technology and availability of crops and animals.

• Agriculture/Food Production was critical for growth of population, 
development of cities and technology.

• Domestication of Animals crucial for development of agriculture.
• Diamond: very few domesticated animals: cows, sheep, goats, pigs and 

horses. (14 in total: llama, camels, reindeer, water buffalo, Yak….)

• Key Argument: Inequality in geographic distribution of wild 
animals who were ancestors of these domesticated animals.

• 150 large animals which would be good to domesticate. 
• Only 14 domesticated. 13 had EURASIAN ancestors!



GEOGRAPHY HYPOTHESIS: 
JARED DIAMOND 
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• Key Argument: Inequality in geographic distribution of wild animals who 
were ancestors of these domesticated animals.

• Without domesticated animals (especially for power), very difficult to 
develop mass agriculture à cities à civilization.

• Missing link: were wild animals that were domesticated, only the ones 
that were capable of being domesticated?

Why is domestication so difficult?
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• Key Argument: Inequality in geographic distribution of wild animals who 
were ancestors of these domesticated animals.

• Without domesticated animals (especially for power), very difficult to 
develop mass agriculture à cities à civilization.

• Missing link: were wild animals that were domesticated, only the ones 
that were capable of being domesticated?
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• Missing link: were wild animals that were domesticated, only the ones that 
were capable of being domesticated?

• Domestication happened several times independently. Indicating a demand 
for domestication.

• Diffusion of domestication to non-indigenous areas. Happens very easily.

Why is domestication so difficult?
1. Nasty disposition! Grizzlies, African Buffaloes, Zebras…
2. Diet is too limited (koalas/pandas) or diet to growth ratio not 

worthwhile…
3. Difficult to herd (cats, antelopes)…
4. ….sex in captivity…
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• AGRICULTURE
• (However, many more plants can be potentially domesticated…after all 

tens of thousands of species exist).

• Observation: Wheat (Fertile Crescent)/Rice (China) (over 40% of total 
calories consumed in the world are from these two crops)

• Plants hard to domesticate!
• Even today 41% of ALL calories consumed are from wheat/rice!
• 4/5 (wheat, rice corn, barley, sorghum) indigenous to Eurasia. Corn: 

MesoAmerica
• Indigenous version of wheat, rice, barley, sorghum very similar to 

domesticated versions. Not so with Corn (harder to domesticate).



Fig. 1. Wheat spikes showing (A) brittle rachis, (B to D) nonbrittle rachis, (A and B) hulled 
grain, and (C and D) naked grain. 

J Dubcovsky, J Dvorak Science 2007;316:1862-1866

Published by AAAS



Fig. 2. The origin and current distribution of wheat. 

J Dubcovsky, J Dvorak Science 2007;316:1862-1866

Published by AAAS
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• Uneven geographical distribution of plants that could be 
domesticated.

• Apples (grafting)

• So what? 

• Diamond’s argument: Axis of Orientation of Continents Matters.



DIFFUSION OF TECHNOLOGY
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• Diamond’s argument: Axis of Orientation of Continents Matters.

• Agricultural Technology easier to transmit on East-West Axis. Higher food 
production  à higher population growth. 

• Bigger population à greater innovation

• North-South Orientation disfavored (llama does not ‘travel’ from Incas to 
Mexico!)

• Isolation of Americas and Australia (after they had been settled during the last Ice 
Age) meant that they were cut-off from the transmission of innovation elsewhere!



GEOGRAPHY HYPOTHESIS: 
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• Diamond’s argument:

• Conquest of Americas/Australia/Papua New Guinea…..

• Key role of Germs!

• Most major infectious diseases emerged/transmitted through contact with animals.

• TB/Flu/Malaria/Plague/Smallpox…
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• Diamond’s argument:

• Conquest of Americas/Australia/Papua New Guinea…..

• Key role of Germs!

• Most major infectious diseases emerged/transmitted through contact with animals.

• TB/Flu/Malaria/Plague/Smallpox…Eurasians lived in close contact with animals 
(often in same barn).

• Died like flies from these diseases….but those who survived had the right genes. 
i.e. Immunity!

• 1520. Smallpox through 1 infected person decimates 90% of population of 
South America!



GEOGRAPHY HYPOTHESIS: 
MODERN VERSIONS
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• British fishermen had been fishing off Massachusetts for decades before the Pilgrims 
landed.…(and) probably transmitted the illness to the Indians they met. Whatever it 
was, within three years this plague wiped out between 90 percent and 96 percent 
of the inhabitants of southern New England. 

• The Indian societies lay devastated. Only "the twentieth person is scarce left alive," 
wrote British eyewitness Robert Cushman, describing a death rate unknown in all 
previous human experience. Unable to cope with so many corpses, survivors fled 
to the next tribe, carrying the infestation with them!
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• British fishermen had been fishing off Massachusetts for decades before the Pilgrims 
landed.…(and) probably transmitted the illness to the Indians they met. Whatever it 
was, within three years this plague wiped out between 90 percent and 96 percent 
of the inhabitants of southern New England. 

• The Indian societies lay devastated. Only "the twentieth person is scarce left alive," 
wrote British eyewitness Robert Cushman, describing a death rate unknown in all 
previous human experience. Unable to cope with so many corpses, survivors fled 
to the next tribe, carrying the infestation with them!

• John Winthrop, Governor of Massachusetts Bay Colony, called the plague 
"miraculous." To a friend in England in 1634, he wrote:

“But for the natives in these parts, God hath so pursued them, as for 300 miles space the 
greatest part of them are swept away by the small pox which still continues among them. 
So as God hath thereby cleared our title to this place, those who remain in these parts, 
being in all not fifty, have put themselves under our protect....”
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Ø Key Assumptions:

Ø (1) Bigger populations provide more opportunities for innovation

Ø (2) Geography matters, and for a long time

• Those populations that (i) got a late start (ii) had fewer animals to domesticate in the Neolithic 
revolution (iii) were not killed by disease/warfare became the poor of the world

• Model handles large time frame much better than it can handle the last 100 or, the last 1000 years

32

JARED DIAMOND
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• Jared Diamond:
• Importance of geographic and ecological differences in agricultural 

technology and availability of crops and animals.

• Problems with the argument?

• Netherlands versus China. Both in Eurasia.

• Reversal of Fortune??
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• Jeff Sachs:
• "Economies in tropical ecozones are nearly everywhere poor, while those in 

temperate ecozones are generally rich" because "Certain parts of the world are 
geographically favored.." 

• "The burden of infectious disease is higher in the tropics than in the 
temperate zones”

• Malaria/Sleeping Sickness/River Blindness/Yellow Fever/Parasitic 
Worm

• Tropics are also worse for diseases that affect plants and animals and not just 
human diseases. Some frost is good! (kills off parasites/worms and more than 
makes up for shorter growing season!)



WORLD MALARIA MAP

35

•1 person dies every 30 seconds;
•1 million deaths annually (90% in Sub-Saharan Africa)
•500 million cases every year.
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• Jeff Sachs:
• "Economies in tropical ecozones are nearly everywhere poor, while those in 

temperate ecozones are generally rich" because "Certain parts of the world are 
geographically favored.." 

• "The burden of infectious disease is higher in the tropics than in the 
temperate zones”

• So what?
• Good health à high productivity à high income (and expect to live 

long) à high savings à high investment à high productivity and 
better health!

• Poor health à low life expectancy à why invest in education/saving. 
Better have more kids (cos many will die in any case!)…
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• Jeff Sachs:
• "Economies in tropical ecozones are nearly everywhere poor, while those in 

temperate ecozones are generally rich" because "Certain parts of the world are 
geographically favored.." 
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WHY ARE SOME RICH AND OTHERS POOR?
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• GEOGRAPHY



GEOGRAPHY & TRANSPORT COSTS

• Europe and coastline versus African coastline. Landlocked countries.

39



WHY ARE SOME RICH AND OTHERS POOR?
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• GEOGRAPHY? Drawbacks??

• Not very useful in accounting for differences between continents in Eurasia. 
Jared Diamond’s theory is best at explaining intercontinental differences in per 
capita income.

• Hierarchy of incomes in the Americas is not due to geography.
• Reversal of fortune between North and South America. Aztecs had 

writing/money while natives of North America were a stone age culture….

• Geography and the Middle East. What accounts for the rise and fall? Leader 
during neolithic age, first towns anywhere develop in Iraq, smelting of Iron first 
achieved in Turkey….but geography is unchanged. 

• Similar issue with rise and fall of China/Japan….



GEOGRAPHY/ENVIRONMENT: POLICY 
IMPLICATIONS?
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• Technological innovations and adaptation?

- diffusion of the internet, rise of services sector?...

- Silk Road ($900 bn)

- Common Markets (EU, NAFTA)

- Technological solutions to tackle

climate change….! (e.g. carbon concrete)

- air conditioning

- drought resistant crops….

CHINA

China’s $900 billion New Silk Road. What
you need to know
Jun 26, 2017

This article is part of:
Annual Meeting of the New Champions

You’ve probably heard of the Silk Road, the ancient trade route that once ran
between China and the West during the days of the Roman Empire. It’s how
oriental silk first made it to Europe. It’s also the reason China is no stranger
to carrots.

And now it’s being resurrected. Announced in 2013 by President Xi Jinping, a
brand new double trade corridor is set to reopen channels between China
and its neighbours in the west: most notably Central Asia, the Middle East
and Europe.

According to the Belt and Road Action Plan released in 2015, the initiative will
encompass land routes (the “Belt”) and maritime routes (the “Road”) with
the goal of improving trade relationships in the region primarily through
infrastructure investments.

Image: Lowy Institute

The aim of the $900 billion scheme, as China explained recently, is to kindle a
“new era of globalization”, a golden age of commerce that will benefit all.
Beijing says it will ultimately lend as much as $8 trillion for infrastructure in
68 countries. That adds up to as much as 65% of the global population and a
third of global GDP, according to the global consultancy McKinsey.

But reviews from the rest of the world have been mixed, with several
countries expressing suspicion about China’s true geopolitical intentions,
even while others attended a summit in Beijing earlier this month to praise
the scale and scope of the project.

The project has proved vast, expensive and controversial. Four years after it
was first unveiled, the question remains:

Why is China doing it?

One strong incentive is that Trans-Eurasian trade infrastructure could bolster
poorer countries to the south of China, as well as boost global trade.
Domestic regions are also expected to benefit – especially the less-
developed border regions in the west of the country, such as Xinjiang.

The economic benefits, both domestically and abroad, are many, but perhaps
the most obvious is that trading with new markets could go a long way
towards keeping China’s national economy buoyant.

Among domestic markets set to gain from future trade are Chinese
companies – such as those in transport and telecoms – which now look
poised to grow into global brands.

Chinese manufacturing also stands to gain. The country’s vast industrial
overcapacity – mainly in the creation of steel and heavy equipment – could
find lucrative outlets along the New Silk Road, and this could allow Chinese
manufacturing to swing towards higher-end industrial goods.

Have you read?

What can the New Silk Road do for global trade?

5 things to know about the New Silk Road

A new global superpower

Some Western diplomats have been wary in their response to the proposed
trade corridor, seeing it as a land grab designed to promote China's influence
globally, but there’s little evidence to suggest the route will benefit China
alone.

The scheme is essentially a “domestic policy with geostrategic
consequences, rather than a foreign policy,” Charles Parton, a former EU
diplomat in China, told the Financial Times.

There's no doubt that China is growing into a geopolitical heavyweight,
stepping into the breach left by the United States on matters of free trade
and climate change.

"As some Western countries move backwards by erecting 'walls', China is
contriving to build bridges, both literal and metaphorical," ran a recent
commentary by Xinhua, a Chinese state-run media agency.

Bridges are key to China's strategy, says Kevin Liu, Chairman of Asia, Partners
Group.

He explains: "The superpower status the US has achieved is to a great extent
grounded on the security blanket it offered to its allies. Geopolitically, China
decided a long time ago that security was too expensive an offer to make.
Instead, this new superpower may offer connectivity."

If combined with enhanced global connectivity, China's enormous gravity
could become an even more meaningful engine for the global economy," Liu
adds.

Which countries stand to gain?

Sixty-two countries could see investments of up to US$500 billion over the
next five years, according to Credit Suisse, with most of that channelled to
India, Russia, Indonesia, Iran, Egypt, the Philippines and Pakistan.

Chinese companies are already behind several energy projects, including oil
and gas pipelines between China and Russia, Kazakhstan and Myanmar.
Roads and infrastructure projects are also underway in Ethiopia, Kenya, Laos
and Thailand.

Pakistan is one of the New Silk Road’s foremost supporters. Prime Minister
Nawaz Sharif said the trade route marked the “dawn of a truly new era of
synergetic intercontinental cooperation”. Unsurprising praise perhaps from a
country that stands at one end of the China-Pakistan Economic Corridor,
where it is poised to benefit from $46 billion in new roads, bridges, wind
farms and other China-backed infrastructure projects.

Support has come from further afield as well, with Chile’s president, Michelle
Bachelet, predicting the route would “pave the way for a more inclusive,
equal, just, prosperous and peaceful society with development for all”.

Who’s against it?

Perhaps the route’s most vocal critic so far has been India’s Prime Minister
Narendra Modi. Vehemently opposed to the $46 billion China-Pakistan
Economic Corridor, which runs through a part of Kashmir claimed by India, he
has called the route a “colonial enterprise” that threatens to strew “debt and
broken communities in its wake”. He even boycotted the recent One Belt One
Road summit in Beijing.

Modi wasn’t the only leader notably absent from the gathering. No officials
from Japan, South Korea or North Korea made an appearance, and of the
Group of Seven (G7) industrialized nations, the only representative to attend
was Italian Prime Minister Paolo Gentiloni.

“While countries welcome Beijing's generosity, they are simultaneously wary
of its largesse. China's growing influence is a concern for nations whose
political interests do not always align with Beijing's," explains Paul Haenle,
director of the Carnegie-Tsinghua Centre for Global Policy.

While China’s growing influence is a concern for nations whose political
interests aren’t aligned with Beijing’s, Chinese spokespeople have repeatedly
denied charges of a play for global dominance.

The New Silk Road is “not and will never be neocolonialism by stealth”, China
announced recently in state media.

Who’ll foot the bill?

The One Belt One Road project already has $1 trillion of projects underway,
including major infrastructure works in Africa and Central Asia.

Ahead of the Beijing summit earlier this month, the China Development Bank
had set aside almost $900 billion alone for more than 900 projects. China’s
Big Four state-owned banks extended an estimated $90 billion in loans to
the economies related to the initiative last year alone.

The Asian Infrastructure Investment Bank, which was launched in January
2016, has authorized capital of $100 billion. $20 billion will be paid-in capital
from 80 shareholders, of which China is the largest with a 28% share.

Despite this largesse, though, the AIIB has provided less than $2 billion in
funding over the past year. The bank’s president, Jin Liquin, told the World
Economic Forum summit in China last year: "We will support the One Belt,
One Road project. But before we spend shareholders' money, which is really
the taxpayers' money, we have three requirements."

What were these? The new trade route would have to promote growth, be
socially acceptable and abide by environmental laws, Jin said. How well the
project fares against these three criteria has yet to be seen.

Don't miss any update on China
Sign up for free and access the latest
publications and insights across various topics.
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however,Isfarfromcertainonthe
benefitsofcarbonfertilisation."
Thismaprepresentsthecaseof
beneficialcarbonfertilisationprocesses.

Source:ClineW.,2007,GlobalWarmingandAgriculture.

Changeinagriculturalproductivity
between2003andthe2080s
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GLACIERS RETREATING
(COLUMBIA GLACIER IN ALASKA RETREATED 6 .5KM BETWEEN 2009-2016)
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