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Executive Summary
Title: Predictive Economic Indicators for the People’s Republic of China

Author: Lieutenant Commander Kevin Henderson, United States Navy

Thesis: The People’s Republic of China (PRC) has an economy that is import dependent on key
resources such as petroleum and food. An interruption of these imports would cause severe
stress on the PRC economy and the citizens of the PRC. The PRC would expect limitations
placed on access to these resources in an environment of escalated tensions and will take actions
to protect these vulnerabilities in preparation to armed conflict.

Discussion:

The economic reforms the People’s Republic of China (PRC) instituted starting around 1978
caused the PRC to enter the world economy. The PRC is integrated into the world economy in
that it depends on imports and exports to maintain its economy, but the PRC economy is also
insulated from world trade by using State Operated Enterprises (SOE). The trade practices of the
PRC and the intricacies of managing its economy are not going to be explored due to the scope
of this paper; however, the depth that the PRC depends on resource imports will be explored.
The resources explored are energy, petroleum, coal, capital, food, and water resource. A
strategic analysis will be conducted to determine how much access the PRC has to the resource
internally, how much the PRC needs to import that resource, and the consequences of a shock to
the supply for each of these resources on the PRC economy. There are studies that have done
quantitative analysis on the PRC dependence on some of these resources. These studies are
detailed in the bibliography.

There are two courses that the PRC will most likely follow. The first is expanding its
competition with the United States (US). The second is preparing to weather potential
embargoes, sanctions, blockades, and/or armed conflict with a world power capable of affecting
their economy.

Additional Research:

Additional research can be conducted in this area using quantitative analysis methods using a
more expansive list of the resources that the PRC consumes to determine other resources that
have strategic significance to the PRC. There are some data shortfalls that could merit additional
study.

Conclusion: There are several ways that the PRC could experience a trade shock, but the most
arduous and longest shock would be caused by a protracted war with a power capable of
disrupting the PRC economy. The PRC economy is extremely dependent on petroleum imports
that it uses throughout its economy, so it relies on coal for most of its energy because it has
ample coal reserves within its borders. An interruption of 5-10% of its petroleum imports would
be equivalent to the oil shock in the US in 1973. A sharp increase in its strategic oil reserves
would be a leading indicator that the PRC is expecting a trade interruption.

The PRC has hundreds of millions of people living in areas of water scarcity. These areas are
also where most of its food is produced. The size of the PRC population requires the use of this
land, so the PRC moves large amounts of water using the South North Water Transfer Program
(SNWTP). A severing of this water transportation system would quickly cause shortages in the
northern provinces. The PRC will add security along this water way if there is an expectation
that it would be targeted.
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Preface

This work discusses the People’s Republic of China’s (PRC) economic and military reforms
over the past few decades. It also explores their economic vulnerabilities of key resource that it
must import to maintain its population and economy. These vulnerabilities are assumed to be
known to the Chinese Communist Party (CCP), so this work attempts to predict actions by the
CCP to protect those weaknesses in both a strategic competition and an armed conflict. There
could be other resource vulnerabilities, but this analysis focuses on energy, oil, coal, capital,
water and food. The effect of the recent tariffs on trade were ignored because they are ongoing,
and the effects are not known.

I would like to thank the staff at Marine Corps University and the Gray Research Center for
their assistance building the background to this work. Dr. Michael Baskin and Dr. Clare Metelits
provided valuable material for this work. Ms. Christi Bayha helped me locate references
amongst the vast amount of references accessible to the Gray Research Center. Dr. Christopher
Yung provided excellent mentorship and has a great understanding of the PRC. He was a great
sounding board to help narrow this topic into a coherent work and kept it from meandering down
one of the many tangents that | found in my research.

One of the largest difficulties in this research was finding accurate data. There was more
than one time | found conflicting data. In these cases, | favored the data from international
organizations over PRC self-reported data, but some of that data is based on PRC self-reporting,
which seems to under sell problems and over sell successes. This is human nature, but in an
authoritarian government there is no requirement for transparency or accuracy. | feel the area

with the worst misreporting regarded water pollution, but the data is accurate for this work.



Brief History of Economic Policies in the PRC (1978-2018)

Mao Zedong founded the People’s Republic of China (PRC) as a one-party state
controlled by the Chinese Communist Party (CCP). The PRC started as a communist
government following the Soviet model using a centralized economy. Mao Zedong’s death in
1976 started a power and policy shift within the CCP.! Most academic works discuss the PRC
economic change starting in 1978 when the CCP was stable enough to begin economic policy
changes. Part of this reason is the economic isolation of the PRC that caused economic
stagnation.? The agricultural sector of the 1970’s economy produced the same amount of food as
the 1930’s economy produced.® Inefficiencies exist in government-controlled markets because
of multiple factors with one of those being rewards for productivity.*

One of the first reforms was in the agricultural sector where households were able to keep
any crops that they grew beyond the government quota.® This experiment in capitalist type
rewards for productivity improved productivity in the agriculture sector with the benefit of
improved support for the government. Albeit the agricultural sector retained most aspects of a
planned economy, but the addition of this small rewards system paid huge dividends to the CCP.
The CCP expanded the capitalist reward system to other State Owned Enterprises (SOES) where
workers could be convinced to improve productivity with output-based rewards. To prevent this
reward system from flooding the market and causing a large oversupply the CCP expanded this
reward system into a dual price system that allowed market forces to dictate the value of the
additional production.®

The dual price system allowed the CCP to begin to adjust the planned sector’s size to
expand the free market sector to slowly take over the entire market. This allowed for the shift to

be gradual enough to allow people to adjust and removed instability in the lives of the citizens of



the PRC.” This shift to a free market economy system to set prices for goods made labor more
valuable. While the dual system expanded markets individually the CCP did not consider
opportunity costs. The CCP was interested in communities being self-sufficient, so each region
had to provide a certain amount of subsistent farming regardless of its location.® This means that
the area best suited for growing a certain type of crop had to grow a certain amount of a staple
crop first.® This move prevented areas from exploiting their strengths and greatly dropped the
production of crops that were not considered staples. This campaign eventually was rolled back
but shows that not every step by the CCP was towards a free market model.

The expansion of markets allowed for the CCP to open parts of its economy to foreign
markets, so it could trade its excess goods.?® One of the things that the PRC needed from the
global markets was to expand its intellectual base because of its “war” on intellectuals during the
Great Proletarian Cultural Revolution.* Affluent PRC citizens sent their children to overseas
universities, where they interacted with entrepreneurs, engineers and other professionals. to gain
knowledge on global standards in areas like manufacturing.t? Foreign entrepreneurs were able to
invest in the PRC economy to open firms to capitalize on its reserve market strength.™

This slow exposure of the PRC economy to the global system of free markets began the
process of globalizing the economy, which laid the foundation for the PRCs rapid growth in
Gross Domestic Product (GDP) that started in the 1990°s because of the expansion of the
industrial base, access to foreign markets and inexpensive labor.** One sector that has not been
opened up is the PRCs petroleum industry, which largely consists of five State Owned
Enterprises (SOE): (China National Offshore Oil Corporation, China National Petroleum
Corporation, China National Refinery Corp, and Sinopec.'® These government run oil

companies control the drilling, importing, refining and distribution of all petroleum products in



the country. It is not uncommon for a state with a large surplus of crude oil to use SOE to
manage it, but it is uncommon to use SOE to manage an import-dependent petroleum economy.
The most likely reason for the CCP to regulate this industry is because of its strategic interest in
petroleum.

The growth in the Chinese economy has caused a large generation of wealth that is
concentrated on its eastern half where most of its population is located.!® Based on PRC census
data over 90% of its population lives east of the “Heihe-Tongchang” line that splits China
roughly in half between east and west.}” Most of the PRC manufacturing plants have been built
near population centers. The hukou system encourages citizens to not move by preventing them
from receiving government services outside of their designated communities.® These limitations
were not enough to prevent the exodus of hundreds of millions of workers to sell their labor at
higher rates in the PRC cities.?® The reason laborers were able to relocate was because the
expansion of these free markets allowed them to pay for goods and services instead of relying on
their government rations.?° This has exacerbated the skewing of the population centers because
it has caused workers to migrate away from their homes in rural areas to work in the cities. This
work is transitory in nature, and the workers can only afford to accept squalid living conditions
in areas that are effectively shanty towns.?! Their families stay in the rural areas where they can
receive schooling, medical care, etc. while the migrant worker is saving as much cash as
possible. PRC officials have estimated that there are approximately 287 million migrant workers
in the PRC.22 This makes up a significant amount of the PRC work force. The fact can be
supported because migrant workers tend to return home during the Chinese New Year festivities.
The huge masses of people traveling stresses the public transportation system as shown in the

documentary “Last Train Home”.2® This large population of transitory workers almost by



definition has low incomes and poor living conditions and is possibly why the CCP is worried
about internal security.?* A revolt by this large of a population would be an almost unstoppable
force.

The IMF 2018 report on the PRC indicates the growth in the PRC economy has
slackened, is export dependent, and has a growing credit sector.?® These exports are generally
manufactured goods that are mainly produced in the PRC because of inexpensive labor. The
GDP of the PRC was 150 Billion USD in 1978, broke one trillion USD in 1998, and was 12.2
Trillion USD in 2017.2% The International Monetary Fund (IMF) indicated “China should
urgently address macroeconomic data gaps to further improve data credibility and policy
making.”?" This statement indicated that the PRC does not have a fully matured economy and
that some aspects of the presented economic data could be falsified by using aspects of the
planned economy to marginalize the presented data’s accuracy.

The PRCs Road to war

Before exploring the PRC economy to locate indicators that the CCP is expecting armed
conflict, the likelihood and potential paths to war must be explored. China has a very long
dynastic history. At points in its history, China was atop the social order amongst its neighbors
and was able to indirectly control its neighbors under a tributary system.?® Until European
powers effectively invaded and subjugated the region carving China into spheres of influence
and drawing the wealth of the nation back to Europe. This influence slowly waned and was
replaced for a short time by the Japanese during World War Il. The Chinese refer to these
periods of subjugation as the Century of Humiliation or Shame.?® The Chinese resisted during
this period through multiple conflicts, but the colonial powers were vastly superior to the Qing

forces allowing the Europeans to dictate terms.®® These events have made the PRC wary of



western culture and have made it follow a pragmatic mindset when making national and
international decisions.

The PRC has not used direct invasion in the past few decades, but it has used other
methods to expand its influence. The PRC is following the Sun Tzu maxim of “The skillful
leader subdues the enemy’s troops without any fighting.”3* A recent example is the PRC
building up of shoals and reefs into military outposts in the South China Sea. This is a gain that
normally requires conflict to achieve, but it did not reach the threshold of active war with its
neighbors. Thus, the PRC has seemingly won a battle without fighting a war.

The CCP foreign policies could cause it to enter a war with one of its neighbors or the
United States. Predicting the exact reason and characteristics of a future conflict is not possible,
but the PRC could find itself in a war because of one of these reasons:

e A Thucydides trap where the rising power (PRC) and the current power (US) enter a security
dilemma.3?

e A claims dispute with Japan over islands that border the East China Sea leads to a military
clash.

e A claims dispute with Philippines and/or Vietnam in the South China Sea leads to a military
clash.

e The PRC military expansion in the India Ocean along India’s periphery places India into a
security dilemma leading to a military clash.3

e The PRC annexing parts of Russia where there are large populations of Chinese workers (e.g.
the Jewish Autonomous Oblast). This would be a similar scenario as Russia’s actions in

Crimea.35%36
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The PRC has resource vulnerabilities that an adversary would and most likely will exploit.’
The PRC relies heavily on imports of petroleum and other goods that it receives from other
countries via sea shipping lines.®® Any competitor nation will likely seek to threaten the PRC sea
lines of communication if they find themselves involved in an armed conflict with the PRC.

Qil, Coal and Energy

Energy production is directly linked to the successful growth and maintenance of any
modern economy. In a modern economy, energy is used to heat and cool homes and businesses,
transport goods and people, operate farm equipment, power communication networks, and pump
water and sewage. Petroleum and coal are the primary non-renewable power sources in the
PRC.*® As of 2017, the PRC imports 9 million barrels of petroleum a day with an approximately
linear increase in consumption of about 0.5 million barrels a day every year based on the past
decade.*® In 2015, the PRC imported 63% of the petroleum it consumes making the PRC
economy vulnerable to oil price and oil supply fluctuations.** To put this in perspective, the
1973 oil shock caused by OPEC quadrupling the price of its oil exports caused a momentary
fluctuation in the world economy. This was a price shock and not a supply shock that causes
prices to increase. The crude oil production in 1972 and 1976 were 53.5 and 60.4 million barrels
a day respectively.*? The production is linear for the 1970’s with the exception of this oil shock
with the actual dip in production occurring in 1975 by about four million barrels lower than the
rest of the straight line data predicts.*® The delay in the production decrease is the system
reacting to the reduced demand caused by the price hike in 1973. This dip of four million barrels
of crude oil in the world stimulated a 7 percent drop in production of crude oil in the world.
Percentage wise the PRC imports nine times this amount of petroleum. The 1973 oil crisis

caused a short recession in the United States until the economy recovered about two years later.*
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Specifically, GDP growth in the US was 5.6% in 1973, and shifted to a negative GDP growth of
0.5% for 1974 and 0.2% GDP for 1975 before returning to 5.3% GDP growth in 1976.%°
Additionally, unemployment in the United States rose from 4.9% to 8.1% between 1973 to
1975.% These figures from the 1973 oil crisis in the United States could be influenced by other
factors outside of the cost and supply of petroleum and the world economy has changed since the
1970’s, but it can be used to estimate effects to the PRC economy assuming no mitigating
actions are taken.

Any interruption in PRC petroleum imports or price spikes would cause a need for fuel
rationing and would contract the PRC economy. Using the 1973 oil crisis as a template,
applying a 7 percent drop in oil would cause the PRC GDP growth to drop by about 6 percent
and increase unemployment by 3 percent or roughly three million migrant workers. Without
protective measures to mitigate the economic damage, for every percent of oil removed from the
PRC economy results in six seventh of a percent negative in GDP growth and half a percent
increase in unemployment. A full severance of petroleum import would cause a 54 percent drop
in GDP growth and a 27 percent increase in unemployment. The real concern for the PRC would
be the large number of unemployed migrant workers that operate in the mostly free market
sectors of the PRC economy that would need to be shielded from an oil shock.

If the petroleum supply lines to the PRC were interrupted, then the CCP would have an
instant oil deficit and will have to tap its strategic reserve of 457 million barrels, which is about
50 days of its 2017 petroleum imports.*” The PRC would be able to leverage its SOE petroleum
sector to surge its domestic petroleum extraction from its proven reserves and institute fuel
rationing to make its strategic reserve last longer. There are many ways that the PRC could have

a supply interruption. There could be a global oil crisis, but the most likely that would only affect
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the PRC are embargoes or sanctions from petroleum exporters or blockades from a nation that
could interrupt shipping going to and from Chinese ports. Un mitigated petroleum shortages
would stall or retract the PRC economy, cause unemployment and lead to a huge number of
dissatisfied citizens especially amongst the migrant workers. Economic elites with larger
disposable incomes would be the only ones with access to energy and would expose the growing
wealth distribution problems that exist in the PRC.#® The disenfranchised would see a drop in
their standard of living as energy costs rise above their budget. This lack of energy would cause
significant problems that could shutdown whole sections of cities.

This oil dependency will cause a need for changes in the PRC economy and energy
sources. The most obtainable solution based on technologies available throughout the world is to
electrify the transportation systems, but the PRC electric grid is heavily dependent on coal.*® In
2017, the PRC received 60.4% of its energy from coal with 18.8% from petroleum, 7.0% from
natural gas, and 13.8 from other sources.>® The PRC has been shifting away from coal, but in a
crisis the coal dependency would increase because of the ease of access to coal within the PRC.
Coal as an energy source has a cost to society based on its air pollution especially if simply
burned without filtering the exhaust gases. The PRC does not seem to meet the same air quality
standards for its coal fired power plants and is most likely to release its exhaust gases without
any kind of purification processes.>

The PRC used coal to produce 65% of its energy needs in 2015.5 The PRC has
continued to consume coal at a steadily increasing rate.>® The PRC has large coal deposits, and
only imports a few hundred million tons of coal a year compared to the six billion tons it
consumes a year.>* The main problem with coal is the air pollution.>® Air pollution also gets

proportionally worse with population density.>® The primary weakness with coal is the air
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pollution it produces and the lowered living conditions that the nascent population must endure.
This burden takes the form of respiratory health. The World Health Organization (WHO) sets
annual mean limits on certain types of air pollutants. (see table 1)>" Some of the pollutants are
easier to track than others. Coarse particulate matter (PM1o) is defined as air borne material that
is less than 10 microns in size. PMao has a significant amount of ground sampling stations that
can be monitored in near real time.*® Studies indicate that the PRC citizens breathe between
double and five times the annual limit set by the WHO.%® Placing an economic impact takes into
account more factors than focusing on one respiratory issue like lung cancer. In 2017, the PRC
lost 106.5 billion dollars from its GDP from air pollution related issues while in comparison the
United States lost 9.5 billion dollars.®

The PRC is exploring clean coal solutions and placing regulations on coal to reduce air
pollution.%? The ease of access to coal compared to other energy sources makes coal the
preferred source of energy for the PRC, because the PRC has all that it needs within its borders.
Thus, coal provides energy security while being fairly immune to world events.

The PRC does not have a significant amount of any other energy. Other energy sources
available would be solar, wind, natural gas, and plant-based fuels. Solar and wind are not
reliable enough to maintain a constant supply, so there is a need for energy storage that is
expensive at the scale of the power grid. These energy sources can be used as distributed power
generation, but the most viable energy storage is at the residential level scale.®> This divorcing
from the power grid will be difficult for the PRC because of how dense its population is along
the eastern half of the country. Additionally, the CCP controls the energy sector and will
probably resist changes that cause shifts of citizen employment. Natural gas is a cleaner source

of energy when compared to coal, but it is also an imported product for the PRC, so just as
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vulnerable to the world market as petroleum. Finally plant based fuels (e.g. ethanol) are not
viable for the PRC because its arable land is primarily being employed to produce food for its
population.®® This would cause the need to import more food if crops were grown specifically as
a substitute fuel source. In 2016, surplus corn was used to produce substitute fuel, but it seems
that it is a miscalculation of demand which can be explained by animal protein imports being
larger than expected.®* Energy is critical to the PRCs water distribution, since a one day
electricity disruption would cause 57 billion m® of water to not be moved by the water pumps in
the SNWTP .%°

The PRC has resource vulnerabilities that an adversary would and most likely will exploit.®
The PRC is making moves to lower its petroleum import vulnerability by growing its fleet of
purely electric vehicles where they would ultimately be powered by coal and renewable energy.
A growing economy requires a stable financial sector where entrepreneurs can access capital to
exploit inefficiencies in the market to add value and expand markets. Any competitor nation will
likely attack the PRC financial sector the same way if they find themselves involved in an armed
conflict with the PRC.
Capital

Traditional banks use the money that people deposit to provide loans and make a profit

on the loan’s interest. There are risks to providing loans. Depositors may want to withdraw
more of their capital than the bank has available. Bank runs have become uncommon in the US
since the creation of FDIC in 1933.%” There are also federal regulations that dictate the
percentage of currency a bank must have available to cover withdrawals. A loan could go into
default resulting in the bank losing the rest of the revenue from the loan. Collateral is used to

protect the investment by guaranteeing repayment from the selling of the collateral. The
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currency reserve is one of the reasons banks have a desire to sell loans which makes a debt
market for buying and selling of debt.

The PRC has similar institutions and policies in place to maintain a functional economy.
Its cash reserve ratio for large banks was raised to 21.5% in 2011, but has been incrementally
dropped to 13.5% in 2019.°8 The 21.5% reserve ratio was an attempt to gain control of some off
balance sheet lending.%® The off balance sheet, known as shadow banking or other financial
institution (OF1) lending, was caused by the strict regulations on large banks.” These OFIs were
small enough to have less strict reserve requirements and avoided other regulations on borrower
risk. These OFIs effectively served as intermediaries between the bank and the lender for risky
borrowers.

In 2014, the PRC passed the United States in total corporate sector debt.” In 2017, the
PRC had a total domestic credit of 27.3 trillion USD and a GDP of 12 trillion USD, while the
United States has a total domestic credit of 21.6 trillion USD and a GDP of 19.5 trillion USD.™
This debt sector is being affected by the OFI lending. Because these OFIs do not operate on the
balance sheet it is difficult to determine the amount of the corporate debt sector that is caused by
OFIs, but S&P estimates that OFIs represent up to one-third of the corporate sector’s debt.”® The
problem with OFIs is that they short circuit the PRC regulations on lending, and that they
indirectly place risky loans on the SOE banks’ balance sheets.

There is one large problem with using the PRC GDP. It is set by the PRC and not market
forces.” This makes the data provided by the PRC questionable. Using the CIA factbook value

of purchasing power parity (PPP) instead of official exchange rate places the PRC GDP at 23.2

" The sources switched from debt to credit. In this case they are describing the same thing from different points of
view. In the case of a loan, the bank is a creditor and the customer is a debtor. These figures are either adding all of
the debts or credits, either way, if the data is collected accurately total debt will equal total credit.
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trillion USD thus making the ratio of debt to income to be less severe unless the domestic credit
value also inflates with GDP.” The entire PRC monetary system is based on fiat and not market
forces. To avoid the 2008 financial crisis, the CCP issued about 5.4 trillion USD of stimulus to
prevent the economic down turn, but the net result was a tremendous amount of loans creating
real estate and credit bubbles.”

The CCP expects the local governments to provide the majority of social services but
limits their tax revenue.”” The CCP was not interested in the burdens of the local governments,
but the CCP did want to generate employment and did so by doling out loans.”® The local
governments are not always able to get a loan directly from one of the SOE banks, but they can
always resort to the OFIs. One of the ways local governments can secure a loan is to force their
communities to urbanize and then use the now empty land as collateral.”® This has the benefit of
increasing their community’s urbanization ratio and creating some jobs, which are two of the
ways these officials are graded as a leader by the CCP.8% The easy access to loans caused local
governments to borrow beyond their cash flows to build infrastructure that the community did
not necessarily need.8* These “ghost cities” were partially funded by OFI, which is why the CCP
increased the cash reserve ratio to 21.5% in 2011.82 This risky debt is heavily focused in sectors
that received the most of the spending stimulus: mining, coal, steel and transportation.® These
sectors are dominated by State Owned Enterprises (SOE), so CCP is heavily exposed to this OFI
debt.®* The bulk of the OFI debt being on the SOE balance sheet shows that the large financial
inject and the existence of loans is a hidden form of deficit spending.

The PRC has allowed a few firms to fail which has helped to reduce some of the risky
off-balance sheet investing. This has forced some firms to tighten their belts and not rely on the

CCP to prop them up when their debt burden grows unwieldy. The PRC monetary system and
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financial markets are controlled by the SOE banks, and from them all loans originate. The
system of OFI seems to be a way to fill voids left by the government’s control of the economy.
The CCP tolerates the OFI and tries to regulate instead of destroying them because they are vital
to sectors of the economy that cannot receive loans and are responsible for maintaining the PRC
GDP growth.

The CCP cares about maintaining stability and control of its population, not the size of its
actual GDP. The real number that the CCP cares about is unemployment rate. There is an
example from 2009 where the PLA absorbed 130,000 unemployed college graduates which was
sixty times more than the 2008 figure.®®> This follows the idiom “the devil finds work for idle
hand” where unemployed labor will be more likely to be criminals.®® The PRC economy is
based on the debt issued by the SOE banks and not the net value of its trade of goods and
services within its borders, so the PRC financial system is a planned and closed system where
GDRP is set by the planned system. This makes it inefficient where the OFIs make up some of the
inefficiencies. The only real natural vulnerability is the bad OFI loans that end up defaulting.
The CCP maintains about six trillion USD in savings that it can use to absorb the losses from
defaulted loans.®” The financial system is increasingly reliant on electronic commerce and
payments. This digitalizing of currency makes the PRC financial system vulnerable to digital
attack. In 2012, the PRC had the most vulnerability computers in the world with 54.1% of all
computers containing malware with some of the malware being pre-installed on new
computers.® The PRC has been systematically improving cyber security to include developing a
computer operating system to replace windows on computers and android on phones.®

The PRC has resource vulnerabilities that an adversary would and most likely will exploit.®

The CCP owns the majority of the PRC “private” debt, so it is fairly well insulated from market
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instability. Perhaps the amount of food and water to sustain its large population is a vulnerability
that an enemy could exploit, and the PRC would take extra measures to protect in a war time
environment.
Food and Water

The PRC has a large population that it must feed. While it is able to grow enough food to
support its population using grain and other food staples, the average Chinese is demanding a
more protein rich diet as shown by the 19,000% increase in beef imports over the past decade.®
Raising livestock to support these diets with additional animal protein will require more land
than a more vegetarian focused diet. This land is not necessarily land that can be used for
growing crops. Based on data from the United States, it takes 0.13 hectare (ha) per person per
year of cultivated crop land to sustain a purely vegetarian diet were a hectare is 10,000 square
meters.%? A healthy western diet requires 0.15 ha per person per year of cultivated crop land,
0.17 ha per person per year of perennial cropland and 0.71 ha per person per year of grazing
land.® While the total cultivated crop land barely increases with the diet change the added need
for perennial cropland and grazing land is not supported by the PRC. The 2002 Grassland law
was revised to allow local government to regulate grassland usage in the PRC pastoral lands to
allow for the expansion of animal husbandry, but not at the expense of land exhaustion and
desertification.®* The existence of this law indicates that there is no room for expansion of
animal husbandry with in the PRC, and that land exhaustion from overgrazing is already
occurring.®®

On the surface, it appears that the CCP is pouring large amounts of capital into the One
Belt One Road (OBOR) program to lower the prices of food in Chinese supermarkets, but in

reality a large portion of the food produced under this program stays in the local markets.*®
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Perhaps this is to build up those areas to increase the world’s ability to produce food, since the
PRC will continue to need to import food to maintain the diverse diets that its citizens want to eat
while these developing nations are also increasing their food demands. The amount of land that
each worker in the PRC works when compared to other countries shows a large disparity.®” The
average PRC farm laborer maintains half a hectare of land while the United States and Australia
maintains 73 and 156 hectares respectively. This data indicates that the PRC has not
industrialized the agriculture sector. This suggests that the PRC agriculture policies and farming
practices are a job program to keep people on the farm instead of becoming a migrant worker.
Industrializing the PRC agricultural sector would increase the amount of energy consumed by
the PRC and would cause more people to depart the rural areas. A modernized agriculture sector
will be able to produce more food to lessen dependence on foreign food.%

The PRC uses water conservation programs to help address shortages in its water
supply.®® There is a vast network of water redistribution of 700,000 kilometers of water pipeline
to distribute water around the country.'® This is enough pipeline to stretch around the planet
seventeen times. The PRC has one of the largest hydroelectric plants ever built called the Three
Gorges dam. This dam was meant to solve a two-fold problem. The first was to maintain a
steady flow of water throughout the year and the second was to provide electrical power. The
dam has stumbled a few times in recent years to control water flow. A low amount of rain fall
caused downstream low levels that caused ships to run aground.®! This is not a fair assessment
of the dams though, because if the dam ran out of water the river would have ran low a lot
earlier. However, when there is a lot of rainfall the dam’s basin fills and changes the normal

landscape by making hills into islands while the extra weight causes earthquakes.'%?
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The UN defines three levels of water scarcity. Water stress equates to less than 1,700 m3
per person per year, water scarcity is less than 1,000 m3, and absolute scarcity is less than 500m3
per person per year.1% Ten northern provinces suffer from absolute water scarcity and four
suffer from water scarcity.® Overall, in the PRC there are around half a billion people living
with some level of water scarcity.’® The problem has reached the point where Beijing enacted a
law to limit its population to 23 million people and Shanghai’s law placed the limit at 25 million
people.10

The PRC has around 80% of its water supply in the south half and 64% of the arable land
in the north half.2%” To be able to grow food and support the northern populations the PRC built
a large canal to transport water to the northern parts of the country. This canal is part of the
South-North Water Transfer Project (SNWTP). The rest of the project is best represented by the
CIA factbook reporting of 710,000 KM water pipelines.®®

Water is vital to the PRC economy. Nationally it uses 62% in its agriculture sector and
22% in its power/industry sectors.’®® When this consumption is divided up into provinces, 38%
of agriculture, 50% of power generation and 46% of industrial water consumption is from these
water scarce provinces.!*® The CCP indicates that 50% of water used in agriculture is wasted.'!*
This is because poor irrigation techniques and the lack of modernizing the agricultural sector.!?
21% of the PRCs water consumption comes from ground water.*** This supplement to its water
supply is unsustainable. Two indicators of lowering ground water levels is land subsidence of
greater than 200mm over a year and the rate of desertification.!* 46% of the North China Plain
has fallen over 200mm since 1959, and the amount of desertification is trending up with almost

2500 km? of land turning into desert in 2015.2*> The land subsidence indicates the collapse of
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the sub terrain aquafer which prevents its refilling and removes some of the natural filtration
processes.

Decades of industrial modernization has caused a lot of pollution in the PRC. The PRC’s
water supply is contaminated to varying levels. The State Environment Protection Agency in
2014 that determined that 40% of all the water in the PRC river basins is not fit for human
consumption.’'® The National Development and Reform Commission (NDRC) determined that
just over 8% of all water in the PRC is contaminated and not be fit for humans.'” The problem
is these two percentages do not agree, since most water in the PRC comes from its rivers and
ground water therefore 8% of all and 40% of river water does not match since other reports
indicate that the groundwater is not fit for human consumption. Perhaps a better metric is the
sale of bottled water. Sales in the PRC bottled water market was 47 billon USD in 2018
compared to the US at 28 billion USD.1® Additionally, there is other data that indicates that
those that don’t drink bottled water boil their tap water before consumption after cooling or as
hot tea. 119

The PRC has large areas that are experiencing water scarcity. Exacerbating the problem
is high levels of pollution in the ground and river waters. The SNWTP eases the hardship of
citizens of the northern provinces, but also makes it vulnerable target in an armed conflict. A
determined, and perhaps amoral, foe would target the pumping stations and stop the flow of
water to reduce food production in the country and would cause an immediate humanitarian
crisis for the PRC to manage. Another target would be the Three Gorges Dam, which would
damage the PRCs electrical distribution system and would cause flooding followed by possible

water shortages depending on the rainfall that year.
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The PRC has resource vulnerabilities that an adversary would and most likely will exploit.*?°
The PRC has wide spread water scarcity and pollution issues that are holding back its economic
growth. Any competitor nation will likely take advantage of these resource vulnerabilities
especially if they find themselves involved in an armed conflict with the PRC. The PRC has
several areas where it can continue to grow, but it knows its growth will cause a shift in the
current world order where it can take market share from the United States.

China Pragmatism — Increasing competitiveness and maintaining stability

The PRC strategy is to accomplish its objective short of war. Nonetheless the CCP
leaderships expects that eventually the US to react to exert pressure on PRC economic activities.
As a results the PRC will take actions to minimize the effects of a US reaction The PRC is highly
dependent on its petroleum imports. The shifting from fossil fuel to electric vehicles is a
solution to this dependence, but it is a long-term solution that will cause additional stress to the
PRC electrical grid. In the short term, the PRC needs additional sources of petroleum as its
demand continues to rise. The PRC will need to increase through put of its ports and its
commercial shipping fleet. Additionally, a few pipelines from Russian oilfields will also help to
meet its increased petroleum demands. The PRC has proven reserves, but it is either unable or
unwilling to expand production. Another way to improve its petroleum supply would be to
prospect within the PRC for areas that may have undiscovered or currently unusable petroleum
deposits. For example, the South China Sea has an estimated 11 billion barrels and 190 trillion
cubic feet of proven reserves, and experts estimate that there is almost the same amount of these
resources that are undiscovered.*?* Newly found reserves may require innovative extraction

technologies like hydraulic fracturing in the United States.
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The PRC is not very diverse in its electrical production, but they are diversifying mainly
along the lines of renewable energy sources. There are areas in the PRC that have the weather to
support wind and solar farm, but these renewable technologies do not produce nearly as much
energy as a conventional power plant, so they are mostly practical for residential uses. . The
investment in developing these technologies will have the greatest benefit in the regions west of
the “Heihe-Tongchang” line where the population is less dense and does not need a large power
plant for their village and will remove the need for power distribution investments to get
electricity to some of these remote areas.

The expansion of cleaner coal products and the shifting from coal energy in general will
improve the quality of life for the citizens of the PRC who have significant air and water
pollution in their lives. The PRC is expanding its reliance on nuclear power plants, but at a rate
slower than planned.'?? The lack of natural gas deposits places that energy source in the same
category as petroleum where a pipeline or the discovery of new deposits is required to make it a
viable and sustainable energy source for the PRC.

The PRC needs to diversify its trade routes, since most of its imports come by sea
through one of the choke points on the border of the South China Sea (SCS). All of these choke
points are controlled by other nations. Bad relations or Bad weather could cause PRC shipping
to have to add days to their trip to enter the SCS. PRC will continue to invest in its current sea-
based trade routes by building additional shipping capacity in its ports and merchant marines.
The CCP will continue to improve its own road and railroad systems to increase the through but
for the flow of goods between eastern and western PRC. The PRC has pledged to spend one

trillion USD on the famed “One Belt One Road” program to increase influence on the PRC
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periphery, so it can eventually have access to land trade routes that avoid the use of the SCS or
avoid its choke points.1?®

The CCP has added dozens of destroyers that are nearly as capable as the Type Il
Arleigh Burke class destroyers used by the United states.>* The CCP also has increased its
diesel-powered submarines fleet. These submarines are great for protecting the inner island
chains but are vulnerable outside of those areas because of the need for fuel. The PLA(N) also
has a few nuclear-powered submarines, but not enough to turn the tide in a blue water conflict if
one uses Germany during World War | and World War Il as a predictive model. Overall the
PLA(N), can defend inside the first island chain with A2/AD system supplementing its surface
and subsurface combatants.” The PRC can threaten the second island chain with these forces,
but they would be much more vulnerable to destruction, so it is not likely that the PRC can or
even wants go outside the SCS. All of the preparations seem to suggest more of building a
fortress to defend instead of developing expeditionary capabilities to conduct offensive
operations. Indicating that the PLA and PLA(N) plans to stay in the range of their missile
defensive belts and defend their homeland while making it expensive for an enemy to attack.

The CCP has tight control over its financial system using its central banks. This makes
the PRC economy a debt-based economy with most loans originating at the central banks. There
is a cascading loan system that gives access to capital for risky investments through second and
third order loans though a group that is best described as other financial institutions (OFI). The
equity based financial systems in the PRC economy are small compared to their economy and

tend to have problems with insider trading and other corruption.*?® Both systems need further

I The first Island chain refers to the islands that border the South China Sea and East China Sea,
and the second island chain includes the Philippine and Celebs seas

25



regulation to remove the potential for corruption. The bad loans, insider trading, building unused
infrastructure and other forces will erode the credibility of the PRC financial system if regulation
and reform is not put in place. An adversary could use this bad debt as a weapon by causing the
default on large number of OFI loans, and preventing the free flow of revenue by using
counterfeit currency and manipulating the accounting data at these state owned enterprise banks.

While the PRC economy has “opened up” it is not a free market as shown by how the
PRC sets it monetary values and GDP. The PRC also does not allow market forces to dictate its
economy especially when it is protecting a SOE. This model has allowed the PRC to expand its
economy, but at the cost of a massive national debt. Eventually, the debt will become too large
for the government to continue to make the economy expand.

The PRC can grow enough food to support its population on staples like wheat and rice,
but the growth of the PRC economy has raised the demand for animal proteins which require
more land to raise than the PRC has available. The PRC has developed much of its arable land.
There are also detractors to agricultural expansion in the form of pollution, out dated farming
practices and poor irrigation. The PRC agriculture sector seems to be a source of employment
for its citizens instead of a way to feed its people. There have been reforms in this sector that
allow commercial forces to increase production, but not a move to modernize.

Water is scarce in northern PRC, so the short-term solution is to move water from the
south. This is a band aid for a gunshot wound and is causing problems within the PRC economy.
It takes energy to move the water. Part of the trip is uphill, and it needs to be filtered to remove
sediment and pollutants. The PRC has resettled millions for this North South Water Transport
Project (NSWTP). Cities have enacted laws to create and enforce a population limit on their

cities. The PRC will need to take more extreme measures to take control of their water
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problems. This could be why the CCP sends ethnic Hans to places within and outside of the
PRC. Itis easier to physically support them somewhere that is not Northern China.

Desalination technology is a solution for the CCP, but there will have to be some major
innovations to be able to implement it at the scale needed for the PRC. Perhaps if it is only used
for drinking water and no other use it will help some of these PRC megacities, since part of the
water problem is water pollution. The problem is that the coastal sea water is heavily
contaminated, and the ground water along the coastal regions has sea water intrusion.128

With the amount of pollution in the PRC it may be monumental task to clean up its
pollution, but the PRC can adopt the US Environmental Protection Agency (EPA) model and its
Superfund sites.*?” The “EPA’s Superfund program is responsible for cleaning up some of the
nation’s most contaminated land...ensuring that people can live and work in healthy, vibrant
places”'?® The Superfund program does not work if environmental pollution laws are not
enacted and enforced. An EPA could stop companies from polluting, and the Superfund
program would allow the PRC to clean up its waste water problems by isolating the worst
offenders and stopping the problem from spreading while toxins are removed from the site. As
April 2019, the US EPA superfund program manages 1810 sites using its National Priority List
(NPL).1?® Using the NPL, there are 413 sites that have been cleaned up since 1982, and all of the
active sites have been quarantined to minimize human exposure to harmful substances.*® It
would help to better the quality of life for their citizens, and prevent rivers from catching on
fire.131

The PRC has resource vulnerabilities that an adversary would and most likely will exploit.?

The PRC relies heavily on imports of petroleum and other goods that it receives from other

countries via sea shipping lines.®* Any competitor nation will likely deal with the PRC the same
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way if they find themselves involved in an armed conflict with the PRC. The PRC will likely
take more overt actions to shield its vulnerabilities if it is expecting to enter an armed conflict
with one of its neighbors.

Indications that the PRC is preparing for conflict or expanded competition

The CCP knows that it has resource vulnerabilities. Prior to provoking an incident or
taking a preemptive attack against an adversary it will want to shore up its own economic
position.

One of the first steps to prepare for conflict would be to expand strategic petroleum
reserves. A 30, 60 or 90 day supply is not sufficient to wage a war. Prior to World War 11, Japan
stockpiled a two year supply of petroleum and had to make decisions late in the war based on
their fuel shortages.’** Like Japan, the PRC does not have a large natural petroleum reserve to
draw upon, so a two year supply may not be enough if petroleum imports are completely
severed. Unlike the 1940°s Japan, the PRC does have proven reserves it could access.!®® Rapid
expansion of PRC strategic petroleum reserves coupled with expanded production capacity could
be a prologue to PRC armed conflict. The claims in the South China Sea could see the CCP
sending out Mobile Drilling Units into the region to search for and extract petroleum.
International law does not recognize these claims, so this action would have to be on a small
scale to stay below the threshold of war.

The petroleum dependence is unlikely to cause the PRC to enter a war except in the near
term, since it is focusing electrifying its transportation system. This would shift from a
petroleum consumption to electrical energy consumption. It has enough coal infrastructure and a
large enough strategic supply of petroleum that it should be able to last for a few months before

needing more petroleum. There are side effects to coals use, but the coal reserves in the PRC are
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enough to make it energy independent especially when the PRC can reduce its petroleum
dependence through electrifying its entire transportation system.

Most trade arrives in the PRC via commercial shipping. There are several different
specialized ships that are used to transport crude oil, liquefied natural gas, etc. They all share
one common feature in that they are large and can only enter the South China Sea by a few
routes. Any military with the ability to interdict vessels heading towards these choke points will
do so in a war against the PRC.**® Small scale interdiction would cause effects to their
population. The PRC A2/AD covers the SCS, which would move the interdiction of commercial
shipping outside of the SCS unless the enemy is able to defeat the A2/AD system. This enemy
would either destroy or divert the ships to other ports. This interdiction does not need to be
military. It could be a pact between energy exporters to not sell to the CCP. This maritime
vulnerability will cause the PLA(N) to escort these easily targeted commercial ships. PLA(N)
escorts would have the effect of spreading the PLA(N) forces out and away from the missile
umbrella of the South China Sea.

To prepare for conflict the PLA(N) would train on how to escort vessels in a contested
sea. They would invest in the development of technology to detect and destroy submarines. The
biggest indicator would be the expansion of production capability for vessels that would be used
as escorts to replace their expected losses. This would not necessarily be the vessels, but the
facilities to produce the vessels the PRC has been doing several of these actions which puts it in
a security dilemma with the United States.

The PRC has enough food production capacity to feed its population, but their diets
would lose a lot of animal protein. While this would cause some grievances within the

population it would not be catastrophic to internal stability. To account for the expected
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devastation to food production, the PRC would improve their food storage lengths by drying and
canning food. In 1944, the devastation in Europe lead to the United States providing nearly all
of the food for the continent, but there was still a shortage causing starvation. This indicates that
a country that is nearing its agriculture capacity will be vulnerable to even a small disruption in
their food production capability.

The already scarce water in northern PRC could be an issue even if the PRC’s enemy
does not directly target the NSWTP canals and pumping stations. Water scarcity is a difficult
problem in a peace time environment, but in a war it could become severe. The PRC could
resettle large portions of the northern population. It could divert more water by expanding the
NSWTP, construct sports stadium sized water tanks or retention ponds, repurpose some
commercial vessels to desalinize sea water in international water, or some combination of these.

The CCP tends to make decision based on improving internal stability, and as long as the
PRC is stable it will continue to pursue regional hegemony. The goal of hegemony does not
necessarily require conflict. The most likely resources that will drive the CCP strategic decisions
and policy will be water and energy related.

Conclusion

The PRC has slowly shifted from a fully planned economy to an economy that has some
aspects dictated by market forces. These market forces allowed the expansion of the PRC
economy through the establishment of free markets and globalization. Market forces in the labor
market allowed the expansion of the urban work force away from the rural areas, because of the
hukou system and other factors keeping the workers families away from the cities.

The globalization of the PRC economy into the world economy has expanded some of its

resource vulnerabilities. The two most vulnerable areas are petroleum and water. The PRC
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imports 9 million barrels a day of petroleum to supplement its 13 million barrels a day of
consumption. The PRC has stopgaps in place to try to reduce this vulnerability, but eventually
they would erode. The PRC is developing land-based trade routes using pipelines to Russian oil
fields, and they have more than 450 million barrels of petroleum in reserve. Regardless, the PRC
requires petroleum to come through the straits of Malacca and other choke points into the SCS.
In a conflict the PLA(N) will want to control these choke points and protect its trade from attack.

Water is scarce in the northern half of the PRC. There are indications that it is going to
get worse before it gets better. There will need to be reforms to improve the agriculture sector to
not waste water, and the use of the SNWTP to provide the CCP with more time to prevent a
water crisis in northern PRC. The SNWTP is a huge vulnerability that a committed enemy
would exploit in a protracted war to cause a humanitarian crisis for the PRCs areas that already
have water scarcity issues. The problem with the PRC water distribution is that the majority of
the arable land is located in water scarce areas and reducing the amount of water being sent via
the SNWTP would affect the PRCs food and water supplies.

The PRC is in a strategic competition with the US with the goal of gaining hegemony
over its near abroad. To do this the PRC has expanded its PLA(N), built shoals and reefs into
military outposts and built an A2/AD system that cover the SCS. It has built up a reserve of
petroleum to be able to survive a short time oil shortage. The PRC continues to grow staples to
feed its population even though its population is eating increasing amounts of animal proteins.

The most likely indicator that the PRC is expecting a conflict is the expansion of its
strategic petroleum reserve and establishing a strategic water reserve that would most likely need
to be filled with imported water. The PRC would most likely do both very slowly but would

have to build the infrastructure to store both liquid resources. Monitoring for a sudden increase
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of petroleum imports and using tankers to bring water into its northern ports could indicate that

the PRC is preparing for armed conflict.
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Table 1. Summary of Safe Air Quality Limits

Air Pollutant WHO annual mean WHO short term mean limit!
limit!

Fine Particulate Matter (PM25) 10 25 (24-hour)

Course Particulate Matter (PM1o) 20 50 (24-hour)

Nitrogen Dioxide 40 200 (8-hour)

Sulfur Dioxide 20 500 (10-minute)

Ozone (Smog) N/A 100 (8-hour)

1. Units in ug/m3 annual mean
Source: “Ambient (outdoor) air quality and health,” World Health Organization, May 2, 2018,
https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health
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