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Abstract
The China-Pakistan Economic Corridor (CPEC) is a journey towards economic integration of Eurasia. The CPEC contains
US$62 billion investment projects on energy, infrastructure, and other development projects in Pakistan. However, CPEC could
enhance climate change vulnerabilities for the faltering economy of Pakistan due to its three possible environmental risks and
repercussions. Its major environmental concern is related to energy projects as three quarters of the newly planned energy will be
generated from traditional coal-fired power plants. Traditional coal power plants are the major contributors to CO2 emissions and
smog, which ultimately lead to global warming and climate change. Its second important environmental concern is linked with
massive tree cutting for the construction of various road networks from Kashghar, China, to Gwadar, Pakistan. Tree cutting leads
to enormous concentration of CO2 emissions along the road networks. Vehicle trafficking is its third important environmental
threat. Karakorum highway is expected to carry up to 7000 trucks per day that will release up to 36.5 million tons of CO2. Despite
all the environmental risks, the CPEC enables Pakistan to manage energy crisis and upgrade aging infrastructure. However, if
appropriate remedial measures are not taken to diminish environmental risks, Pakistan will be among major contributors to CO2
emissions, and its rank will be worsen in global climate risk index, after completion of this project. Therefore, it is very crucial to
assess possible environmental impacts of CPEC projects regarding energy, infrastructure, and transportation. Furthermore,
scientists from both countries should collaborate to manage the environmental repercussions of CPEC projects.
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Dear Editor,
The China-Pakistan Economic Corridor (CPEC) is a framework of regional connectivity. One Belt One Road initiative
comprises of two trade connections: Silk Road Economic Belt
and Maritime Silk Road for the economic integration of
Eurasia. The CPEC is the part of Silk Road Economic Belt
and was launched in 2015. The CPEC contains US$62 billion
projects on energy, infrastructure, and other development projects in Pakistan (CPEC 2019). It is considered a game changer for the faltering economy of Pakistan as it is predicted to
accelerate country’s economic growth at 7.5% during the
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period of 2015–2030 (Mirza et al. 2019). It is further predicted
that CPEC will create around 700,000 new jobs in Pakistan by
expediting mineral exploration, agricultural development, IT
revolution, communication networks, trade, and investment
till 2030 (The News 2019). The CPEC is also important for
China’s economy as it will boost trade of Chinese products by
providing the shortest route to the markets of Middle East,
Africa, and Europe (Khursheed et al. 2019). Moreover,
China will get the opportunity to develop its north-western
territory Xinjiang.
In addition to economic benefits, the CPEC has huge potential to address climate risks and environmental problems of
Pakistan. Pakistan ranks seven among top ten climate changevulnerable countries in the long-term global climate risk index
2019 (Eckstein et al. 2019). Moreover, the country is facing
multidimensional challenges of climate change such as floods,
droughts, heat waves, diseases, and increase in poverty and
hunger (Nabi et al. 2019). In contrast to put more stringent
measures on environmental factors in the implementation of
development projects, Environmental Impact Assessment
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(EIA) has been ignored in the formulation of CPEC projects.
Recent studies have warned that the CPEC investments shall
have direct adverse impacts on Pakistan’s water, air, and biodiversity (Huang et al. 2017; Zhang et al. 2017). The possible
environmental concerns may drastically reduce the CPEC’s
potential benefits.
One of the major environmental concerns of the CPEC is
related to energy projects in Pakistan. To encounter energy
crisis in the country, the CPEC’s major investment, US$33
billion, is allocated to 19 energy projects, and three quarters
of the newly planned energy will be generated from traditional
coal-fired power plants in Sindh (Thar-I and Thar-II coal power plants), Punjab (Sahiwal and Salt Range coal power plants),
and Balochistan (Hub and Gwadar coal power plants) provinces (CPEC 2019). On the fact, traditional coal power plants
are the major contributors to CO2 emissions and smog, which
ultimately lead to global warming and acid rain (UCSUSA
2017). Already seasonal smog has engulfed large areas of
Punjab and Sindh provinces, and it has resulted in many fatal
road accidents due to zero visibility and hospital admissions
every year. Envision, what will happen to the environment of
these provinces when coal power plants start their full operation (Ali 2018), as coal fires along with automobile exhausts
and burning of agricultural wastes are three major sources of
smog (Stanley 2019). Further, poor air quality in these areas
will result in growing cases of asthma, lung tissue damage,
bronchial infection, and heart attack. Greenhouse gas (GHG)
emissions coming from coal-fired power plants can be reduced up to 33–45% by adopting ultra-supercritical coal technology that helps to convert GHGs or particulate matter into
supercritical fluids before releasing to the atmosphere
(Myllyvirta 2017). Besides, supercritical fluids can be used
to make acids, which are used as a raw material in different
industries like pharmaceutical industry (Kern 2008). The upfront cost of this technology is 20–30% higher than traditional
coal-fired power plants (Power Technology 2016), but its life
span is 10–15 years more than traditional technology (Kumar
et al. 2015). China has also switched to this modern technology 10 years back, after suffering from huge health burden
due to polluted gray skies in six cities (Ali 2018; Yu and Abler
2010). Under the CPEC, 30% of energy investment is targeted
on renewable energy generation alternatives such as hydro,
solar, and wind power projects to avoid greenhouse
gas emissions in the country (CPEC 2019). However, this is
high time either to redirect most of CPEC investment in renewable energy projects to abridge energy gaps as Pakistan
has huge potential for these environmentally sustainable solutions or to at least switch to supercritical coal technology.
Another major environmental concern of CPEC is linked
with cutting down trees on large scale for the construction of
various road networks in Pakistan. The CPEC road networks
can be divided into northern section and three other alignments, western, eastern, and central, which start Kashghar in
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the western part of China and end in Pakistan through
Gwadar, Balochistan (CPEC 2019). More than 54,000 fruit
or non-fruit/forest trees have been chopped down in
Abbottabad, Nowshera, Lower Dir, Swabi, Mardan, and
Malakand districts in 2017 (Sadaqat 2017; SDPI 2018). A tree
can absorb 50 pounds of CO2 per year and can play important
role to mitigate risks of climate change (CO2 Measurement
Specialists 2018). After massive cutting, 7 million pounds of
CO2 were not absorbed by trees in these districts in 2017 and
are still accumulating in the atmosphere. These districts are
already at high risks of climate change that appears in the form
of increased temperature, droughts, soil erosion, untimely
rains, and glacier melting that ultimately lead to extreme
flooding. Nowshera, Lower Dir, Swabi, Mardan, and
Malakand are previously the most vulnerable districts to monsoon flooding (Ali 2017). Tourism industry of these districts
has also badly affected. Afforestation is the only remedy to
protect biodiversity and deteriorated natural environment. It is
required to plant eight trees as a reparation for an uprooted one
(Sadaqat 2017), besides compensating owner of the land with
reasonable standing value of each tree. Current plantation
drive needs to be more rigourous in terms of tree selection
and monitoring.
Vehicle trafficking is also an important environmental
threat under CPEC in the northern areas of Pakistan. After
the completion of road networks under CPEC, the
Karakorum highway is expected to carry up to 7000 trucks
per day that release up to 36.5 million tons of CO2 on the way
to Gwadar (Qazibash 2017). CO2 emissions and particulate
matter will change the local climate by deteriorating the air
quality. Air pollution has both acute and chronic health effects
and contributes to increase morbidity and hospital admissions.
Increased CO2 emission will drastically melt the glaciers and
will increase flash floods. In Baluchistan, 2019 sudden and
unexpected flood has affected 40,000 people, with the loss in
property and livelihood (WHO 2019). Emissions of CO2 and
particulate matter can be combated through adopting the following measures such as improving the aerodynamic character of vehicles; switching to alternative fuels e.g., biodiesel;
improving road infrastructure; revising maximum weights and
dimension of heavy-duty vehicles under European Molecular
System (EMS), and truck platooning (linking of two or three
self-driving trucks in convoy). However, EMS has maximum
effect to combat CO2 emissions (EAMA 2017). These measures have been proved to be successful in all adopted countries such as Denmark, Finland, the Netherlands, and Sweden,
while successful tests are underway in Belgium, Germany,
and Spain (EAMA 2017). Nonetheless, catalytic converters
suggested by earlier studies can change only the GHGs from
unstable to stable form (Catalytic Converts 2019), despite expensive technology and short life span. Another possible remedy to reduce CO2 emissions is the employment of electric
vehicles to ensure eco-friendly corridor.

Environ Sci Pollut Res (2020) 27:4661–4663

Despite all the environmental risks, the CPEC enables
Pakistan to manage energy crisis and upgrade aging infrastructure. However, if appropriate remedial measures are not
taken to diminish environmental risks, Pakistan will be among
major contributors to CO2 emissions, and its rank will be
worsen in global climate risk index, after completion of this
project. Therefore, it is very crucial to assess possible environmental impacts of CPEC projects regarding energy, infrastructure, and transportation. Furthermore, scientists from both
countries should collaborate to manage the environmental repercussions of CPEC projects.
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