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Executive Summary 
At a time when Pakistan is struggling with the challenges of the COVID-19 pandemic, this study 

highlights its impacts on the economy of Pakistan, particularly in the energy and power sector. A 

sudden drop in energy demand and economic growth at the start of the pandemic provided an 

insightful opportunity to “build back better” by adopting more resilient and sustainable way of 

recovery using the economic recovery packages and stimulus, while considering the country’s high 

vulnerability to climate change impacts and meeting the Nationally Determined Contributions 

(NDCs) for Paris Agreement.  

This study attempts to provide an impact assessment of COVID-19 on Pakistan’s energy and 

power sector, with an opportunity to build back the economy using clean energy pathways by 

exploring the potential of economic recovery stimulus and packages. The broader objective is to 

examine the potential for the economic recovery packages of Pakistan to be focused on ‘Green 

Recovery’ stimulus and measures to foster an accelerated transition towards clean energy, 

simultaneously spurring green economic recovery and growth, creating millions of jobs and putting 

emissions into structural decline. 

The key highlights of the study are: 

• The first critical impact of COVID-19 on the energy sector was the reduction in the annual 

energy demand in Pakistan. According to the Ministry of Energy and Central Power 

Purchasing Authority (CPPA), the electricity consumption was reduced by around 30-40% 

in March 2020. The Commercial sector experienced the largest demand drop of around 

75% followed by the industrial sector that stood at 65%. Although residential demand for 

energy increased, this had a significant economic impact as around 70% of the power 

consumed by the residential sector is subsidized. The power distribution companies 

(DISCOs) were also substantively impacted as the recoveries fell to 88.77% from 90.25% 

in FY19, mainly due to the practice of manual billing which was restricted due to traveling 

constraints and mobility limitations.  

• Improvement in air quality and impact on emissions came as a by-product of imposed 

lockdown during the initial months of COVID-19. The concentration of Particulate Matter 

(PM) decreased even up to 61% in the most polluted city of Pakistan i.e. Lahore. Against 

7.6% required annual decrease of emissions under the Paris Agreement the total emissions 

in 2020 fall by around 8% in Pakistan.  

• According to the Indicative Generation Capacity Expansion Plan (IGCEP 2021), the GDP 

growth during the pandemic declined by 0.38%, facing a decline in agriculture (2.67%), 

industry (2.64%), and commercial (0.59%) sectors of Pakistan. Furthermore, supply chains 

and the manufacturing sector of Pakistan (especially textile) were the hardest hit during the 

pandemic. According to Pakistan Electric Power Company (PEPCO), the electricity 

demand would remain 25-30% lower in 2020, if the pandemic continued beyond 2020 with 

further imposition of restrictions, lockdowns and supply chain disruptions.  

• Positively, the Government of Pakistan had put forward fiscal recovery packages to 

counter the impacts of COVID-19 on different sectors. However, the stimulus put forth 

is currently not aligned with the opportunity to recover the economy on the green 

transition pathway. Therefore, this study attempts to emphasize the need for accelerating 

clean energy investments in the economic recovery of Pakistan, in the form of green 

recovery stimulus packages, green reforms, policy measures and plans. 
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• The study models the impact of COVID-19 on the energy sector of Pakistan under 

different scenarios of recovery. A Pre-COVID Scenario (PCS) has been used as a reference 

to compare the impacts observed in the Post-COVID5 Scenarios: a fast recovery track 

(COVID-BAU), a slow recovery track (COVID-SR), and a green recovery track (COVID-

GR) have been modelled.  

• Based on the results, the energy demand of Pakistan in 2019 was around 68 Mtoe 

(including the non-commercial use of biomass in rural areas).  

- In PCS scenario, the value was expected to be around 73 Mtoe by 2020 and is expected 

to increase to 143 Mtoe by 2030 and 213 Mtoe by 2040. 

- In COVID-BAU, the demand would increase to 115 Mtoe by 2020 (which is 28 Mtoe 

less than the projected value in Pre-COVID Scenario) and 160 Mtoe by 2040. 

- In case of slow recovery (COVID_SR), the energy demand will reach around 107 Mtoe 

by 2030. This is approximately 5% less than the value in the fast recovery scenario and 

25% less than the value in Pre-COVID Scenario. 

- In green recovery scenario, the energy demand by 2030 is only 104 Mtoe which shows 

that when compared with a business-as-usual (BAU) scenario, green recovery has led 

to energy savings of around 10 Mtoe or around 9%. This is mainly driven by using 

more efficient technologies, efficiency improvement in current technologies, green 

buildings, increase in fuel efficiency and the use of renewables and electric vehicles. 

• In the Power sector, the energy demand in the power sector6 in 2020 in all Post-COVID 

Scenarios dropped by 5 TWh as compared to the projected values of the pre-COVID 

Scenario i.e. 385 TWh by 2030 and 725TWh by 2040.  

- The power demand under COVID_BAU is projected to be 275 TWh by 2030 and 414 

TWh by 2040, which is 28.5% and 42.8% lower than the projected values of pre-

COVID Scenarios of 2030 and 2040 respectively.  

- If the pandemic lasts for three years (slow recovery), a further drop of around 40 TWh 

(i.e., 235 TWh) can be observed by 2030, and will be 82 TWh (i.e., 332 TWh) less than 

COVID_BAU by 2040.  

- In a Green Recovery Scenario, the power demand is increasing at a lower rate, 223 

TWh by 2030 and 298 TWh by 2040, leading to savings up to 53 TWh by 2030 (as 

compared to COVID_BAU) which could further go beyond 116 TWh by 2040. This 

is mainly due to the use of energy-efficient appliances and uses.  

• The energy generation mix in the pre-COVID Scenario was predominantly based on 

using indigenous coal resources due to the high cost of imported fuels and long-term 

PPAs, utilizing coal for base load power. The scenario is based on the targets and goals of 

Alternate Renewable Energy (ARE 2019) Policy, which states to have a share of 30% solar 

and wind and 30% hydro by 2030 and as per the energy plan of Government envisioning 

the share of coal to be around 16% and that of hydro 36% (used in the model)7.  

 
5 In all post COVID scenario, IGCEP 2021 has been used as the guiding document as it has already been approved by the 

Government of Pakistan and National Electric Power Regulatory Authority (NEPRA). Also the term Post-COVID implies the 

time after COVID pandemic began in Pakistan. 

6 The value of power generation depicted here is the value required to meet the energy demand of the country. The long-term 
implications of changing electricity demand should be very carefully monitored by the relevant departments as neglecting this aspect 
could lead to idle capacity payments while the country is already operating in a surplus mode.  

7 In Fast and Slow recovery scenario, the share of energy generation mix is same as both are driven by the same policy. However, 

the value generated by each source differs since a slow recovery scenario has a comparatively lower energy demand. 
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- Energy generation mix till 2030 follows the same pattern in the Post-COVID Scenarios 

of BAU and SR, based on the recent IGCEP 2021, in which the share of coal in total 

power generation mix is around 21%, hydropower to be 49%, and solar and wind 12% 

of the total generation mix by 2030. Use of Residual Furnace Oil (RFO) is entirely 

phased out by 2025, while natural gas also has a share of around 3% by 2030.  

- In a green recovery scenario, the constraint of IGCEP 2021 is lifted after 2030 and the 

model has taken a larger share of VRE sources due to their lower costs. As per the 

modelling results of this study, the share of VRE i.e. Solar and Wind has increased 

from 12% to 36% (i.e. 20% wind and 16% solar) by 2040. The model depicts the share 

of coal to reach around 20% by 2030, and 10% by 2040.  

• In case of carbon emissions: 

- In 2020, the overall emissions from major demand sectors experienced a drop of 

around 14.2 Mt of CO2 equivalent. The emissions in Pre-COVID Scenario were 

expected to increase to around 256 Mt by 2030, however, in Post-COVID Scenario by 

2030, the overall emissions are expected to be reduced to 183 Mt in a fast recovery, 

168.5 Mt in slow recovery and 164 Mt in a green recovery scenario. In 2030, the value 

in Green Recovery scenario is 19 Mt lower than its value in a fast recovery scenario 

representing a drop of around 10.3%. By 2040, this drop can go beyond 16% due to 

increased use of energy efficient appliances and a shift from traditional to modern 

energy consumption patterns.  

- In the power sector, the model only considered the direct CO2 emissions from the 

power plants. In the Pre-COVID Scenario, an increased penetration of local coal-

based power generation would result in increased emissions beyond 2030 when the 

constraints of ARE policy are lifted.  The emissions in Pre-COVID Scenario was 

expected to increase from 50 Mt in 2019 to 88 Mt in 2030 and 338 Mt in 2040.  In case 

of Post-COVID Scenarios, the emissions are expected to increase from 50 Mt in 2019 

to 53 Mt, 45 Mt and 42 Mt by 2030 in fast recovery, slow recovery, and green recovery 

scenarios respectively. By 2040, the values in these scenarios will be 79 Mt, 63 Mt and 

29 Mt respectively. However, it should also be noted that in all Post-COVID Scenarios, 

a decrease in emissions is also resulting from a decrease in energy demand. In a green 

recovery scenario, the emissions by 2040 are even lower than the current value of 

emissions since 82% of generation share is coming from renewables (including 

hydropower) which do not contribute to direct emissions.  Therefore, increased share 

of clean energy sources and energy conservation measures would play a critical role in 

driving the emissions to a lower value in a green recovery scenario. 

• Green recovery, however, is a daunting task for developing countries like Pakistan due to 

the limited window and fiscal space. In economic terms, this study suggests that unless 

supported by economic stimulus and recovery packages, COVID-19 will have a long-

lasting impact on the economy considering a longer delay in recovery to have more serious 

implications. The model depicts that: 

- GDP growth in pre-COVID Scenario was expected to increase from a little over $280 

billion in 2019 to around $483 billion till 2030. By 2040, this value would have 

increased to even above $825 billion.  

- The COVID-BAU scenario depicts that the GDP growth would be around $376 

billion by 2030 and $613 billion by 2040. This represents that to bring country back on 

track to PCS, economic stimulus of around $107 billion would be required by 2030 

and $212 billion by 2040. 
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- In COVID-SR scenario, there would be a reduced GDP of $368 billion by 2030 and 

$521 billion by 2040 which implies that the country would require the economic 

stimulus of $8 billion by 2030 and $92 billion by 2040. This clearly emphasises the need 

to allocate more financial resources in the recovery packages to counter the long-term 

impacts on major economic sectors. 

- Both COVID_ and BAU BAU_GR represent an overlapping trend since the growth 

assumptions for GDP of both scenarios were taken the same.  

- Even if Pakistan managed to recover from the COVID in a single year, there will be 

an economic loss of around $30 billion.  

• To quantify the investments required in energy sector for green recovery8, the investments 

profiles are generated based on the levelized cost of energy (LCOE) of each source of 

generation, representing the minimum value at which electricity must be sold to break 

even.  

- By 2030, the net present value of all power sector investments sums to around $39.2 

billion (IGCEP 2021). This is however in addition to the committed projects and 

capacity payments of existing IPPs.  

- By 2030, the levelized cost of electricity in COVID_BAU will increase to $16 billion. 

In a green recovery scenario, this cost is limited to $13 billion. This means that energy 

efficiency and conservation measures can lead to savings of around $3 billion in a single 

year. In 2040, these savings would have further increased to $9 billion in a single year. 

After 2030, however, the increasing share of VRE, i.e. solar and wind also play a critical 

role in reducing the total investments due to their cons. 

- Total Investments in the energy sector of Pakistan in 2020 were around $56 billion9. 

In Post-Covid Scenario, this value is expected to increase to $108 billion by 2030 (ibid). 

A Green Recovery by 2030 would, however, require total investments of $120 billion10 

reflecting an increase of around 11%. This model, however, does not highlight the 

long-term economic gains of investing in green infrastructure and mainly shows the 

total investments that would be required.  

Policy Recommendations 

While Pakistan is recovering from the COVID and making plans to “build back better”, concerted 

climate action and responses are required at this point, with more sustained and positive side 

effects: clean energy, clean air, green jobs, clean water, and more nature, with the following key 

recommendations: 

- In recovery phase, renewable energy investments need to triple by 2030 if Pakistan 

hopes to effectively fight the impact of climate change and keep volatile energy markets 

under control. This would require technical and policy solutions to reduce investments 

in coal, oil, and gas and urgently invest in large-scale renewable energy. 

- The recognition of recent climate disasters and climate change patterns is the key to 

have strong commitment to climate action reflected through ambitions and targets in 

the revised Nationally Determined Contributions (NDCs) of Pakistan. A recognition 

that the inefficient fossil fuels and subsidies are not in line with the Paris agreement 

could lead to reiteration of commitment to mobilize financial resources to mitigate 

 
8 Since the model works on a demand supply equilibrium, it does not calculate the cost of stranded assets. The 
values shown above are the investments that will be required for generating the required power. 
9 UNESCAP & SDPI, “Covid-19 And the Future of Energy in The Asia- Pacific:  Building Back Better”, 2021 
10 Revised NDCs of Pakistan have calculated this value to be around $101 billion. 
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both CO2 and non-CO2 emissions such as methane and Hydrochlorofluorocarbons. 

A strategy to reduce coal mines, methane emissions can reduce the demand for coal 

by using clean alternatives and would help curtail emissions. 

- A major challenge is to cater for lost jobs and prioritize actions for just transition. 

Pakistan needs to further its biodiversity and nature-based solutions such as the Ten 

Billion Tsunami Tree Programme (TBTTP) to create green jobs and employment 

opportunities.  

- Availability of sustainable finance for supporting green recovery is extremely critical 

for poorly resourced counties with limited fiscal space such as Pakistan. It requires 

mobilizing the private-sector finance through Green Bonds, building a strong 

Environment, Social, and Governance (ESG) profile to increase transparency, create 

awareness and strengthen the commitments of investors and the corporate sector. 

“Strategic risk-sharing” by Development Finance Institutions (DFIs) and Multilateral 

Development Banks (MDBs) can be used as a tool to mobilize the private capital for 

sustainable recovery while the investments are already shifting from supporting 

emergency liquidity to financing the recovery. Support packages for SMEs, leveraging 

and de-risking of finance and other green financing mechanisms such as debt swaps 

for green recovery can be adopted to further mobilize green investments. 

- Green finance has not yet caught up to include biodiversity risks and opportunities, 

while the loss of biodiversity has accelerated over the past decades reaching tipping 

points where restoration becomes near to impossible with social and economic risks. 

In the light of this, the financial institutions, and regulators need to quickly accelerate 

innovation and regulations to provide relevant capacity to reduce and revert nature 

loss.  

- Considering that environmental challenges are transitional in nature, international 

cooperation can be supported through the transfer and exchange of low-carbon 

technologies, environmental goods, green products, best practices, data sharing and an 

increase in sustainable finance flow between developed and developing countries. 

Climate negotiations (such as COP 26) are critical waypoints to drive multilateral 

actions on agreed environmental goals. 

- Considering both cost and environmental benefits of energy efficiency and 

conservation techniques, Public-Private Partnerships (PPPs) can be used for the 

implementation of building codes, energy performance standards and energy efficiency 

certificates. Financial incentives can help promote energy efficiency by reducing the 

cost burdens through public-private partnerships, green funding, property assessed 

clean energy financing and assistance permitting fee reduction or elimination. 

Government-supported launch schemes can be launched for energy renovations for 

existing building as a “whole of economy” decarbonisation approach to counter 

emissions generated in manufacturing, construction, maintenance, and demolition in 

the housing sector. 

- Impact on health facilities during the COVID has highlighted the importance of 

increasing energy access. The recovery process must revisit the regulatory frameworks 

and business models of the energy sector. Decentralized and roof-top energy systems 

can be adopted along with smart meters, electronic bill payment methods and digital 

infrastructure.  Medium-term investments for grid improvement, control and data 

acquisition system can drive to better customer satisfaction and lower costs. For 

restructuring energy subsidies, identification of the ones that are inefficient and lead to 



12 | P a g e  

 

inequity and wasteful consumption should be prioritized. Subsidy reforms should be 

designed in a way where they are less distortionary to the prices and incentives and 

more effectively targeted to the poor. 

- The concept of circular economy approaches for the industries are the key to emission 

reduction and sustainability to eliminate waste and pollution and increase resource 

efficiency and resource recovery. 
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1. Background and Introduction 
Energy and power are the essential components for driving economic growth, especially in 

emerging markets. Achieving Sustainable Development Goal-7 (SDG-7) 7—Ensure access to 

affordable, reliable, sustainable and modern energy for all is a necessary precondition for progress 

on many other SDGs, including those concerning health, education, industry, sustainable cities 

and more. 

A major energy transition phase has been observed in which many countries those have tried to 

opt for most sustainable energy future. While the trend is largely advocated by moving away from 

fossil fuel and adoption of renewable energy resources, there are still some questions over the scale 

and timeline of such a transition. While the energy sector of Pakistan was already marked with 

major inefficiencies and financial debts, COVID-19 has had an impact on the sector, particularly 

by leading to a reduction of demand, financial stress and disruptions to the power supply chain. 

Analysing the impact on the energy sector was equally as critical as analysing the economic sector 

as COVID-19 unleashed major impact across the energy domain. This exposed the vulnerability 

of country to external shocks which resulted in deep financial impact that were faced by all key 

sectors (Government, industries, residents, commercial, etc.). Figure 1 describes in detail how 

different sectors were affected globally during this pandemic (Nations-Pacific, 2020; Pradhan, 

2020; Thomas, 2020; WHO, 2020). Many of these are expected to have a long-lasting impact that 

will significantly alter the landscapes. 
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Figure 1 Impacts of COVID 19 on different sectors 

The COVID has greatly impacted the demand profiles and other processes including the 

penetration of renewables, energy prices, supply chains etc. for each country. Although Pakistan 

managed to hold the countrywide spread of the virus better than other economies, the impacts 

were still loud and clear as the virus still looms large across most of the regions. Due to imposed 

partial and complete lockdown across the country, the energy consumption and normal day 

working were deeply interrupted. A complete lockdown was implemented in Pakistan in March 

2020 that halted most economic activities in the country (Khadijah Abid, Yashfika Abdukl Bari, 

Maryam Younas, Sehar Tahir Javed, 2020). The impacts on various sub-sectors are highlighted 

below: 

• Energy Demand: During COVID-19, the typical demand profiles changed, and the 

countries observed new load mix at different intervals. As per the reports of MoE and 

CPPA-G, in March 2020, the electricity demand of Pakistan decreased by 30-40%, while the 

commercial was down by 75% and the industrial by 65%. Similar trend was observed across 

the world with energy demand falling  significantly (Country details are attached in Appendix 

1-Section 2). Although the demand of residential sector increased but the economic downfall 

couldn’t be averted since a major residential portion of around 70% is subsidized by the 

government. Hence the sector revenues were majorly impacted at the start having no idea 

how long the pandemic will last. 

• Revenue loss and financial recoveries: Recovery of electricity bills decreased mainly due 

to limited mobility and hard financial situations. It was a major problem faced by the 

DISCOs that suffered badly during the transition period. DISCOs in Pakistan could only 

collect 61% of the billed amount  in February 2020 as compared to the usual value of around 

90% (WIE, 2020). The values even declined in next couple of months. Further due to 

mobility restrictions, the ground workers who practice manual meter readings were unable 

to keep record.  

• Transmission and Distribution System: Due to a changing consumption pattern and a 

possible overcapacity and generation threat, transmission operators had to recalibrate the 

short-term forecast and their infrastructure planning. The pandemic has caused delays in the 
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construction of new infrastructure that was significant to ensure energy access and reliability.  

For distribution systems, a sudden rise in residential demand resulted in a larger stress on 

previously built load networks and transformers. In Pakistan, a large number of energy 

departments (especially in KPK and GB) found it difficult to provide an uninterrupted and 

reliable supply to the health facilities.  

• Investments and Contracts: Pakistan further suffered a financial debt due to drop in 

demand. According to “Take or Pay” clause between Central Power Purchasing Agency of 

Pakistan and IPPs, the power purchaser has to take the minimum agreed percentage of 

energy under its Power Purchase Agreement (PPA) and if he is unable to purchase then he 

may even pay against that percentage which is settled in future months where the power 

purchaser may buy more energy than agreed or pay figure. Now although these contracts 

favour the IPPs by providing stable cash flows, on other hand they bind the purchaser to 

payments which during COVID were difficult to be paid due to unstable market demand. 

CPPA-G in Pakistan had to ask the lenders of IPPs for deferment in principal payments 

until June 2020 since it was difficult to pay the generators (WIE, 2020).  

• Clean Energy Transition (CET) and Renewable energy: At the start of COVID-19, oil 

market was already suffering from a market collapse due to geo-political reason (ENERGY, 

2020). This made thermal energy generation economically a better option. A drop in oil 

prices for net importing countries (like Pakistan) made renewables an economically more 

difficult option to adopt. Further, drop in oil prices slowed down the growth of renewables 

especially solar in Pakistan. The unanticipated change in fossil fuel market also had a multi-

dimensional impact. The oil prices dropped significantly, however, for net importers like 

Pakistan, it had a positive impact on energy sector since 1/4th of total imports of Pakistan 

are of oil and its products. With a drop-in prices, the trade deficit of Pakistan was reduced 

by approximately 30%. Similarly, since the prices of almost all commodities including coal 

and RLNG went down, this made a positive impact on fuel prices (DAWN, 2020). For 

renewables, the wind capacity additions declined by around 4.9 GW globally. Similarly, solar 

suffered a market loss where the renewable estimates fell short by 28% due to the COVID 

outbreak (Thomas, 2020).  

• Supply Chains and the manufacturing sector: Pakistan does not have a very high 

technological capacity and most of the heavy machinery used in power as well as 

construction industry was imported. Due to travelling restrictions, these technological as 

well as material trade routes were  suspended resulting in project completion delays. Due to 

a sudden drop in demand of consumer products, many industrial sub-sectors in Pakistan 

were impacted since many of them do not fall into essential services and their product 

consumption was disturbed due to less demand and supply chain. Pakistan’s largest industry 

i.e. Textile was most severely affected due to cancellation of many orders for which the 

producers have already purchased the raw materials. Delay in payments, products stranded 

on ports and slowdown in production process critically impacted the revenue generation of 

this sector  (Globaldata, 2021).  

• Sectoral losses: Agriculture sector of Pakistan suffered a revenue loss of around 10-15%, 

however, it was the least impacted sector. On the other hand, manufacturing and service 

sector suffered losses in revenue of around 30%-50% and 50%-70% respectively. 90% of 

total firms across the country highlighted that they suffered a loss in revenue while only 2% 

highlighted an increase (UNIDO, 2020). By the end of 2020, the export sector of Pakistan 

was still on the decline due to its dependence on global economies that were yet to stabilize. 

By the end of May-June after the start of pandemic, most of the short-sized firms and 
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approximately 45% of domestic downstream first expected to be closed down in 3-4 months 

if the conditions were extended for a longer period (ibid).  

At the same time, a major reduction in carbon emissions was observed in early phase, which 

provided an opportunity to opting for green, inclusive recovery options towards low carbon, 

resilient and inclusive economies, and to deliver a sustainable energy future. Governments have 

made commitments to lead the economic recovery by catalysing actions and spur innovation 

through incentives, stronger policy, and fiscal responses to ‘build back better’. However, according 

to a new report published by the UN and Oxford University (UNEP, 2021) countries have fallen 

short in their commitments to build back better after the COVID-19 pandemic, with just 18 per 

cent of announced recovery spending going towards ‘green’ investment. The challenge is far more 

complex and policy frameworks have to be created to unlock the potential of human capacity and 

technology using fiscal and policy tools to accelerate transition towards clean energy pathways and 

lead towards sustainable development.   

In context of energy and its economic considerations in Pakistan, there have been broad range 

circumstances that relate to social and geographical factors and are being driven by national 

priorities and policies. Emissions from energy sector have been increasing, especially in the recent 

years when the country has shifted towards coal-based power (Ali, 2018). Although the per capita 

emissions value of country is significantly lower than global average (1.09 tons of CO2 against 4.79 

tons), it is still among the top ten countries suffering from impacts of climate change (Abubakar, 

2020). Due to a small share in global GHG emissions (less than even 1%) (USAID 2013), currently 

the focus of Pakistan is more shifted towards adaptation, i. e. mitigation of climate change. Along 

with change in weather patterns and flood/droughts routine, the increasing temperature has also 

increased the need for water consumption. Due to increased extraction rates, the water level in 

Pakistan is already falling at a rate of 1 meter per year (Sathar and Khan, 2019). This might further 

aggravate the problems in future as farmers adjust to water shortages by further increasing the use 

of tube wells. Considering that Pakistan is extracting more than 50% of its irrigation and 70% of 

its drinking water from underground water reserves, this might not bode well for future water 

security (ibid). Similarly, the agriculture sector of Pakistan is also closely linked with the food 

security since its employs around 50% of country’s total population and constitutes a share of 25% 

in total Gross Domestic Product (GDP) (Zia et al., 2020). However, now the crop cycles are being 

impacted and climate change is expected to contribute to 30-40% variability in yields of rice and 

wheat, and maize. Research indicated that a temperature increases of 1 degree-centigrade reduces 

the crop yield by around 5-7%. Livestock production is also impacted, and it  is feared that by 

2100, the agriculture sector of Pakistan would lose approximately $2-$6 billion per year only due 

to climate change (Sathar and Khan, 2019). Research study by UNDP indicates that mitigating 

GHG emissions in Pakistan require an investment if around 5% of its GDP. For energy sector, 

overcoming the energy challenges and filing demand-supply gap through renewables required $10 

billion at upfront. Adaptation measures are estimated to be around 1.5-3% of GDP. Based on 

2010 figures, the annual adaptation cost to climate change ranges from $6-$14 billion per annum. 

Total federal budget expenditure of Pakistan in 2015 was around 5.8-7.6%. 

To fulfil the climate change goals, energy has a central role that could limit the temperature 

increase. This agenda of Pakistan is to be fulfilled through its Nationally Determined Contributions 

(NDCs) (UNFCC, 2016) in which the country has put forward its best efforts that can reduce the 

GHG, and how they can be periodically enhanced with availability of technical and financial 

solutions. According to NDC statement of Pakistan, the country must reduce 20% of its projected 

GHG emissions till 2030. 
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Energy sector of Pakistan has now changed significantly from the past years where the country 

was suffering from power shortage. The electricity sector is, however, still facing many critical 

challenges such as capacity surplus, T&D inefficiencies and losses, low recoveries, financial debts 

and low self-reliance. Currently, the energy supplies of Pakistan stand at approximately 85 Mtoe 

and are increasing with an ACGR of 4.6% from 2014. 45% of energy sources are imported while 

55% are through indigenous production (HDIP, 2019). Import of major fuels and the share of 

different energy sources in overall energy mix are depicted in Figure 2. 

 

Figure 2 Annual imports and energy supplies of Pakistan 

2. Scope and Objectives 
The energy sector of Pakistan is heavily reliant on imported conventional sources and just like 

other countries, the sector was hardly hit due to a pandemic, which makes it imperative to analyze 

the impact of COVID-19 from different perspectives of energy availability, energy finance, 

environmental considerations and the provision of socio-economic development. At the same 

time, it becomes crucial for Pakistan to adopt a more resilient and sustainable way of recovery 

using the economic recovery packages and stimulus, while considering the country’s high 

vulnerability to climate change impacts and meeting the Nationally Determined Contributions 

(NDCs) for Paris Agreement.  

Therefore, the paper attempts to provide an impact assessment of COVID-19 on Pakistan’s energy 

and power sector, with an opportunity to build back the economy using clean energy pathways by 

exploring the potential of economic recovery stimulus and packages. The broader objective is to 

to examining the potential for the economic recovery packages of Pakistan to be focused on 

‘Green Recovery’ stimulus and measures to foster an accelerated transition towards clean energy, 

simultaneously spurring green economic recovery and growth, creating millions of jobs and putting 

emissions into structural decline. The specific objectives include: 

1. Objective 1: To assess the short to medium and long-term impacts of Covid-19 on 

Pakistan’s economy, including the impacts on the energy and power sector. 

2. Objective 2: To “build back better” by adopting more resilient and sustainable way of 

recovery using the economic recovery packages and stimulus, while considering the 

country’s high vulnerability to climate change impacts and meeting the Nationally 

Determined Contributions (NDCs) for Paris Agreement.  

Conceptual framework of the study is shown in Figure 3. 
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Figure 3 Conceptual framework of the study 

3. Pakistan’s Responses to COVID 19: Policy Responses and Economic 

Recovery Package 

Global responses 

In 2021, USA announced its “American Jobs Plan” which aims for investment of around $ trillion 

on infrastructure project linked to clean power, transport fuel and energy efficient buildings. This 

plan also includes developing a federal energy and clean energy standard for fast tracking the 

targets of 100% decarbonized electricity. In June 2020, Poland also announced a green investment 

plan that offers funding of around $2 billion targeted at natural fund for environment protection, 

water management, electrification of vehicles and solar installation. “Clean Air” and “My 

Electricity” programmes were modified and funded. Canada allotted an investment of around $ 

4.5 billion to green projects including energy efficient buildings, clean energy and zero emission 

projects. Sweden (2021) announced “Government Credit Guarantees” of $5.6 billion for powerful 

and green economic restart, energy efficient homes and low-emission vehicles. Through budget 

statement, Sweden also announced a “Green Tax Shift”. Norway announced a “Green Future” 

plan (worth $ 380 million) which aims to support businesses that are looking to cut emissions 

(Carbonbrief, 2020).  

Government of Colombia mentioned that it will spend around $4.1 billion on 27 renewable energy 

and transmission projects which are expected to create around 55,000 jobs. Spain announced a 

recovery plan of almost €3.75 billion for a sustainable transport sector. This plan also aims to 

support measures such as hydrogen research and green conditions for company bailouts. The 

recovery scheme of Italy included an “ecobonus” plan targeted at tax reductions on energy 

efficiency, heat pumps, solar power and EV charging stations. Government of New Zealand 

announced “nature-based jobs package” with a primary focus on creating green jobs in biodiversity 
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sector such as in habitat restoration. Significant number of Green Packages were offered by the 

government of France to ensure resilience to any such pandemics. Penetration of EVs and Zero-

Carbon dioxide emission plans were highlighted in recovery plans for aviation (€ 15 billion) and 

automotive (€8 billion). In July, the newly appointed PM of France also announced €20 billion of 

climate investments that will particularly be focussed on building renovations. In September 2020, 

a “France Launch” programme was introduced in which €30 billion was reserved for four demand 

sectors i.e., Energy, Transport, Building and Agriculture. Similarly, most economies across the 

World announced similar green stimulus measures for ensuring a sustainable recovery from the 

Pandemic (ibid). Figure 4 below shows the green recovery spending of various countries from 

COVID-19. 

 

Figure 4 Green Recovery spending of various countries 

So, most of the countries responded to pandemic by providing stimulus and green recovery 

packages. Similarly, Pakistan can build upon the pathway taken by other countries as a basis of 

economic and green recovery.  

Pakistan’s Response to COVID-19 

Currently, in response to a sharp inflation fall and slowdown of economic growth during the 

COVID, State Bank of Pakistan took different measures to maintain financial stability. Policy rate 

by MPC (monitory policy committee) was reduced by 13.2% to 7% to support the emergency 

recovery. SBP extended the loan settlement date for importers and exporters by 180 days. Figure 

5 shows the economic and monetary economic stimulus packages provided by Pakistan 
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Figure 5 Fiscal and Monetary Economic Stimulus measures of Pakistan 

Apart from these, the government also provided sufficient relief funds. Vulnerable sections of the 

society were provided food items at subsidized rate through a funding scheme of PKR 50 billion. 

To stimulate the growth of industry, SBP announced a TERF scheme worth PKR 100 billion (with 

a max loan size of 5 billion). Other than power sector any manufacturing industry could avail it. 

An economic recovery plan of PKR 1.2 trillion was launched to be spent through a multi-

sectoral relief package as shown in Figure 6. 

 

Figure 6 Economic recovery plan of Pakistan 

Central bank refinanced banks to provide 
financing at reduced end user rate of  3%.

SMEs limit on extension of  credits was 
increased to PKR 180 million.

Marginal call requirements of  vis-à-vis 
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To further boost the economy and make it more resilient to such future shocks, the Planning 

Commission of Pakistan through support of UNDP established a secretariat for planning and 

implementation. Government launched “Ehsaas Emergency Cash Programme” worth PKR 144 

billion for the families of daily wage earners. A total of 12 million persons were allocated as its 

beneficiaries, and later the funding was increased to PKR 203 billion, thus covering 16.9 million 

population.  

Green recovery plan of Pakistan had reserved funding that would be spent through a multi-sectoral 

relief package to address the challenges having arisen due to the outbreak of COVID-19. Some of 

the packages that are directly linked to this sector are in Agriculture and SME to be supported 

through PKR 100 billion; fuel price relief through PKR 70 billion; electricity bill payments through 

PKR 110 billion; emergency energy provisions through 100 billion. Apart from these packages, 

significant other green energy recovery processes are also there. The 10-billion tree tsunami project 

has employed around 65,000 people who lost their jobs. The World Bank has allowed repurposing 

of $180 million for nature conservation in Pakistan. Further, Pakistan recently has also signed a 

$188 million under “Pakistan Hydromet and Ecosystem Restoration Services Project”. Hence, 

along with other investments required for energy infrastructure build-up, targeted stimulus 

packages will assist a greener recovery of Pakistan’s economy.  

Pakistan is now committed to challenge of initiating a green transition focussed on innovative 

financial tools for creating better employment opportunities and preserving nature. Green job 

creation schemes are in place through funded “self-budgetary provision”. In this regard, PKR 10 

billion worth funding from purely government financed activities have provided 85,000 daily wage 

jobs in nursing, biodiversity protection and firefighting activities. In coming few months, the 

number is expected to be increased to 200,000. Furthermore, “Ecosystem Restoration Fund” of 

worth $180 million has been secured through multi-layered partners for supporting the expansion 

of tree plantations and ecological preservations. “Debt for nature” swap scheme has been put in 

pipeline that targets a $1 billion funding. This is to negotiate growing debt with countries that 

support a green revival of the global economy. The country is also all set to launch a “Green Euro 

Bond” for $500 million that will promote country’s response to an expanding and eco-conscious 

marketplace. For supporting Pakistan’s Green Stimulus initiative, the World Bank group also 

announced that it will provide around $120 million for providing green jobs. This was targeted to 

mitigate the impacts of climate change and providing employment opportunities to ones that were 

rendered jobless due to COVID-19.  

4. Methodology and Model Development 
To analyse the impact of COVID-19 on Pakistan’s energy sector, a LEAP model has been created 

to project the energy sector profile of Pakistan under different scenarios based on economic 

recovery. Insights obtained from the model will provide future pathways for both demand and 

supply sides mentioning how much time the country would take to be back on track as it was in 

2019, and what would be the most sustainable and economical pathway for the power sector.  

LEAP Modelling Framework 

Methodology adopted in the study is graphically represented in Figure 6. For data inputs, 2015 is 

set as the base year and the values are taken from the below mentioned resources: 

1. Pakistan Energy Yearbook 2015-19 [Energy supplies, consumption, resources, imports] 

2. Pakistan Bureau of Statistics [Population, stock, sectoral data] 

3. Economic Survey of Pakistan 
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4. The World Bank Group Datasets 

5. Indicative Generation Capacity Expansion Plan 2021 

Scenario Development 

Scenario-based modelling approach has been used to analyse the energy consumption patterns in 

post-COVID scenarios through a demand-supply equilibrium approach. The modelling results will 

provide a clear indication of COVID impact based on data driven policies and what roadmaps 

must be adopted or are most suitable (economically or environmentally) for economic recoveries. 

The model will also provide details on the power sector investments under varying share of power 

generation mix. 

To predict future consumption patterns, four different scenarios have been created to analyse the 

impacts of policy actions and technology changes. The underlying reason is to visualize how the 

country can evolve in the coming 10 years based on measures it takes to counter global pandemic. 

Thus, the model can further be used to track how long will it take for select Pakistan to come back 

on its pre-COVID scenario track. The scenarios are benchmarked with IEA modelling techniques 

and details as mentioned below: 

1. Pre-COVID Scenario (PCS): In this section, the energy sector will be discussed without 

taking into account the impacts caused by COVID-19. The purpose of this scenario is to 

visualize how the energy sector would have evolved if the COVID had not happened. 

Further this scenario also helps to analyse the timeframe required to recover to the pre-

COVID conditions. The GDP growth pattern, power sector provisions and demand 

sector consumption of this scenario are based on their values before 2020. 

2. BAU Scenario (COVID_BAU): This scenario depicts the outlook that would result if 

Pakistan recovered from the scenario within one year while following the same policies 

and action plans as in business-as-usual scenario. This scenario is benchmarked with fast 

recovery scenario of International Energy Agency (IEA) and follows the targets of IGCEP 

2021 since it the latest and approved version for energy sector demand analysis and power 

sector expansion. The model further incorporates the reduction in demand resulting from 

low rate of urbanization, slower technology penetrations, low industrialization rates and 

impacts arising from forced lockdown during COVID-19.  

3. Slow Recovery Scenario (COVID_SR): This scenario depicts a comparatively weaker 

response to the COVID and describes how the outlook will be if Pakistan takes a 

comparatively longer time (3 years) to control the pandemic. The power generation under 

this scenario is also controlled by IGCEP 2021, however, the penetration rates are much 

slower as compared to the fast recovery scenario. 

4. Green Recovery Scenario (COVID_GR): This scenario represents a comparatively 

more sustainable approach to recover from pandemic. This includes faster penetration of 

efficient and clean fuel devices, lower T&D losses, industrial and transport sector 

decarbonization, increasing energy intensity of devices and most importantly the use of 

renewables in power generation mix of the country. The growth patterns and key indicators 

such as population, urbanization, industrialization and recovery period are exactly the same 

as that of a fast recovery scenario, however, the pathway through which the economy 

recovers during the same period is different. It also follows the pathway of IGCEP 2021 

till 2030 and then makes a much faster shift towards Variable Renewable Energy, i.e. solar 

and wind.  

Figure 7 presents the modelling framework of the study.  
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Figure 7 Modelling framework of the study 

Data sets and Key assumptions 

Data sets for model build-up are attached in Appendix 3 with key insights described below: 

• As of 2020, the population of Pakistan is around 209 million and is further expected to 

reach around 230 million by 2025 growing at a rate of slightly above 2%. Population 

growth is a critical driver for energy demand growth. However, the demand growth for all 

scenarios in this study is the same. 

• GDP share from different sectors is also incorporated in the model and their value critically 

drives the demand profiles of their respective sectors. 

• For residential sector, key assumptions and data input includes defining the average area 

for both urban and rural households, total number of households, appliance use time, and 

technological penetration in both urban and rural residency. Key assumption and relevant 

datasets are attached in the Annexures. 

• For passenger transport sector, key assumptions include passenger travel per capita, rail to 

road travel ratios, fuel economy, vehicle stock, passenger travel elasticity, car ownership 

per household, elasticity of car ownership, and public elasticity. For freight transport, 

transportation volume, along with other factors mentioned for passenger transport have 

been added.  

• For industrial sector, the key assumption factors are current and advanced effective 

technology penetrations, increase in heat efficiency, elasticity of different industries and 

products, and long-term effective technology penetration.  

• Discount rate of 10% has been used for calculating NPV value. This is referenced from 

IGCEP 2021 plan.  

Study Limitations 

The modelling results, however, should be carefully analysed to understand the impact of different 

demand drivers. Various modelling limitations taken in the study are described below: 

• While analysing the impact of COVID-19, behavioural change is a key aspect, but it hasn’t 

been incorporated into the model. 

• Investments required to improve the transmissions system of power are discussed while 

interpreting the results but are not directly entered into the model.  

• Values taken in performing economic assessment are cost values and not the prices; 

changing market value being the difference between the two.   

• Except for green recovery scenario, energy efficiency improvements are modelled through 

use of advance technologies and not the improvement in efficiency of existing 

technologies. 

• Cost parameters for technologies that are not in vogue in Pakistan have been taken from 

countries with similar demographics or economic conditions.  

• Capacity payments associated with different power plants have not been accounted for in 

assessing the investments required in this sector. However, the additional financial burden 

resulting from such actions has descriptively been defined in the report. 
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5. Results and Discussion: Integrated Projections for Impact-Assesment  
Based on the model, the COVID impact on different scenarios and how effective measures and 

policies can shape the future has been analysed11.  

Economic Growth 

The first major impact of COVID-19 was on the economic sector of Pakistan, which has been hit 

hard, as indicated in Figure 8. The cumulative effect on GDP from COVID-19 has been 

highlighted here.  

 

Figure 8: Cumulative impact of COVID-19 on GDP growth of Pakistan under different 
scenarios 

Following insights can be obtained from Figure 8. 

• GDP growth in Pre-COVID Scenario was expected to increase from slightly above $280 

billion in 2019 to around $483 billion till 2030. This depicts an ACGR of around 5%. By 

2040, this value would have increased to even above $825 billion.  

• The GDP of Pakistan had already dropped to a low value before the COVID. By the end 

of year 2019, the GDP was around $36 billion that was less than the value in previous year. 

This reflects a comparatively lower instantaneous impact on GDP of Pakistan from the 

COVID as compared to other economies. However, since the country is still suffering 

from upcoming waves and new variants, the impact is expected to be long-lasting. 

• COVID_BAU Scenario depicts that the GDP growth by 2030 is limited to around $376 

billion which is 20% lower than the expected value in Pre-COVID Scenario. By 2040, this 

value would be around $613 billion. This also represents that to bring country back on 

track to PCS, economic stimulus of around $107 billion would be required by 2030 and 

$212 billion by 2040. In Figure 8 above, both green recovery and COVID_BAU are 

represented with overlapping lines since the growth assumptions for GDP of both is 

exactly the same.  

 
11 However, the model results should be carefully analysed and interpreted. The direction of study is more tilted towards analysing 

the quantifiable difference resulting from policy measures and key actions, rather than discussing the absolute values.  
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• In COVID-SR Scenario, there would be a reduced GDP of $368 billion by 2030, and $521 

billion by 2040 which implies that the country would require the economic stimulus of $8 

billion by 2030 and $92 billion by 2040. This clearly emphasises the need to allocate more 

financial resources in the recovery packages to counter the long-term impacts on major 

economic sectors.  

• Hence, unless supported by economic stimulus and recovery packages, the COVID will 

have very long-lasting impact on the economy. The exponential nature of the difference 

should also be noted, since a longer delay in recovery will have more serious implications. 

• Even if Pakistan manages to recover from the COVID in a single year, there will be an 

economic loss of around $30 billion. The difference in values of slow and fast recovery 

scenario depicts the additional burden which countries will have to bear if the pandemic 

lasts for another three years. Hence, an accelerating revenue administration should be 

prioritized to mitigate any further shocks to the economy. 

 

On the one hand, where it should be noted that as compared to neighbouring countries and those 

with similar demographics, Pakistan managed to control the spread of virus particularly better. The 

efforts are even being appreciated by the World Health Organization (WHO). However, on the 

other hand, it should also be realized that even before the COVID, Pakistan experienced a 

devaluation and decline in its GDP which fell below the minimum 4%. Hence, it is imperative to 

realize that Pakistan needs to put much more attention to economic and stimulus packages. In 

2021, Pakistan did show signs of recovery where even IMF revised the GDP growth of Pakistan 

to be around 3.94% against country’s own target of 4.8%. As per government officials of the 

country, the policies that were adopted to handle economic situation during the pandemic resulted 

out well. Based on the above mentioned two aspects, the GDP projections of Pakistan are 

expected to be well above the slow recovery scenario as mentioned in this study. However, still if 

the virus looms across different parts of the country, new waves could disrupt this positive 

momentum. Recent (September 2021) volatility of exchange rate in Pakistan witnessed that the 

Rupee dropped to 167.23 to a dollar is also a clear indication of surging trade deficit, increasing 

inflation and negative interest rates. The pause in IMF loan programme and security concerns 

resulting from Afghanistan situation and the role of Pakistan are also compounding the 

uncertainties faced by Pakistan’s economy, thus keeping it under immense pressure.  

Energy Demand 

Since every demand sector (ranging from use-technology to uses within the home) was impacted 

by the COVID, analysing the impact on net energy demand can provide a complete cumulative 

picture and the resulting outlook. The impact on energy demand is driven by lower consumption 

due to imposed lockdowns, disturbed working hours, and limited travelling. Figure 9 represents 

the changes in energy demand due to the impact on COVID-19 on Pakistan’s different energy 

demand sector. 
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Figure 9: Impact of COVID-19 on energy demand of Pakistan under different scenarios 

The energy demand of Figure 9 has been calculated by cumulating the energy demand of each 

subsector i.e., Residential, Commercial, Transport and Industrial. The difference in values 

observed for each scenario is further driven by the GDP growth, technology use and its respective 

drivers. Key insights observed from the energy demand impact are as mentioned below: 

• Energy demand of Pakistan in 2019 was around 68 Mtoe including the non-commercial 

use of biomass in rural areas.  

• In PCS scenario, the value was expected to be around 73 Mtoe by 2020 and is expected to 

increase to 143 Mtoe by 2030 and 213 Mtoe by 2040. 

• In COVID-BAU, the demand would increase to 115 Mtoe by 2020 (which is 28 Mtoe less 

than the projected value in pre-COVID scenario) and 160 Mtoe by 2040. 

• In the slow recovery scenario, the difference gets further widened. If the COVID impact 

lasts for three years where, the energy demand will reach around 107 Mtoe by 2030. This 

is approximately 5% less than the value in the fast recovery scenario and 25% less than the 

value in pre-COVID scenario. 

• This should be carefully analysed that in this context, a decrease in demand is a negative 

indicator as compared to a decrease obtained through use of energy efficient technologies. 

This decrease is due to lower economic activities which drain the momentum of a 

developing economy. For slow recovery scenario, the lowered demand continues for a 

comparatively longer time which depicts that the country is taking longer to respond to 

the pandemic. 

• The Green Recovery Scenario in this model leads to lowest energy demand. The demand 

in this sector is driven using more efficient technologies, efficiency improvement in current 

technologies, green buildings, increase in fuel efficiency and the use of electric vehicles. In 

Green Recovery Scenario, the energy demand by 2030 is only 104 Mtoe which represents 

that when compared with a Business-as-Usual Scenario, green recovery has led to energy 

savings of around 10 Mtoe or around 9%. This energy saving potential further increases 

to around 14% by 2030. It should further be noted that in a Green Recovery Scenario, the 

demand drivers are based on fast COVID recovery, i.e. within one year.  

Apart from early delays, which differ in all scenarios, the technology penetration rates are the same 

for all except the Green Recovery Scenario as shown in Figure 10 where air conditioners are used 
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just to showcase the trend observed by different technologies. In a Green Recovery Scenario, a 

full technological penetration for air conditioners would have reached by 2030, while for a slow 

recovery scenario, it would reach there in 2035, representing a 5-year delay.  

 

Figure 10 Penetration of Air conditioners in different scenarios 

A similar approach is adopted for all technologies in demand sectors while the transport also 

observes an increase in fuel economy values. The sectoral demand for COVID_BAU is also 

depicted in Figure 11 below. 

 

Figure 11: Increase in energy demand of different sectors under COVID_BAU Scenario 

Carbon Emissions 

To a large extent, carbon emissions from demand sector mirror the trend of energy consumption. 

Emissions have been calculated by simply assigning an emissions factor to each unit consumed in 

the demand sectors using a bottom-up approach where it initially takes the value of a single end-

use entity and then cumulates to find the value of whole sector. The graph shown in figure 12 

below represents the emissions from different subsectors in COVID_BAU Scenario while the 
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bottom part represents the cumulative emissions under different scenarios.  The emission factors 

taken in the base year were calculated from the national reports and IPCC 5th assessment report.  

 

 

Figure 12: Impact of COVID-19 on CO2 emissions in different scenarios 

Following key insights have been drawn from the Figure 12: 

• In 2020, the emissions from these demand sectors experienced a drop of around 14 Mt of 

CO2 equivalent. By 2030, the emissions in Pre-COVID Scenario were expected to increase 

to around 230 Mt. In Post-COVID Scenario, the emissions will reach a maximum of 170 

Mt in a fast recovery and minimum of 152 Mt in a Green Recovery Scenario.  

• The increase in emissions is driven by two factors. As they mirror the energy trend, a 

decrease in consumption has eventually led to lower emissions as less units are consumed 

and less fuel is burned.  

• The drop in emissions observed after 2019 in mainly due to lower energy consumption 

and follows a similar pattern. However, it should be noted that this environmental emission 
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drop is in no way a sign of green economy rather provides an opportunity to build back 

better. Emissions are lower in a slow recovery scenario, but a weaker economy also drains 

momentum from the process of change in the energy sector.  

• Lower fuel prices compared with pre-crisis trajectories mean that payback periods for 

efficiency investments are extended, slowing the rate of global efficiency improvement. 

The pandemic and its aftermath can suppress emissions, but low economic growth is not 

a low-emissions strategy. Only, accelerating structural changes to the way the world 

produces and consumes energy can break the emissions trend for good. 

• The drop in emissions due to energy efficiency and conservation measures are truly 

represented only in a Green Recovery Scenario. By 2030, the emissions in Green Recovery 

Scenario are 16 Mt lower than its value in a fast recovery scenario. This represents a drop 

of around 9.5%. By 2040, this drop can increase beyond 16%. Therefore, energy 

conservation measures will play a critical role in driving the emissions to a lower value. 

• From different sectors, the largest share of emissions is from the industries which 

represents a share of around 52%. Transport, residential and commercial sectors constitute 

a share of 26.7%, 18.3%, and 1.4% respectively.  

Power Sector  

Power sector during the COVID observed a decrease in demand from commercial and industrial 

sectors. Figure 13 below represents the growth of power generation through different resources 

under different scenarios. Power sector has been modelled explicitly in the study.  

 

Figure 13: Power generation forecast under different scenarios 

Following insights have been drawn from figure 13 

• The power demand under COVID_BAU is projected to be 275 TWh by 2030 and 414 

TWh by 2040, which is 28.5% and 42.8% lower than the projected values of Pre-COVID 

Scenarios of 2030 and 2040 respectively.  

• If the pandemic lasts for 3 years (slow recovery), a further drop of around 40 TWh (i.e., 

235 TWh) can be observed by 2030 and 82 TWh (i.e., 332 TWh) less than COVID_BAU 

by 2040.  
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• In Green Recovery Scenario, the power demand is increasing at a lower rate, 223 TWh by 

2030 and 298 TWh by 2040, leading to savings up to 53 TWh by 2030 (as compared to 

COVID_BAU) which could further go beyond 116 TWh by 2040. This is mainly due to 

the use of energy-efficient appliances and uses. 

• The value of power generation depicted here is the required value to meet the energy 

demand of the country. The long-term implications of changing electricity demand should 

be very carefully monitored by the relevant departments as neglecting this aspect could 

lead to idle capacity payments while the country is already operating in a surplus mode.  

Renewables in the Energy Generation Mix 

The model uses demand supply equilibrium to generate the exact amount of power as required by 

the demand sectors while incorporating the transmission and distribution losses. However, the 

share of energy mix under each scenario is depicted by a set of policies in all Post-COVID 

Scenarios, IGCEP 2021 has been used as the guiding document as it has already been approved 

by the Regulator. However, since the constraint of IGCEP 2021 is only till 2030, the model does 

intake a larger share of VRE i.e., solar and wind as depicted in the figures below. Figure 14 below 

represents the share of different power generation sources in a pre-COVID Scenario. 

 

Figure 14:  Power Generation mix under Pre_COVID Scenario 

As depicted in the figure above, in a Pre-COVID Scenario, a very high intake of “Coal” is 

observed. This is because Pakistan has recently made contracts for utilizing its indigenous Thar 

coal resources. Further, since Pakistan also signed long-term PPAs, utilizing coal for base load 

power as per the sight of government makes an economic sense as it leads to better indigenization 

of resources. Further, in Pre-COVID Scenario, the goals of the ARE Policy which state that 

renewables should have a share of around 30% by 2030 are also achieved. However, a major 

critique for projections after 2030 is due to a declining share of renewables. As soon as the 

constraint of 30% of VRE by 2030 is lifted, the share of Coal further starts increasing, raising 

serious environmental and emission concerns. 

In fast and slow recovery scenario, the share of energy generation mix is the same as both are 

driven by the same policy. However, the value generated by each source differs since a slow 

recovery scenario has a comparatively lower energy demand. The energy generation mix for 

COVID_BAU is shown in the Figure 15 below. 
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Figure 15: Power Generation mix under COVID_BAU Scenario 

Following insights can be drawn from the Figure 15: 

• Energy generation mix till 2030 follows the same pattern in the Post-COVID Scenarios of 

BAU and SR, based on the recent IGCEP 2021, in which the share of Coal in total power 

generation mix is around 21%, hydropower 49%, and Solar and Wind 12% of the total 

generation mix by 2030. Use of Residual Furnace Oil (RFO) is entirely phased out by 2025, 

while natural gas has a share of around 3% by 2030. 

• A large share of hydropower requires enough capacity to be built for it. Although 

hydropower plants are in the pipeline, but these plants have an associated risk factor due 

to time and cost over-runs. Their progress needs to be very carefully monitored by the 

government as there is a very limited window of 9 years to get these plants up and running. 

• In a Green Recovery Scenario, the constraint of IGCEP 2021 is lifted after 2030 and the 

model has taken a larger share of VRE sources due to their lower costs. As per the 

modelling results of this study, the share of VRE i.e. Solar and Wind has increased from 

12% to 36% (i.e., 20% Wind and 16% Solar) by 2040. The model depicts the share of Coal 

to reach around 20% by 2030 and 10% by 2040. 
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Figure 16: Power Generation mix under Green Recovery Scenario 

Following insights can be drawn from the Figure 16 

• Energy generation mix till 2030 follows the same pattern as other Post-COVID Scenarios. 

• After 2030, the share of VRE, i.e. solar and wind has increased from 12% to 36% (20% 

wind and 16% solar) by 2040.  

• Hydropower still accounts for the largest share of 46%. Therefore, renewables, including 

hydropower, account for a share of around 80% by 2040.  

• Coal in this scenario will have a share of around 20% by 2030 and only 10% by 2040 while 

the share of natural gas will further fall to 2%. However, post-2030, green recovery appears 

to be a relatively ambitious scenario. 

Power Sector Emissions 

Power sector emissions in the model only consider the direct CO2 emissions. In all Post-COVID 

Scenario, a high share of hydropower has limited the country’s environmental portfolio to a very 

large extent as shown in figure below. 
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Figure 17: Power Generation mix under Green Recovery Scenario 

Following insights can be obtained from the figure 

• IGCEP 2021 (Post-COVID Scenarios) has significantly lower direct emissions associated 

with it as compared to initial iteration.  

• In Pre-COVID Scenario, a high share of Coal will significantly increase the power sector 

emissions till 2030. After 2030, when the constraint of ARE policy are lifted, a higher 

intake of Coal will further increase the penetration of Coal-based generation.  

• In all Post-COVID Scenario, the emissions are expected to increase from 50 Mt in 2019 

to 58 Mt in 2030 which represents an increase of 8%. However, it should also be noted 

that in all Post-COVID Scenarios, a decrease in emissions is also resulting from a decrease 

in energy demand.  

• In a Green Recovery Scenario, the emissions by 2040 are even lower than the current value 

of emissions since 82% of generation share is coming from renewables (including 

hydropower) which does not contribute to direct emissions.  

• As previously highlighted, a rapid increase in hydropower should be very carefully 

analysed.  The revised version of IGCEP has increased ambition on hydropower where 

the plan envisages addition of around 23 GW of installed capacity by 2030. However, no 

‘risk accounting’ or ‘alternative-case scenario’ has been built to accommodate for any 

gaps/delays in case of unfulfillment of these optimistic assumptions. Against these 

challenges, IGCEP needs to be very realistic about implementation periods or doing at 

least additional scenarios to account for the stated risks. 

• Another major risk as observed from the results of Post-COVID Scenarios is the risk of 

Coal and R-LNG becoming stranded assets. The new IGCEP envisages an addition of 

2970 MW of local Coal, 960 MW of imported Coal and 1120 MW of RLNG by 2030 as 

committed power plants. The imported Coal fired generation that already exists in the 

system has a minimum dispatch factor of 50% incorporated into their power purchase 

agreements on a ‘take or pay’ basis, while the three large RLNG power plants have a 66% 

minimum off-take until 2022. Despite these pre-conditions these RLNG power plants can 

be seen to have very low utilization rates, which decrease to zero percent in just a few 

years. Same goes for other natural gas, RLNG and RFO plants as per the revised model. 

Investments in Energy Sector 

The investments for power sector are assessed based on the potential and cost of each source and 

then the total required investments for such penetrations are calculated using levelized cost of 

energy. However, it should be noted that the results do not include any breakthrough or a 

technology cost decline in the future. For calculating the investments in energy sector, per unit 

generation cost of each source has been considered. Further, some assumptions and values for 

technologies (since they are not available in Pakistan) are taken from the international sources as 

well (IEA, 2020)(IRENA, 2012; Renewable and Agency, 2017; Hansen, 2019; LAZARD, 2020). 

The quantifying parameter for power sector investments is the levelized cost of energy which 

represents the minimum value at which electricity must be sold to break even. LCOE of each 

source has been entered into the model for generating investment profiles as shown in the figure 

below. 
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Figure 18 Levelized Cost under different scenarios 

Just like environmental emissions, generation cost is also a direct index of total consumption. Since 

the model works on a demand supply equilibrium, it does not calculate the cost of stranded assets. 

The values shown above are the investments that will be required for generating the required 

power. Following insights can be drawn from the figure. 

• By 2030, the net present value of all power sector investments sums to around $39.2 billion 

(IGCEP 2021). This is, however, in addition to the committed projects and capacity 

payments of the existing IPPs.  

• By 2030, the levelized cost of electricity in COVID_BAU will increase to $16 billion. In a 

green recovery scenario, this is limited to $13 billion. This means that energy efficiency and 

conservation measures can lead to savings of around $3 billion in a single year. In 2040, 

these savings have further increased to $9 billion in a single year. After 2030, the increasing 

share of VRE (i.e. solar and wind) will also play a critical role in reducing the total 

investments due to their cons. 

• A slow recovery Post-COVID Scenario also depicts low investments mainly resulting from 

low energy demand.  

• Combined share of solar and wind by 2040 is only 26.5% which is significantly lower than 

their power generation share of 36% which represents that further reliance on VRE could 

lead to significant savings in power generation. The share of different sources in total cost 

of generation is shown in figure. 
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Figure 19: Share of different sources in total levelized cost under green recovery scenario 

Investments and Resource Mobilization for Green Recovery 

A green and sustainable outlook for energy sector appears promising, however, achieving green 

recovery with a low fiscal space is a daunting task for a developing country such as Pakistan. The 

power sector of Pakistan is already burdened with surplus capacity with a low evacuation power 

capability. Current grid of Pakistan in not stable enough to handle the intermittency of variable 

renewable energy sources. The prioritized focus could be made towards grid stabilization before 

making a transition towards renewable energy deployment in the country. Localized systems for 

improving energy access could be made the prior focus through use of decentralized energy 

systems. However, both above-mentioned transition plans require investments from both public 

and private sectors. This significantly brings challenges and adds to cost for ensuring a green 

recovery.  

In energy demand sectors, energy efficiency requires significant investments as explained below: 

• Smart Metering System: It has been estimated that to have 90% coverage of the project 

consisting of 35 million consumers, at least $6 billion of capital expenditure (capex) and 6 

to 10 years would be required. Without coverage of 90-95%, the objectives of identifying 

and preventing electricity theft would not be achieved. Certainly, project redesign is 

required involving a phased and time and cost-efficient approach. The alternative solution 

is to install smart meters (preferably along with a smart distribution transformer 

monitoring unit) on distribution transformers. This would enable a utility to identify and 

measure electricity losses in areas covered by individual transformers. As opposed to 35 

million meters (consumers), there are only 708,701 distribution transformers installed 

throughout the country (NEPRA’s State of Industry report 2017-18). It has been estimated 

that all distribution transformers would be covered with capex of $500 million under the 

current programme and it should be completed in two to three years. This would lead to 

the identification of transformers where considerable losses are borne. 

• Investments for Grid Modernization: There must be a consistent budget allocation for 

grid modernization under the umbrella of CPEC or from any other international financing 

project. The World Bank has suggested that connecting all of Pakistan’s population to the 

grid and increasing the supply of electricity to 24 hours a day would increase total 
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household income by at least $4.5 billion a year and avoid $8.4 billion in business losses. 

However, grid modernization requires large investments.  

6. Policy Recommendations 
While each country has experienced unique challenges in battling COVID-19, southeast Asian 

countries such as Pakistan have experienced power sector vulnerabilities causing financial stress 

that might further result in future volatile conditions, such as reliance on fossil fuels. However, on 

one hand where the COVID has threatened to cause long term economic recession, at the same 

time it also offers an opportunity to underdeveloped and developing countries to build their 

economies back through a more resilient and sustainable approach. The modelling results in the 

study have further depicted that a decarbonization roadmap should be a critical part of our future 

strategy to rebuild a more resilient society. Pakistan has an opportunity to couple economic 

recovery with a roadmap for wider power resilience and climate objectives.  

Green Recovery for Better Employment and Income Growth 

Along with major economic and energy crises as highlighted in the model, the COVID also posed 

a major employment challenge whose extent is still unfolding. The stimulus packages that are being 

put forward do have a potential for an inclusive and green recovery that can be defined through 

employment, income growth and accelerated actions on medium and long-term environment 

goals. An extremely critical aspect to analyse during this transition is to facilitate reallocation of 

workers while ensuring the quality of jobs and transferability of skills.  

• In the long-term, Renewable energy industry is expected to employ more people per 

unit of investment than fossil fuel generation (OECD, 2020). IRENA has estimated that 

by utilizing full RE potential around 40 million more jobs can be created by 2050 (ibid). 

However, on one hand where it offers more potential, the disparity of job creation should 

also be carefully analysed, as job creation in one part of the world will outpace the other. 

Further, different population groups such as women and ethnic minorities might not 

equally benefit as others. Hence, interventions for balancing the impact of transition while 

ensuring socio-economic development would be critical for support of vulnerable sectors 

of the society.  

• Biodiversity and nature-based solutions are a potential source of job creation as also 

depicted through Pakistan’s Ten Billion Tree Tsunami Programme (TBTTP) through 

which 100,000 daily wagers were employed (March 2021) (Pakistan Economic Survey 2020-

21, 2021). Protected areas initiative under TBTTP is also aiming to provide 5500 green 

jobs. Government should ensure further expansion of such initiatives for green 

employment and mitigating the impacts of climate change.  

• Organic Agriculture can act as a potential source of employment since research indicates 

that employment per hectare in organic farms is greater than traditional counterparts 

(Diakosavvas et al., 2016). Although it highly depends on the farming industry, some trade-

offs have to be considered since GHG emissions per unit of production in organic farming 

can be higher than their counterparts as well (ibid).  

• Capacity building for new jobs and evolution of existing jobs is extremely important 

for a just transition to green economy. Through assistance of Academia, CSOs, and private 

sector, government must target a better workforce in RE sector, resource and energy 

efficiency, building and construction innovation, manufacturing, smart agriculture 

activities and environmental services. Investment in clean jobs has to be an integral part of 

all recovery and transition plans.  
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• Just transition plan must facilitate a large number of fossil fuel workers for finding new 

jobs. Public-Private Partnerships (PPP) can facilitate financing the reskilling of workers 

and ensuring that training meet the evolution needs of this sector.  

Sustainable Finance for Green Recovery 

Substantial financial resources have been committed by the governments to support a green 

recovery. However, the larger portion of investments had still gone towards comparatively less 

sustainable sources such as facilitation of fossil fuel investments. For poor resourced countries 

with low fiscal space as Pakistan, a very limited window exists for financing the green recovery and 

a job-rich green recovery needs financial resources. Therefore, availability of a sustainable finance 

for supporting green recovery is extremely critical. 

• Public sector financing that is committed for green build-up should be strategically used 

to mobilize the private sector investment. This can be facilitated through correct value 

proposition of biodiversity and climate risks.  

• Financial markets should be more efficient and transparent to build around the confidence 

on investor and building market resilience. For Pakistan, this would substantially require 

building a strong Environment, Social, and Governance (ESG) profile. ESG can 

increase awareness and strengthen the commitments of investor and corporate sector. 

Further, an increase in transparency of pipeline projects through public-private partnership 

can also provide means of for clearly defining the investments which are considered green. 

• Mobilizing the private-sector finance for sustainable infrastructure is extremely 

critical for a sustainable transition, given that a major part of infrastructure required to 

meet climate goals in developing countries is yet to be built.  

• Mobilizing private sector investments in recent years has been significantly supported 

through issuance of Green Bonds for low emission infrastructure projects.  

• Development Finance Institutions (DFIs) and Multilateral Development Banks 

(MDBs) are already playing a very critical role in supporting government’s response 

towards recovery from the COVID. While the investments are shifting from supporting 

emergency liquidity to financing the recovery, development providers should prioritize the 

mobilization of private capital for sustainable recovery through “Strategic risk sharing”. 

• The cost of renewables has been declining, and in the past 10 years the cost of solar PV, 

CSP, onshore wind and offshore wind has dropped by around 82%, 47%, 39% and 29% 

respectively. This provides an opportunity to redirect future investment towards 

renewables as it aims to provide a more sustainable economic outlook for power sector. 

 

Transitional Aspects of Green Recovery 

The COVID has highlighted the importance of international co-operation across number of areas 

ranging from improvement in health sector, vaccines and medications, supply chain resilience and 

collaboration on monetary and fiscal policies. Since environmental challenges are transitional in 

nature, meeting climate targets for each country requires international cooperation. This aspect 

can be supported trough 

• Technical support, transfer and exchange of low-carbon technologies and 

environmental goods are key factors for enhancing international cooperation.  

• Increase in sustainable finance flow between developed and developing countries. 
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• International Climate negotiations such as COP26 and onwards will be important 

waypoints driving the multilateral actions around globally agreed environment goals.  

• Analysis of best practices, data sharing and evidence around policy challenges that 

are confronting economies in post-COVID recovery. 

Increased Reliance on Renewable Energy Resources 

Achieving the VRE target will require some significant new investments, including new high-

voltage transmission capacity to access the huge resource potential. In addition, for development 

of several large-scale “RE hubs,” development of VRE should simultaneously happen across the 

country. 

• Co-locating solar and wind capacity will help optimize utilization of the transmission 

infrastructure, achieving utilization factors of 40–50 percent in some cases and helping to 

lower costs. 

• Many organizations have identified the shift towards renewables as a critical factor that 

provides both health benefits in rural areas as well as promises the well-being of citizens. 

Possible variability in the system must be truly analysed to see the impacts. Further 

considering the changing business behaviour and the interest of investors, business models 

can be pivoted to explore new opportunities.  

• There is an opportunity to tap into a clean energy transition as part of the recovery process 

as countries reopen for business and governments investigate longer term economic 

reform measures.  

• Clean energy can help create employment across global value chains and sectors, 

including manufacturing, finance, construction, operations and maintenance. Clean energy 

draws on a diverse and inclusive employment pool, from unskilled labour all the way up 

to executive level positions. 

Evaluation and Monitoring of Green Recovery in Post-COVID Scenario 

Ensuring a well targeted and efficient execution of green recovery requires in-depth monitoring of 

impact of stimulus on environmental outputs. This would require: 

• Developing comparable indicators and then monitoring the progress on their 

implementation. For this, Pakistan must develop an evaluation framework with clear 

criterion and methodology to assess environmental effectiveness of these stimulus 

packages.  

• Such institutional frameworks can include indicators such as employment and green jobs, 

green products, energy efficiency and conservation, RE mix in power generation, fossil 

fuel support, protected areas, water stress and R&D.  

 

Building Long-term Environmental Objectives 

To maintain long-term ambitions for environment objectives, it must be ensured that policies and 

actions that are triggered through stimulus packages are aligned with required outcomes. This 

includes: 

• Corporates and industries that are committed on environmental improvements and 

betterment of overall resilience can be incentivized through support measures such as 

tax relaxations, subsidies, and priority provisions. 
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• Green infrastructure projects in Pakistan have comparatively higher risks. New technology 

and a higher adjusting period specifically in hydro power and higher capital cost, operating 

expenses and construction risks. So, to be able to attract that kind of crowding in of private 

capital some role from the government and multi-lateral agencies in the form of blended 

finance is crucial for domestic institutions to provide various levels of financing for 

medium to large projects. 

• Incentivizing private sector investments in green infrastructure through “Green 

Product Financial Support” and Grants for green products. This could include retrofitting, 

energy efficiency improvement, carbon capturing in heavy industrial machinery, etc. 

• SBP needs to strictly ensure that an Environmental Risk Management (ERM) system is 

strictly followed by banks. This would include developing a mechanism that monitors the 

process over the life of financing so that enterprises remain in full compliance. Banking 

Personnel and concerned team should be able to comprehensively understand the policies 

of green financing and to what degree (partially or fully) the green finance policies can be 

applied 

Promoting Energy Efficiency and Conservation in Post-COVID Scenario 

Based on model results, energy efficiency measures can lead to reduction in GHG emissions and 

economic benefits through reduction in energy demand. Considering the current use of 

technologies, there is a room for improvement by taking following actions: 

• Improvements in energy efficiencies by deploying building codes, colling standards and 

minimum energy performance standards. 

• Improvement in efficiency will reduce the financial stress in times when the demand is 

expected to rise. For a longer term, energy efficiency measures will provide more system 

reliability and security. 

• Energy efficiency certifications can improve consumer purchase behaviour. This can 

be incorporated with rental behaviours and environmental programmes to address 

information gaps. It would further lead to consumer and supplier confidence in market 

offerings. 

• Financial Incentives can help promote energy efficiency by reducing the cost burdens 

through public-private partnerships, green funding, property assessed clean energy 

financing and assistance permitting fee reduction or elimination. Government supported 

launch schemes can be initiated for energy renovations for existing buildings. 

• Deploying energy efficiency measures can also be taken as a part of stimulus plans while a 

large portion of commercial sector is still in a hybrid mode.  

• Since a significant population is still expected to be working from home in a hybrid mode, 

utility suppliers have an opportunity to promote efficient utilization through use of social 

media channels. 

Restructuring Subsidies and Financing Models 

Economic burden on the power sector and requirement of electricity to ensure health facilities 

have highlighted the importance of increasing energy access. This serves as an opportunity to 

revisit the regulatory frameworks and power business models. Interventions that can be prioritized 

here are as mentioned below: 

• Considering the current grid infrastructure where proliferation of distribute technologies 

such as solar and wind is a major challenge, the COVID economic recovery has given 
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regulatory bodies an opportunity to improve the traditional models by transitioning 

towards decentralized energy systems as well. This would provide a much larger electricity 

access to the population without grid access. 

• Decentralized and roof-top energy systems can be adopting measures that include 

smart meters, electronic bill payment methods and a digital infrastructure.  

• Medium term investments for grid improvement, control and data acquisition system can 

drive to better customer satisfaction and lower costs. 

• Restructuring of the energy subsidies in Pakistan would be to identify the ones that are 

inefficient and lead to inequity and wasteful consumption. Pakistan is subsidizing the poor 

through lower tariff rates. However, energy subsidies become wasteful if they result in 

excessive energy consumption as compared to absence of subsidies. Hence, they must be 

disentangled to ensure what portion is being used to satisfy the basic needs.  

• Efforts also need to be deployed on the government’s part to push those families to an 

income level where they can bear the actual power charges. Subsidy reforms should be 

designed in a way where they are less distortionary to the prices and incentives and more 

effectively targeted towards the poor. 

Rural Cold Supply Chains 

For successfully implementing a cold chain and logistic for vaccination in rural areas, the following 

action plans are recommended: 

• A complete outreach of vaccines will require strengthening the existing cold chains 

and building additional ones, especially for the rural economies. Based on the limited 

energy availability and affordability, the vaccine and technology importing countries should 

ensure that the imported techniques are not highly energy-intensive or have an adverse 

environmental impact. 

• An urgent expansion of a cold chain in such remote areas should also ensure energy 

availability in those areas. In short-term plan where immediate and urgent electricity access 

is required, grid extensions and large diesel generators can be used (despite being an 

unsustainable approach). At a later stage this can be complemented with cost saving 

options to generate affordable hybrid systems. 

Aligning Fiscal Response with Green Recovery 

In medium to long-term, Pakistan needs to move towards a climate informed fiscal plan. The 

budgeting and fiscal planning should be centred around green recovery or green financing linked 

to green initiatives. In post-COVID world, the strategy of government must be to better leverage 

resources where they look for attracting capital from various non-public sources including private 

institutions and commercial finances. 

• Stimulate procurement of renewable energy by the corporate sector. Support packages 

for SMEs should be designed in a way that the priority focus is on SME sector which is 

involved in green products. Businesses that are certified with an environmental 

management system can be granted subsidies and loans. 

• Based on the availability of different financing mechanisms policy makers in Pakistan need 

to strengthen climate resilience in our ecosystems and to push forward better synergy 

and convergence between climate, biodiversity, and health finance. 

• The government must play a critical role in leveraging and de-risking the needed 

finance and accelerating the green capital market. 
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• To provide financing for medium to large projects, local banks need to be also 

stimulated since they cannot start projects on their own and would need support in terms 

of blended finance to capitalize private sector investments in Pakistan, specifically in green 

finance. 

• Look for social impact bonds where the private sector and government collaborate to 

invest in a successful green project. Then instead of paying in cash, the government can 

also propose to let go the taxes for a particular amount of period. 

• Looking at the growth of Islamic banking in past five years, there is a potential in 

Pakistan, not only for sovereign issuance, but also in domestic market. Pakistan can harness 

this low hanging fruit as well leveraging from such green sukuk bonds and social 

responsibility investment funds. 

• Given lower fiscal space at the domestic level amid competing needs, international 

stakeholders/community has a very critical role in capacity building and creating space to 

finance green recovery. In the backdrop of COVID-19, debt swaps Exploring Debt for 

Nature and Debt for Climate Swaps would support green recovery with policy pathways 

for implementation. 

• For Pakistan to enter into private sector debt reduction or debt swap agreements, it needs 

to come up with a very broad Environmental Social Governance (ESG) profile that 

clearly outline its standards and view on economic quality and community engagement, 

sustainable assets, green financing, and its expected interests for a long-term. 

7. Conclusion 
COVID-19 has posed a major challenge for almost each sector of Pakistan by drying out the 

financial resources. The response adopted by Pakistan along with other economies had a major 

impact on its power sector that was already burdened with financial loans and inefficiencies. Fight 

against this global pandemic has made countries realize the importance of power for efficient 

working and economic growth. Hence countries need to take measures to make it more resilient. 

However, on the one hand, where countries have fallen back, this pandemic has provided an 

opportunity to build back better with a comparatively more sustainable approach. However, this 

would require support from the government in the form of economic stimulus and green recovery 

packages. Deploying renewable energy resources will provide a pathway for a green economic 

recovery that promotes a just transition, increases resilience and meets the energy needs. 
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Appendix 1 

Section 1 

Monetary and Fiscal Policies of countries 

Sr. 
No 

Country Monetary Policy Fiscal Policy 

1 India 

• India’s central bank lowered 
repo rate & benchmark 
interest rate at different 
intervals.  

• Injected $49 billion in 
financial system for 
loosening restrictions on 
capital and reserve ratios, 
and repo operation 
(TLTRO).  

• $22.5 billion spending plan for 
under paid population by 
providing free food items, 
insurance for health workers, 
cash payments, free cooking gas 
and establishing funds. 

• “Self-reliance India programme 
of worth $266 billion for reform 
measures. 

2 U.K. 

• England’s central bank 
reduced the benchmark 
interest rate initially from 
0.75% to 0.25% and then to 
0.1%.  

• BOE expanded the QE 
programme by allowing 
purchase of different bonds. 

• BOE also launched different 
support programs such as 
CCFF and TFSME 
according to which the 
banks will receive more 
money by spending in SMEs.  

• Fiscal policy of UK came in six 
different phases. A $37 billion 
stimulus focussed on tax reliefs 
and cash grants. $37 billion for 
business loans and guarantees.  

• In third schemes, the 
government announced that it 
will pay 80% of worker salaries if 
company keeps them on a 
payroll and not lay them off 
(around $3000/month). Fourth, 
schemes were to provide cash 
grants of $3080 for self-
employed people. 

3 Brazil 

• BCB lowered benchmark 
interest rate by 0.75%. Took 
measures to add $227 billion 
in liquidity to credit markets.  

• $30 billion fiscal stimulus (but 
not a new spending) for retirees, 
3-month deferrals for SMEs and 
cash aid to poor residents.  

• Further, the government 
provided $9 billion to poor 
economy class and cancelled 
import duty on medical 
equipment. A large category of 
small stimulus was also provided 
that are mentioned in detail by  

4 Russia 

• Reduced benchmark interest 
by 0.5%. Allocated $2 billion 
from SME lending facility to 
aid banks in providing loans.  

• Regulatory changes were 
implemented for a variable 
capital buffer.  

• $4 billion fund for fighting 
economic decline. Families 
received $67 per month during 
the crisis period. Another 
stimulus of $160 a month to 
SMEs for its employees, $2.5 
billion for regional government 
and around $300 million for 
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aviation. Third stimulus of 
around $66.4 billion was 
reserved for tax holidays, social 
welfare payments, loans to SMEs 
and infrastructure spending. 

5 Australia 

• Benchmark interest rate was 
lowered from 0.75 to 0.25%. 
Cut bond yield targets down 
to 0.1%.  

• Started a $58 billion TFF for 
helping banks to increase 
lending support, especially to 
SMEs. 

• Three relief packages with a 
combined worth of $140 billion 
for support of SMEs to 
encourage hiring, elderly 
support, government benefits 
and business subsidies. 

 

Section 2:  

Impact on various countries 

• Most developed countries faced issues of financial recoveries. The power sector of France 

faced revenue loss of around 70% while the DISCOs of India suffered a revenue loss of 

$7.2 billion (IRENA, 2020) and hence the government had to provide financial support for 

the payment of bills or even delay the payment cut-off dates.  

Demand drop of various countries 
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Appendix 2 

Section 1: Pakistan’s energy balance sheet 2019 [Source: Pakistan Energy Yearbook 2019] 

Primary Energy Balance Sheet 
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Appendix 3 

Model Build-up and Data sets 

As of 2020, the population of Pakistan is around 209 million and is expected to reach around 230 

million by 2025, growing at a rate of slightly above 2%. Population growth is a critical driver for 

energy demand growth. However, the demand growth for all scenarios in this study is the same. 

The share of rural and urban distribution along with growth till 2040 as mentioned in the Figure 

13 is used as the model input. 

 

Figure 20: Population growth and GNI/cap from 2015 to 2040 as a model input 

The urbanization rate and the share of urban-rural distribution will impact the energy demand 

profiles due to difference in technological use and load profiles of urban and rural cities.  

Assessment of Gross Domestic Product (GDP) is based on Pakistan’s Indicative Generation 

Capacity Expansion Plan (IGCEP) for the No-COVID scenario and the GDP growth for 

Post_COVID Scenarios is based the International Energy Agency (IEA) proposed GDP growth 

for Pakistan. Based on IEA reports, the COVID has caused a major economic recession across 

the world will have long-lasting impact. As per the reports of IRA, the GDP of countries fell by 

around 4.6%, while the World Bank reports this value to be around 5.2%. The GDP growth for 

different scenarios entered in the model is depicted in Table 2. 

Table 1: GDP growth under different scenarios as a model input 

Sr. No Scenario Description 

1 Base Year (2015) 
The base year GDP of Pakistan is taken to be $270 
billion as per the reports of Economic Survey of 
Pakistan. 

2 Pre_COVID Scenario 

For this scenario, the GDP growth is based on the 
normal demand growth scenario of IGCEP where the 
GDP growth rate will increase from 4 to 5.5% from 
2020 to 2025, and will remain constant afterwards till 
2050. 

3 BAU Scenario 
The GDP growth in this scenario is benchmarked with 
IEA Post_COVID Scenarios of SEA countries. The 
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GDP will grow at a rate of 4.2% from 2019-2025 
onwards and will increase at a rate of 4.5% from 2025 
onwards. 

4 Slow Recovery Scenario  

The GDP growth in this scenario is also benchmarked 
with IEA values for SEA countries. The GDP will 
grow at an Annual Compound Growth Rate (ACGR) 
of 3.6% from 2019 onwards 

5 Green Recovery Scenario 
The GDP growth in this scenario is same as in BAU 
scenario. However, the mode of recovery will be aided 
with fiscal and green stimulus packages. 

 

GDP share from different sectors is also incorporated in the model and their value critically 

drives the demand profiles of their respective sectors. Figure 14 shows the growth of different 

demand sectors of Pakistan in 2020 and 2040. 

 

Figure 21: Share of different sectors in total GDP for 2019 and 2040 

Key assumptions and data inputs in this sector include defining the average area for both urban 

and rural households, total number of households, appliance use time and technological 

penetration in both urban and rural residency. Table 3 shows base year input parameters for 

residency while the technology penetration index is shown in Figure 15 and Figure 16.  

Table 2: Key Indicators of urban and rural residency as model inputs 

Sr. No Parameter Value Units 

1 Average Household Area (Urban) 94.1 sq-meters 

2 Average Household Area (Rural) 89.3 sq-meters 

3 Household (Urban) 12.2 million 

4 Household (Rural) 18 million 

5 Household Lumens (Urban) 200 Lx 

6 Household Lumens (Rural) 160 Lx 

7 Cooling Area to Household Ratio 0.5 None 
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Figure 22: Technology penetration index for Urban Residency in Pre_COVID Scenario 

 

Figure 23: Technology penetration index for Rural residency in Pre_COVID Scenario 

Penetration values for other Post_COVID Scenarios have been determined using the same IEA 

benchmarking principle. For Slow Recovery Scenario, the current technology penetration rates 

remain same till 2024 and then start increasing at the same rate as that of  Pre_COVID Scenario. 

Similarly, in Post_COVID_BAU scenario, the pandemic is controlled within a year and increase 

in the technology penetration starts after 2021.  

Commercial sector has been subdivided into hospitals, retail centres, educational institutes, office 

place and other big complexes. Table 4 describes the data inputs of this sector for base year.  

Table 3: Base-Year Statistics of Commercial Sector 

Hospitals Educational Institutes 

Sr. 
No 

Parameter Value Unit 
Sr. 
No 

Parameter 
Valu
e 

Unit 

1 Beds per 1000 pop. 0.63 # 1 PSER 92.5 % 

2 
Area per hospital 
bed 

65 Sqm. 2 SSER 43.8 % 

3 Lumens 350 
lx/sq
m 

3 PSAP 11.1 % 
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4 Operating hours 8760 hours 4 SSAP 10.4 % 

5 
Hot water 
consumption 

160 litres 5 Operating hours 1824 hours 

Retail and other industry 6 Lumens 200 
lx/sq
m 

1 Area per capita 0.005 
sqm/
cap 

Office Place 

2 Operating hours 3706 hours 1 Workers 5 % 

3 Lumens 200 
lx/sq
m 

2 
Average single office 
place 

18 Sqm. 

4 Retail area elasticity 3 unit 3 Operating hours 2920 hours 

 

For industrial and transport sectors, key indicators are not generally entered. The data is driven by 

directly building up the base case within the model. For industrial sector, different set of industries 

with their gross energy consumptions are added, while for transport sector a complete bottom-up 

approach has been adopted.  

The input travel demand of different transport categories is shown in the Figure 17 and Figure 18. 

 

Figure 24:  Travel demand of freight transport for pre-COVID Scenario 
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Figure 25 Travel demand of road transport for pre-COVID Scenario 

Each subcategory is linked with its end-sector use through which the total consumption and 

demand is calculated. 
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