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EXECUTIVE SUMMARY
Recently, inclusion of Market based instruments to control pollution has become very
common even amongst developing countries. This report explains in detail the mechanics of
the various instruments available that Environment Protection Department (EPD) can utilize
to regulate air pollution and to improve ambient air quality in Punjab. It uses models from
environmental economics and examples from several countries (especially developing
countries) to provide the economic rationale for various environmental regulatory
mechanisms (including MBIs) and to inform the larger debate on environmental protection
reforms in Punjab.
The report highlights that MBIs have to be supplemented with the Command and Control
policies as it’s evident that for instance, the air quality standards have more or less failed in
trying to achieve their objective. MBIs definitely act as an added efficiency tool however the
success of this system is contingent upon sound institutional, monitoring and enforcement
system in Punjab. Various instruments including pollution charge, tradable permits, deposit
refund, product charge and subsidies are explained and analysed within Punjab’s context. In
particular, the report further explains the perks and challenges associated with designing a
Tradable Permit system in Punjab. The cost effectiveness of this system is explained briefly
by showing how there is no incentive to trade further for all the system participants when the
permit price settles when the marginal abatement costs are equal. For the pilot phase, this
system could be designed for Particulate Matter as it’s emissions and deviation from the air
quality standards is highest.
Section 1 of the report provides a general insight into Pakistan’s air quality situation and the
institutional efforts taken as of now to improve it. Specific efforts of Pakistan are discussed
along with several approaches used globally for pollution prevention and control. Section 2
examines different types of Market based instruments with proven mettle in different parts of
the world and the associated rationale. Moving further, section 3 explains in detail the trading
permit system, including all principles and conditions needed for it’s implementation. Steps
for effective design, institutional infrastructure and legal basis for a pollution trading system
in Punjab are elaborated in section 4 followed by section 5 which explains the potential
framework of Emission Trading System in Punjab as based on all the research findings,
introducing Tradable permit system is a viable option. Not only is it cost effective but a good
incentive for industries to reduce pollution. Hence, this section explains the procedures to be
adopted for initiating a whole new system of emission trading.
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Section 1

General Principles
OVERVIEW
In the absence of regulation, firms, irrespective of their sizes, do not have enough incentives
to internalize the negative externalities (pollution) that result from their operations. For
instance, the accounting sheets of a manufacturer would include “private” costs—expenses
incurred on inputs such as labour, capital (machinery),and raw materials and on advertising
and marketing—but exclude environmental costs—the monetary value of the total impact on
society of the pollution generated during the manufacturing process. The difference between
firms’ private costs and social costs exists because firms fail to pay for one very important
input in production: the earth’s assimilative capacity. The earth can naturally degrade
pollutants up to a limit. Beyond this threshold, pollutants start accumulating in air, water and
soil, which eventually leads to serious illnesses and degrades ecosystem services. Pakistani
firms continue to ignore this fundamental cost while society has started demanding clean air
and water—these are also basic human rights protected under Pakistan’s constitution. The
recent smog episodes in major cities of Punjab forewarn of a much larger and persistent air
pollution crisis.
Environmental protection agencies around the world have taken various measures to regulate
air pollution. These measures include common-and-control (CACs) policies such as emission
standards, ambient air quality standards, and technology standards, and incentive-based
instruments such as emissions charges, abatement subsidies, and emissions trading.
Though the Punjab Environmental Quality Standards for Air (PEQS) mandate the legally
acceptable level of a wide-range of air pollutants over time their implementation remains a
serious challenge. The widespread adoption and gaining popularity of market-based
instruments (MBIs) across the globe provide important lessons for emulating these policies in
countries with weak environmental regulation. Punjab can learn how to successfully
implement MBIs by looking to examples from other developing countries such as China,
Indonesia, Malaysia, and India.
Well-designed MBIs harness market forces to incentivize pollution abatement to the desired
level at the minimum possible social cost. The key to their success lies in their
implementation followed by systematic monitoring and enforcement by the regulatory
agency. No measure, be it CACs or MBIs, can be effective unless the EPD develops a strong
monitoring and enforcement framework.
BACKGROUND
Pakistan has the worst air quality in South Asia.1 Concentrations of particulate matter (PM)harmful pollutants—in Pakistan are significantly higher compared to other South Asian
1

Sánchez-Triana, Ernesto., Santiago Enriquez., Javaid Afzal., Akiko Nakagawa, and Asif Shuja Khan. Cleaning Pakistan’s
Air: Policy Options to Address the Cost of Outdoor Air Pollution, Washington, DC: World Bank. doi:10.1596/978-1-46480235-5, (2009).
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countries. Other air pollutants of concern include ozone (O3), carbon monoxide (CO),
nitrogen oxides (NOx), sulphur oxides (SOx), and volatile organic compounds (VOCs).
Escalating environmental degradation and climate change have become key constraints to
economic growth and sustainable development. Pakistan produces more carbon dioxide
(CO2) emissions per gross domestic product (GDP) than any other South Asian country,
including India.2
Punjab, Pakistan’s most populated and richest province, is among the most rapidly urbanizing
regions in South Asia, with an economy driven by the agricultural and industrial sectors.
However, Punjab’s gradual economic growth along with weak environmental regulation has
led to the deterioration of air, water, and soil quality across the province. To ensure the
prosperity of the province and to protect the livelihood of its citizens, Punjab must commit to
adequately addressing the environmental challenges that it faces.
The framework for Pakistan’s Air Quality Management (AQM) system dates back to 1993
when the federal government developed the National Environmental Quality Standards
(NEQS) under the 1983 Environmental Protection Ordinance. After several rounds of
consultations between major stakeholders, the Pakistan Environmental Protection Council
(PEPC) approved a revised version of the NEQS in 1999, and the NEQS became effective in
August 2000. The PEPC justified the revision of the NEQS by arguing that some of the
parameters in the original NEQS were more stringent compared to identical parameters set by
other South Asian countries.
The cornerstone of environmental legislation in Pakistan is the Pakistan Environmental
Protection Act (PEPA), enacted on December 6, 1997. PEPA provides a comprehensive
framework for regulating environmental degradation, including air pollution. PEPA
established the general conditions, prohibitions, penalties, and enforcement to prevent and
control pollution, and to promote sustainable development. PEPA also delineated the
responsibilities of the PEPC, Pakistan Environmental Protection Agency (Pak-EPA), and
provincial EPDs.
A. PROVINCIAL MANDATE

After the considerable devolution of power from the federal government to provincial
governments under the 18th constitutional amendment, the provincial EPDs have become
empowered to mandate environmental regulation, implement existing rules and regulations
under PEPA 1997, and introduce additional legislation. EPDs are responsible for designing,
implementing, and enforcing environmental standards and for developing systems for the
implementation of other mechanisms such as pollution charges and emission permits trading.
B. AIR POLLUTION

Punjab’s air quality is deteriorating with the passage of time. Hence, issues such as smog are
meant to occur. Especially, over the past few years, thick smog has started to engulf major
cities in Punjab from November to December. Factories, motor vehicles, coal-based power
plants, and crop residue burning are some of the primary contributors to smog.
2

World Bank. World Development Indicators, (2010) Retrieved from http://data.worldbank.org.
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The table 1 below highlights that Lahore, capital city of Punjab is well above the emissions as
compared to other major cities in Pakistan.
Table 1: Maximum values of PM 2.5, SO2, NO2, O3 and CO for five major cities in Pakistan (2012)3

Maximum
value

PM2.5
(µg/m3)

SO2 (µg/m3)

NO2 (
µg/m3)

O3 (µg/m3)

CO(mg/m3)

ISL

157

32

196

148

5

QUE

96

136

83

72

4

KAR

201

173

122

86

2

PES

146

147

141

90

6

LAH

433

309

129

139

7

There are numerous causes of ever increasing air pollution in Punjab. Of the many reasons,
highly inefficient energy use, accelerated growth in vehicle population, growing industrial
activity without sufficient air emission treatment/technology, open burning of solid waste
including plastic, and use of ozone depleting substances (ODSs) are some of the major causes
of deterioration of ambient air quality in Pakistan.4
Moreover, industries tend to agglomerate in a few geographic locations where there is
accessibility of specialized labour, industry spill overs, higher road density, local transfer of
knowledge, and access to international supplier and buyer networks. These factors are some
of the major reasons behind the clustering of large-scale manufacturing industries around the
metropolitan areas of Punjab. While agglomeration economies can generate significant
benefits, however they can result in congestion and air pollution. The worsening air quality in
Punjab is severely affecting health and quality of life while persistent pollution is degrading
the environment.5 Statistics show that the reported levels of particulate matter (PM), sulphur
dioxide (SO2), and lead (Pb) in the period 2007-2011 were considerably higher than the
levels recommended by the World Health Organization (WHO) air quality guidelines.6
Table 2 shows air quality standards for SO2, NO2, PM10, and CO in Punjab, USA, India,
Malaysia, Nepal, Sri Lanka, and Australia. The standards for Punjab are those listed in the
PEQS.

3

World Bank. 2014.Cleaning Pakistan’s Air: Policy Options to Address the Cost of Outdoor Air Pollution
Khwaja, Mahmood A and Shaheen Rafi Khan. Air Pollution: Key Environmental Issues in Pakistan. Report no. 99, (2005),
1-28.
5
Sánchez-Triana , Ernesto. Cleaning Pakistan’s Air, (2009).
6
Gurjar, Bhola. R., T. M. Butler, Mark. G. Lawrence, and J. Lelieveld. Evaluation of Emissions and Air Quality in
Megacities. Atmospheric Environment, 42:1593–606, (2008).
4

Technical Report

Page No 4

Section 1

General Principles
Higher than PEQS
Equal to PEQS
3

Table 2: Ambient Air Quality Standards (µg/m )

Pollutants

Time–
Weighted
Average

Lower than PEQS

Punjab

USA

India

Malaysia

Nepal

Sri
Lanka

Australia

Sulphur
Dioxide
(SO2)

Annual

80

-

80

-

50

-

50

24 hours

120

200

120

80

70

80

210

Oxides of
Nitrogen as
(NO2)

Annual

40

100

80

-

40

-

56

24 hours

80

-

120

70

80

100

23

Respirable
Particulate
Matter
(PM10)

Annual

120

-

120

40

-

50

-

24 hours

150

150

150

100

120

100

50

Carbon
Monoxide
(CO)

8 hour

5,000

10,000

5,000

10,000

10,000

10,000

10,000

1 hour

10,000

30,000

10,000

30,000

-

30,000

-

Table 3: Sources of pollution in Punjab7

Source
Vehicular emissions
Stationary source emissions (industries, power plants, brick kilns)
Solid waste burning
Table 3 above shows the three major sources of pollution in Punjab. Vehicular emissions
contribute majorly to air pollution in the province. The number of vehicles in Pakistan has
increased rapidly in the last 20 years—from 2 million to 10.6 million, an average annual
growth rate of 8.5 percent.8 The increase in the number of vehicles has led to higher
emissions of hazardous pollutants such as CO, NOx, PM, and hydrocarbons.9The air pollution
problem is aggravated by the increase in the use of diesel trucks.10 Moreover, toxic vehicle
exhaust emissions from old and poor engines of motor vehicles particularly diesel engines as
mentioned earlier are posing a serious threat to the quality of urban air, specifically in the
large population and industrial centres of Pakistan .It is alarming that an average Pakistani

7

World Bank (2014).Cleaning Pakistan’s Air: Policy Options to Address the Cost of Outdoor Air Pollution, Asian
Development Bank (2006).Country Synthesis report on Urban Air Quality Management.
8
Ibid at 1.
9
The Punjab Clean Air Action Plan (Draft), Environment Protection Department.
10
Asian Development Bank and the Clean Air Initiative for Asian Cities (CAI-Asia) Center. Country Synthesis report on
Urban Air Quality Management. (2006).
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vehicle emits 20 times much hydrocarbons, 25 times as much CO, and 3.6 times as much
nitrous oxides in grams per kilometres as average vehicle in United States.11
Stationary sources in Punjab emit substantial amounts of air pollutants. Emissions from largescale industrial facilities such as cement, fertilizer, sugar, steel factories and fossil fuel power
plants with a high sulphur content significantly deteriorate air quality.12 A wide range of
small and medium-scale industries, including brick kilns, steel re-rolling, steel recycling, and
plastic moulding, also contribute to urban air pollution since they use “waste” fuels such as
old tires, paper, wood, and textile. Widely used diesel generators in commercial and
residential areas in are another important source (stationary) of air pollution. Moreover, the
poor maintenance of boilers and generators exacerbate industrial emissions.13
Solid waste burning in Punjab also contributes to air pollution and is an example of non-point
source emissions. Almost 48,000 tonnes of solid waste is produced each day in the province
which is either dumped in low-lying areas or burned.14 The burning of solid waste at low
temperatures produces toxic and carcinogenic pollutants, including CO, PM, and volatile
organic compounds (VOCs).15 Moreover, dry weather, arid conditions, and strong winds
generate substantial dust in southern Punjab, leading to high concentrations of PM. In the
summer, when average temperatures range between 40–50°C, the rising hot air transports
fine dust to the atmosphere, forming “dust clouds” and haze over a large area of the province.
Dust storms originating from the Thal, Cholistan, and Thar deserts also transport fine
particles to parts of southern Punjab.
Most importantly, inadequate operation and maintenance of the air quality monitoring
network due to administrative and budget problems have led to continued deterioration in the
air quality of Punjab. Often, the number and location of the monitors used in cities are
criticized because they exclude some important areas where air quality is believed to be
particularly poor.16 Additionally, problems related to the interrupted power supply and
difficulties in maintaining the automated electronic instruments impede any effort taken to
monitor emissions. Sadly, despite the installation of the air quality monitoring system, the
reliability of air quality data is not reliable in Pakistan.17

11

The Pakistan National Conservation Strategy, Report No. ISBN 969-8141-00-6, Copy Right GOP/JRC-IUCN Pakistan, 1Bath Island Road, Karachi, Pakistan, Published by Environmental and Urban Division, Government of Pakistan (GOP),
(1992), PP: 79- 85.
12
Ghauri, Badar., Arifa Lodhi and M. Mansha. Development of Baseline (Air Quality) Data in Pakistan. Environmental
Monitoring and Assessment, (2007).
13
Colbeck, Ian., Zaheer Ahmad Nasir., Zulfiqar Ali. The State of Air Quality in Pakistan: A Review. Environmental Science
and Pollution Research, (2010a),17: 49–63.
14
Asian Development Bank and the Clean Air Initiative for Asian Cities (CAI-Asia) Center. Country Synthesis report,
(2006).
15
Faiz, A. Comments and edits on Draft Air Quality Management Report, (2011).
16
Ibid at 1.
17
Ibid at 1.
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Fig.1: Comparison of PEQS and actual emissions in Lahore, Punjab 18

According to Wold Bank report, Cleaning Pakistan’s Air, PM2.5 SO2, NO2 are the major
pollutants in Lahore for the year 2012. Lahore being a capital city of Punjab with a
population of 11,126,285 in 201719 can be used a good proxy in determining the major
pollutants in Punjab. Since Particulate Matter is one of the major source of pollution in
Punjab as the figure above also showed, it is worthwhile to consider this pollutant in detail
below.
C. PARTICULATE MATTER

Pakistan’s emission level of Particulate matter is significantly higher than neighbouring
countries. For example, PM10 concentration levels in China and India are almost half of
Pakistan. The graph below shows the prevalence of PM2.5 in Punjab showing a higher
tendency in north eastern Punjab.

18

Data is taken from World Bank report (2014). Cleaning Pakistan’s Air: Policy Options to Address the Cost of Outdoor Air
Pollution.
19
Pakistan Tehsil Wise for Web Census, (2017).
Nitrogen Dioxide (NO2),Ozone, Sulphur Dioxide (SO2) ,Particulate Matter (PM2.5)
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Fig. 2: PM 2.5 concentration in Punjab

Elevated levels of PM2.5 have many times exceeded the limit imposed by the quality
standards in Punjab. The results(of November 2005 to March 2006) from the Positive Matrix
Factorization (PMF) model indicated that the predominant contributors to PM2.5 in Lahore
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are, industrial emissions and vehicular emissions,
contribution of each source.

20

the figure 3 below shows the specific

PM2.5

Road Transport

Residential

Remainder"other sectors" combusion

Public electricity and heat

Other combusion in energy industries

Combusion in manufacturing industry

PM10

Road Transport

Residential

Remainder "other sectors" combusion

Public electricity and heat

Other combusion in energy industries

Combusion in manufacturing industry

Fig.3: Sources of Particulate Matter Emissions from Fossil Fuels Combustion in Pakistan, (2008) 21

The earlier studies reported similar events causing marked reductions in visibility, disrupted
transportation, and increased injury and death.22 As examples of international best practices,
large metropolises, such as Mexico City, Santiago, and Bangkok have efficiently reduced
their ambient concentrations of PM2.5 to a level that is even lower than those of small cities of
Punjab.
As the figure above explains that Particulate Matter released from the mobile sources
contributes significantly. Hence, some probable interventions for EPD to control and reduce
PM emissions include:
20

Lodhi, Z. H. Ambient Air Quality in Pakistan, (2009).
World Bank (2014).Cleaning Pakistan’s Air: Policy Options to Address the Cost of Outdoor Air Pollution.
22
Hameed, Sultan., M. Ishaq Mirza ,B. M. Ghauri ,Z. R. Siddiqui ,Rubina Javed ,A. R. Khan ,O. V. Rattigan ,Sumizah
Qureshi ,Liaquat Husain. On the Widespread Winter Fog in Northeastern Pakistan and India, (2000).
21
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Reducing sulphur in diesel and fuel oil
Retrofitting diesel vehicles with PM emission-control technology
Converting diesel-fuelled minibuses and vans to CNG
Controlling PM emissions from motorcycles
Converting three-wheelers (rickshaws) to CNG

Firstly, these interventions would not only reduce PM emissions, but low-sulphur fuels would
also reduce secondary particulates by reducing sulphur dioxide emissions. Secondly, EPD
might consider supporting the development of mass transportation and improved traffic
management in Pakistan’s main cities of the province. It is another important alternative to
reduce air pollution. Specific examples include, Bus Rapid Transit, which uses bus-based
technologies to transport progressively larger volumes of travellers at moderately high speeds
even in very congested urban areas .EPD can also create avenues of increasing awareness and
encourage people to start using public transport. Moreover, the use of public transport should
not only be a consideration for the lower middle income group but people of the higher
income bracket should also utilize this facility. This shall reduce the number of cars on the
road. The table below shows the health benefits associated with PM control technology.
Table 4: Estimated Health Benefits of Retrofitting Diesel vehicles with PM control technology
(US$/vehicle/year)23

Diesel particulate filter
Vehicle usage
35,000 km/year
70,000 km/year

Vehicle type

Heavy duty trucks
Large buses
Minibuses
Light duty vans

647
475
302
216

1,295
949
604
432

NATURE OF EXTERNALITY
There are different types of pollutants depending on a lot of factors. For instance, Cumulative
vs Non-Cumulative, Local vs Regional and Global Pollutants, Continuous vs Episodic and
Point vs Non Point Sources.
Pollution sources differ in terms of the effort with which actual points of discharge may be
recognized. The points at which sulphur dioxide emissions leave a large power plant are
easily identifiable as they come out the end of the smokestacks associated with each plant.
Municipal waste treatment plants commonly have a single outfall from which all of the
wastewater is discharged. These are called point-source pollutants. There are many pollutants
for which there are no well-defined points of discharge. Agricultural chemicals, for example,
usually run off the land in a distributed or diffused pattern, and even though they may pollute
specific streams or underground aquifers, there is no single pipe or stack from which these
chemicals are emitted and hence could be sourced. This is a nonpoint-source type of
23

World Bank Report. Sanchez-Triana and others. (2014).
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pollutant. Like any other place, in Punjab as well it is easier to establish policies and
procedures for point source pollutants because they are easy to monitor and measure unlike
nonpoint-source pollutants.
A. HEALTH EFFECTS OF AIR POLLUTION

The health impacts of air, water pollution and productivity losses from deforestation and soil
erosion have been assessed at 1.71 billion dollars, or 3.3 percent of GNP, in the early 90s.
The losses attributed to air pollution, in terms of health care costs, amount to 500 million
dollars a year.24 Amongst the lists of losses as a result of poor air quality, a study using opentop chambers ventilated with ambient or charcoal filtered air in the vicinity of Lahore, Punjab
demonstrated reductions of 42% and 37% in the grain yield of two cultivars of rice.25
By 2005 due to ambient air pollution in Pakistan, more than 22,600 deaths per year occurred
of which more than 800 were children under five years of age. Outdoor air pollution alone
was a major reason for more than 80,000 hospital admissions per year , nearly 8,000 cases of
chronic bronchitis, and almost 5 million cases of lower respiratory cases among children
under five.26 It is disappointing and alarming when these numbers are put in perspective, it is
realized that the harm done by air pollution exceeds most other high-profile causes of
mortality and morbidity which receive significantly more consideration in Pakistan.
The severe damages caused by air pollution and the possibility of worsened environmental
conditions in near future demands that EPD should consider adopting priority interventions in
the short term and build the institutional and technical capacity to adopt additional measures
to control air pollution in Punjab.
CURRENT MEASURES
Environmental protection has long been a concern of the Government of Pakistan. However,
the understanding of environmental issues, their relation with the development and their
translation into action is yet to be approached in a systematic and effective manner. In terms
of policies, a landmark feature was adoption of the National Conservation Strategy (NCS) in
1992 as the guiding environmental policy for Pakistan. The turn of the century saw
considerable progress in environmental policy making and planning, as well as development
of a number of sectoral and sub-sectoral policies/plans as follows:








Biodiversity Action Plan of Pakistan, 2000
National Action Programme to Combat Desertification in Pakistan, 2002
Poverty Reduction Strategy Paper, 2003
Energy Security Action Plan, 2005
National Energy Conservation Policy, 2006
National Sanitation Policy, 2006
Pakistan Wetland Programme, 2007

24

Ibid at 1
Wahid, A., R.Maggs, SRA Shamsi, J.N.B.Bell, M.R.Ashmore. Effects of Air pollution on rice yield in Pakistan Punjab,
(1995).
26
Ibid at 1
25
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National Forest Policy, 2010
National Rangeland Policy (draft)
National Climate Change Policy, 2012
Framework for Implementation of Climate Change Policy, 2013
National Wetland Policy (draft)

After the 18th Amendment, with the devolution of powers to provincial departments,
Government of the Punjab has also drafted numerous environmental related policies which
are yet to be approved. These include;





Punjab Environmental Policy (draft)
Punjab Climate Change Policy (draft)
Punjab Drinking Water Policy (draft)
Punjab Sanitation Policy (draft)

A. LAWS

With the inclusion of “environmental pollution and ecology” into the Concurrent Legislative
List of the Constitution, the President of Pakistan, promulgated the Pakistan Environmental
Protection Ordinance, 1983 (PEPO) for the control of pollution and preservation of living
environment. Whereas, Parliament passed the Pakistan Environmental Protection Act, 1997
for the protection, conservation, rehabilitation and improvement of the environment; for the
prevention and control of pollution; and promotion of sustainable development.
After the 18th amendment to the Constitution of Pakistan, environmental protection became
the provincial subject. The Government of Punjab enacted Punjab Environmental Protection
(Amendment) Act, 2012 passed by the Punjab Assembly on 18th April 2012.
Currently, there are 2 substantive laws in Punjab;



Punjab Environmental Protection Act, 1997 (Amended 2012)
Punjab Prohibition on Manufacture, Sale, Use and Import of Polythene Bags (Black
or any other Polythene bags below fifteen-micron thickness) Ordinance, 2002

B. RULES

Since the passage of the Punjab Environmental Protection (Amendment) Act, 2012, the
following rules and regulations set out in chronological order, have been made or issued
under powers conferred to the Provincial Government or Environmental Protection Agency,
Punjab;








Punjab Environmental Protection (Tribunal) Rules, 2012
Punjab Environmental Protection (BTS) Regulations, 2012
Punjab Environmental Protection (Motor Vehicle) Rules, 2013
Punjab Environmental Protection Administrative Penalty Rules, 2013
Punjab Hospital Waste Management Rules, 2014
Punjab Bio-safety Rules, 2014
Punjab Environmental Protection Council (Procedure) Rules, 2016
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Punjab Environmental Quality Standards (2016) for Drinking Water, Ambient Air,
Industrial Gaseous Emissions, Motor Vehicle Exhaust and Noise, Municipal and
Liquid Industrial Effluents, Noise and Treatment of Liquid and Disposal of BioMedical Waste by Incineration, Autoclaving, Microwaving, and Deep Burial

C. REGULATIONS




Punjab Environmental Protection (Delegation of Powers for Environmental
Approvals) Rules, 2017
Punjab Environmental Protection (Registration of Environmental Consultants),
Regulations 2017

Section 31 of the PEPA confers onto the Federal Government the power to make rules,
through publication in the Official Gazette, for carrying out the purposes of the Act,
“including rules for implementing the provisions of the international environmental
agreements, specified in the Schedule to this Act.” Section 32 of the Act confers onto the
Federal Government the additional power to amend the Schedule so as to add any entry
thereto or modify or omit any entries therein. This is a mechanism of implementation of
Multilateral Environmental Agreements (MEAs) envisaged under the Act. It is pointed out
that the Schedule to the Act has never been amended in exercise of powers conferred under
the Act. Punjab Biosafety Rules, 2014, issued by the Government of Punjab in exercise of
powers to make rules conferred by Section 31 of the Act. These rules are identical to the
Pakistan Biosafety Rules, 2005 but with the substitution of “Punjab” for “Pakistan” etc.
However, these two Rules overlap with one another and are an example of the legal and
institutional overlaps that can occur without proper coordination between the Federation and
the Provinces on the implementation of MEAs.
D. STRATEGIES



The National Conservation Strategy (NCS, 1992)
This strategy aims to prevent and abate pollution and manage urban wastes. With
regards to air pollution specifically, the NCS emphasizes site industries to
appropriately minimize pollution impacts, introduce clean fuels, upgrade refineries,
set up vehicles tune-up stations and compressed natural gas (CNG) stations. In
addition, atmospheric environmental services and monitoring are some of the
proposed initiatives.



The National Environmental Action Plan (Neap)
This plan reflects a renewed commitment to the environment and air is in its four
priority areas of concern mainly to achieve a visible improvement in the quality of air.
The program for the control of vehicular pollution, industrial emission and indoor air
pollution would be developed by the federal EPA, in which a special Program Unit
for clean air has already been established.
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E. INTERNATIONAL CONVENTIONS AND TREATIES

Pakistan has signed the following international treaties with respect to controlling air
emissions27:
 United Nations Framework Convention on Climate Change, 1992
 Vienna Convention for the Protection of the Ozone Layer, 1985
 Montreal Protocol on Substances that Deplete the Ozone Layer, Montreal, 1987 and
amendments
 Stockholm Convention on Persistent Organic Pollutants (POPs), 2001
SUCCESS AND FAILURES
Although a plethora of rules, regulations, strategies, signed international conventions exist for
Punjab however the issues of escalating environmental concerns have been on the rise.
Although recent projects like Fuel Efficiency in Road Transport Sector project (FERTS),
Introduction of Alternative Fuels, CNG, Establishment of Cleaner Production Centres (CPCs)
and Revised and more realistic Provincial Environmental Quality Standards (PEQS) are there
but all these efforts are constrained and limited broadly due to poor or absence of
monitoring, lack of implementation and political will. Though Punjab is now improving upon
its resources and institutions like EPD being quite active however a lot needs to be done to be
at par with similar relatively cleaner economies.
The lack of formal monitoring system in Punjab as mentioned above, exacerbates the
problem. Recent efforts include physically collecting particles to find out the exact source
and weight, appointing new air pointers and asking Lahore Waste Management Company
(LWMC) to wash around 10km of road every day and sealing of polluting factories.
Environment Protection Department has recently successfully negotiated about US$ 200
million soft loan from the World Bank for Greening of the Punjab28 and many other similar
contributions. However, institutional strengthening is critical to improve environment.
Current trends, including industrialization and urbanization, suggest that air quality in Punjab
will worsen over time unless targeted interventions are adopted in the short, medium, and
long term, and the institutional and technical capacity of organizations responsible for air
quality management (AQM) is strengthened.
The action plan calls for collective role of 15 department/agencies including Federal
Agencies, Agriculture, Health, Traffic police, Local Government etc. technology up
gradation, building on regulatory capacity, crop residuals and dealing with vehicles
(compliance with Euro II standards and installation of pollution control devices).

27

Khwaja, Mahmood A. Air Pollution: Key Environmental Issues in Pakistan, (2005).
The
World
Bank,
Pakistan-Punjab
Green
Development
Program,
(2018).Retrieved
http://www.worldbank.org/en/news/loans-credits/2018/05/25/pakistan-punjab-green-development-program.
28
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TYPE OF EMISSION CONTROL MECHANISM
To correct for these externalities problems explained above, there are two types of broad
policy instruments to alter behaviour to abate pollution for desirable outcome that are
deployed at varying degrees across the globe:

Market-Based Instruments
Act in free markets to establish
price of pollutants and
distinguish themselves through
their tradability and incentive
structure

Command and Control
Mandatory standards and norms on
environment quality that are imposed
by the regulatory agencies

Fig. 4: Emission control mechanisms

Historically the objective of controlling pollution has been targeted by the implementation of
Command and Control (CAC) approach. Not only their effective implementation still remains
a big challenge in Pakistan but the second set of instruments are more efficient.29
COMMAND AND CONTROL POLICIES
Command-and-control approach (CAC) mandates the industries and/or people, by enacting a
law, to bring about a behaviour and use an enforcement machinery to get people to obey the
law. A standard is generally the tool used in the CAC approach, which is a mandated level of
performance enforced through legislation. The CAC approach basically involves the setting
of these standards to protect or improve environmental quality and public health.
Industrial emission standards form an integral part in air pollution control. Standards are
designed to tackle the environmental impacts of harmful emissions from industries by setting
legal requirements for acceptable concentrations of pollutants within the exhaust gases
emitted from stacks, and also within the ambient air. Any modification in these standards can
result in changes to the ambient concentrations of pollutants in the areas surrounding the
facilities and play a key role in the protection of human and ecological health.
The process for development of such standards is more or less similar to any policy reform.
The stakeholders must include industry practitioners and relevant business
associations/chambers of commerce as well as all broad-based stakeholders including people,
non-governmental organizations, not-for-profit bodies, international consultants and any
other stakeholders that may or may not have direct stakes involved in the emission standard
setting process shown below.

29

Sawhney, Aparna. A review of Market Based Instruments for Pollution Control: Implications for India. 97/2, (1997).
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A. AMBIENT STANDARDS

Ambient standards are never-exceed levels for pollutants,
measured in the ambient environment. They reflect the
qualitative dimensions of the surrounding environment and
could be anything from the ‘ambient’ quality of air in a
certain region or the ambient quality of water in a certain
body. The Punjab Environmental Quality Standards
(PEQS) identify these limitations in the form of
concentrations in the ambient air over time-weighted
average, along with their method of measurement. For
example, the concentrations of Ozone (O3) measured over
time-weighted average of 1 hour by Non-dispersive UV
absorption method cannot exceed 130 g/m3. It might not
be possible to enforce ambient standards directly, as to who
is to be blamed in case of non-compliance of concentration
level but various emissions that lead to those ambient
quality levels can be enforced. To ensure that ozone levels
don’t go beyond 130 g/m3 in the ambient air, its relation
to emissions of various sources in the atmosphere should
be identified. This will eventually contribute in introducing
different ways to control all or most intense of the specific
sources.
B. EMISSION STANDARDS

Like ambient standards, Emission standards are also neverexceed levels, but these are applied directly to the
quantities of emissions coming from pollution sources.
Emission standards are sometimes also referred to as
‘performance standards’ as they target the end results to be
achieved by the polluters that are regulated.

Fig.5: Standard Setting Procedure

Continuous emission streams such as industrial stacks may be subject to standards on
instantaneous rates of flow; limiting the quantity of residuals flow per minute or on the
average residuals flow over given time period. With regard to their relationship with ambient
standards, setting emission standards at a certain level does not necessarily lead to
compliance with ambient standards. Meteorological and hydrological phenomenon play an
active role in linking these two quality standards as well.
The link between emissions and ambient quality also can be impacted by human decisions.
An example in this case is that of automobiles in Punjab. Even if the emission standards have
been set for new cards in terms of emissions per miles driven, the aggregate quantity of
pollutants in the car i.e. ambient air quality might not be directly controlled as currently there
is no effective way of controlling the number of cars on the roads or total number of miles
each is driven.
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C. TECHNOLOGY STANDARDS

Standards like these aim at specifying technologies, techniques or practices to be adopted,
rather than the end results/concentrations. These standards specify the technologies or
practices, including design, engineering, input and output standards that polluters must adopt
or meet to protect the environment. In contrast to emission standards, technology standards
impose on polluters certain decisions and technologies to be used.
Requirements like installation of industrial stack-gas scrubbers to reduce SO2 emissions or
simply putting catalytic converters in vehicles come under technology standards. A concept
that has caught attention with respect to industrial emissions is that of Best Available
Techniques/Technologies (BAT) where set of techniques, including technologies, are
suggested to industries considering the environmental impacts, energy impacts, expected
emissions rate and emission reduction as a result of adopting them. Under the proposed future
state, Punjab Environmental Technical Institute (PETI) shall be responsible for suggesting
and incorporating BAT as a part of permit approval process.
D. COST-EFFECTIVENESS OF STANDARDS

Currently, the concept of Ambient and Emission standards is already incorporated in the
Punjab Environmental Quality Standards (PEQS) to an extent but there is no formal clause on
Technology standards, as such. A vital consideration to be held true while setting the
standards in future is that of the equimarginal principle. The principle states that in order to
get the greatest reductions in total emissions for a given total abatement cost, the different
sources of emissions must be controlled in such a way that they have the same marginal
abatement costs. The marginal abatement cost is the cost of reducing one more unit of
pollution. This might not hold true in the case of command and control approach as there
shall be different abatement costs, leading to inefficient allocation of clean-up burden among
different industries.
Authorities, like EPD, usually tend to apply the same level of pollution reduction through
standards as it makes their regulatory monitoring much simpler, and also gives the impression
of being fair to everyone because all are apparently being treated alike. But following the
equimarginal principle, identical standards shall only be cost-effective only in the un- likely
event that all polluters have the same marginal abatement costs. For example, let’s suppose
industry A and industry B are releasing 100 units and 40 units of pollutants respectively. At
this situation, the total emission units in the environment are 100+40=140 units and
considering a case where the regulating authority targets to bring the emission units in the
environment to 100 units, each industry shall have to reduce their emissions by 40/2=20
units. Following this conventional approach of standards, industry A will have to reduce their
emissions to be 80 units and industry B will have to reach 20 units. This approach is not costeffective because the firms shall have unequal abatement costs and therefore, inefficient
allocation of clean-up burden. This approach can be made cost-effective if the marginal
abatement costs of each firm is calculated as a result of application of the standards but
practically speaking, this is a data-intensive process requiring a lot of work beforehand and
difficult in most cases, like that of Punjab.
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However, in the case of emission taxes, a trial and error approach can be implemented for
setting up a marginal abatement cost. The essence of the tax approach is to provide an
incentive for the polluters themselves to find the best way to reduce emissions, rather than
having a central authority determine how it should be done. Polluters will minimize their total
private costs by reducing emissions until the tax rate equals their marginal abatement cost.
The imposition of an emission tax will automatically satisfy the equimarginal principle
because all polluters will set the tax equal to their MAC curve. MACs will be equalized
across all sources.
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Types of Market Based Instruments
DEFINITION
Market-Based Instruments (MBI) are aspects of policy that encourage behaviour through
market signals, rather than through explicit directives regarding pollution control levels or
methods.30
On the basis of the review of the present regulatory framework, there is no design of or any
effective economic instrument operational in the EPD regime in Punjab. So, there is a dire
need to introduce some economic instruments which are designed to create appropriate
patterns of incentives or disincentives for economic agent to behave accordingly. It should
also be noted that incentives or disincentives indeed work best in a package approach, which
combined with variety of other policy instruments.
TYPES OF MARKET BASED INSTRUMENTS
There are numerous types of Market Based Instruments (Fig below) that are adopted
worldwide and can be implemented in Punjab as well.

Pollution
Charge

Tradable
Permits

Deposit Refund
System

Product Charge

Subsidy

The direct instruments are applied on the pollutants directly and indirect instruments are
applied on the goods that create pollution.
Table 5: Types of Market Based Instruments

Policy Tool

Classification

Pollution
Charge

Direct
Instrument

30

Details

Relevance for Punjab

These are emission and
effluence charges and fees
levied by authority based on
quality
and
quantity
of
pollutants
discharged
in
environment. These charges
alter pricing and encourage
pollution abatement. Challenge
is to identify optimal tax rate.
• Emission charges
• Effluent charges

Pollution charges can only
be levied if the EPD has
the capacity and capability
to monitor data e.g. the
measurable
impact
of
different industries on the
environmental. Currently
there is no steady revenue
stream from pollution
charges

Stavins, Robert. Experience with Market Based Environmental Policy Instruments, (2001), Discussion Paper 01–58.
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• Solid waste charges
• Sewage charges
The
authority
establishes
allowable overall level of
pollution and allocate among
firms in the form of permits.
Firms that keep their emission
level below may sell the excess
emissions.
• Emissions
• Effluents

Tradable
Permit

Direct
Instrument

Deposit
Refund
System

Direct
Instrument

Consumers pay a fee when
purchasing potentially polluting
products
and deposit
is
refunded when product is
returned for recycling or
disposal.
• Lead-acid batteries
• Beverage containers
• Automobile bodies

Product
Charge

Indirect
Instrument

Fees are either added to price of
product or inputs that cause
pollution
in
either
manufacturing or consumption
phase. These are levied to alter
consumption towards cleaner
goods. These are similar to the
direct emission fees, however

Technical Report

Extensive data is required
for initial allocations of
permits including a state of
the environment report, and
expertise on how best to
divide the total pollution
between companies/firms.
Enforcement
and
compliance
can
be
complex, however this can
generate a further stream of
revenue to spend on
environmental issues in the
form of fees from permits
and when two companies
trade between themselves.
This sort of initiative will
require a mass level
informational
awareness
campaign
to
promote
participation at household
level in Punjab. A parallel
collection and payment
mechanism will also be
required.
Collection and Payment
mechanisms can be set by
EPD Punjab. Consumers
will pay the fee to the
relevant authority decided
by EPD which will later be
refunded upon return of the
product.
EPD Punjab will need to
set up rules and a
compliance mechanism that
have enforceability powers,
as differential taxation is
used
to
promote
consumption
of
environmentally
funded
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Indirect
Instrument

taxes are indirect instruments.
Because taxes do not require
the regulator to determine an
abatement level, they are easier
to implement.
• Leaded gasoline tax
• Carbon tax
• Fertilizer tax
• Pesticide tax
• Water user charges
• Chlorofluorocarbon taxes
Subsidies (incentives) are given
to
induce
reductions
in
pollution. Among the subsidies
that may be used to help
manage
environmental
pollution are grants, lowinterest loans, favourable tax
treatment, and preferential
procurement
policies
for
products believed to pose
relatively low environmental
risks.
• Municipal sewage plants
• Land use by farmers
• Industrial pollution
• Equipment purchases

products

The concerned authority
can grant subsidies for
electricity produced by
windmills, as well as refuse
disposal,
forestry,
production of a cleaner
substitute(clean diesel vs.
the standard type)
It requires fiscal support
and generation to fund such
an activity.

ADVANTAGES AND DISADVANTAGES OF MBIS
As these instruments act through the economic incentives hence, compliance with marketbased instruments is likely to be high. However, their effectiveness is questionable as
avoidance and evasion can prevail to a large extent. Moreover, the complexity of the tax or
subsidy arrangements will also be an issue. If the arrangement is very complicated, there will
be stronger incentives not to comply.31 Effective monitoring by EPD is therefore very
important to prevent manipulation of market-based schemes.
The primary advantage of market-based instruments is that they reflect decisions made by
citizens and businesses in response to the incentives they face. As the decisions taken will
reflect the preferences of the individuals hence flexible nature gives them an edge over other
alternative regulatory measures.

31

Hepburn, Glen. Alternatives to traditional regulation. Organization for Economic Cooperation and
Development.
Technical Report

Page No 24

Section 2

Types of Market Based Instruments

In order to determine if actually implementing MBIs would be advantageous or not,
compliance costs should be taken into account that are borne by both the regulated entity and
regulator itself. The amount of these costs will depend on the type of market based instrument
being used and the distribution of these costs between the regulator and the regulated will
vary widely between fiscal instruments (taxes and subsides) and trading instruments. Those
regulated are likely to bear a significant cost in the case of fiscal instruments and will have
little possibility to reduce direct compliance costs. However, they will have some flexibility
to take steps to minimise the costs of compliance and change production processes .In the
case of trading mechanisms, the costs involved are likely to be more evenly distributed
between the regulator and the regulated.
POLLUTION CHARGE 32
Pollution charge/Taxes have been promoted in recent years as part of a proposed rigorous
international effort to combat global climate change. It is widely believed that if adopted,
such taxes would represent a flexible, reversible and lower cost alternative to regulatory
responses. However, both the need for and the mechanics of such taxes remain unsettled
issues.
When taxes are imposed, firms are required to pay a certain charge for every unit of their
emissions they discharge. The rationale behind this is essentially that firms should pay for the
services of the environment—transportation, dilution, chemical decomposition, and so on just
as they must pay for all other inputs used in their operations. By giving the polluters liberty in
determining how best to reduce emissions for instance any combination of treatment, internal
process changes, changes in inputs, recycling, shifts to less polluting outputs, and so on, this
type of policy attempts to couple their own energy and creativity and their desire to minimize
costs.
Taxes are enforced under the “Polluter Pays Principle” that the one who is polluting should
also pay. The PPP asks for a general framework for internalising environmental externalities
and assigns responsibility for addressing pollution to the polluter. This principle requires that
the polluter should compensate for pollution impacts .In this way if the costs are
“internalised” this will reflect the true actual price and output of goods and services. This way
companies are encouraged to find alternative manufacturing processes that create less
pollution.
For implementation of the tax in Punjab, EPD can set a level of tax and if it doesn’t achieve
their target, the tax level can be readjusted. In fact, there is already a provision in the law
about the tax33:
PEPA(2012) S6(2)(d) : recommend to the [Government] the adoption of financial and fiscal
programmes, schemes or measures for achieving environmental objectives and goals and the
purposes of this Act, including:

32

Field, Barry and Martha K Field. Environmental Economics, An Introduction, McGraw-Hill, (2017).
# The Punjab Environmental Protection Act 1997. Retrieved from http://www.punjablaws.gov.pk/laws/2192a.html.

33
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i. Incentives, prizes awards, subsidies, tax exemptions, rebates and depreciation
allowances; and
ii. Taxes, duties, cesses and other levies;
The mechanics behind the tax regime is that if the same tax rate is applied to different sources
with different marginal abatement cost functions, and each source reduces its emissions until
its marginal abatement costs equal the tax, then marginal abatement costs will automatically
be equalized across all the sources. This is explained by the graph below.
Table 6: Pollution Charge

Emissions
(Tons/month)

Marginal
abatement
cost(Rs)

Total abatement
cost

Total Tax bill at
1500 Rs per ton

Total cost
(Rs)

10

0

0

15,000

15,000

9

150

150

13,500

13,650

8

300

450

12,000

12,450

7

500

950

10,500

11,450

6

750

1700

9,000

10,700

5

900

2,600

7,500

10,100

4

1300

3,900

6,000

9,900

3

1500

5,300

4,500

9,800

2

1850

7,150

3,000

10,150

1
0

2300
3000

9,450
12,450

1500
0

10,950
12,450

3500
Marginal abatement cost(Rs)

3000
3000
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2500
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2000
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300
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0

0
0
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9
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Fig.6: Marginal abatement Cost
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Hypothetically, the tax has been set at Rs1500/ton/month. The minimum total cost of Rs 9,
800 occurs at an emission rate of 3 tons/month. Suppose one firm is initially emitting 10
tons/month. If it does not reduce emissions, the firm’s tax, or payment for using the
environment, is Rs 15,000. The firm has an incentive to reduce emissions. If it were to cut
emissions to 9 tons, it would cost 150 in abatement costs, but it would save 1,350 in total tax
bill, clearly a good move because total costs drop to Rs 13,650.By continuing to reduce
emissions as long as the tax rate is above marginal abatement costs, it could improve its
situation following the same logic. The rule for the firm to follow is to reduce emissions until
marginal abatement costs are equal to the charge on emissions. The charge of Rs1500 leads
the firm to reduce emissions to exactly 3 tons/month. After the firm has reduced its emissions
to 3 tons/month, its total (monthly) tax bill will be 4,500. Its monthly abatement costs will be
5,300. Graphically, total abatement costs correspond to the area under the marginal
abatement cost function. The total tax bill is equal to emissions times the tax rate. Under a
charge system of this type, a firm’s total cost equals its abatement costs plus the tax payments
to the taxing authority.
It’s advantageous to implement a tax as if the firm stayed at 10 tons of emissions, its total
outlay would be Rs1, 500/month, consisting entirely of tax payment. This is much higher
than the Rs 9,800 it can achieve by cutting back to 3 tons/month. The assumption in an
emissions charge program is that competitive pressures will lead firms to do whatever they
can to minimize their costs. Thus, when there is competition in the industry subject to the
emission tax, it will lead firms to reduce emissions in response to the tax and would be least
costly as explained above.
TRADING PERMIT
Emissions’ trading is a government-mandated,
market-based approach to controlling pollution by
providing economic incentives for achieving
reductions in the emissions of pollutants. These
schemes are flexible as it allows businesses to decide
how best to meet policy targets. In this system, the
regulating authority is mandated to sell a number of
permits to the system participants. All within the system cannot pollute more than the
allowed cap on emissions. In order to pollute more, they will have to buy permits from the
less polluting ones at a certain price. So the seller would gain revenue through this and this
creates an incentive in controlling pollution. Emission trading scheme is discussed in detail in
section 3 of the report.

In theory, polluters who can reduce emissions most cheaply will do so, achieving the
emission reduction at the lowest cost to society. There are active trading programs for several
air pollutants. For greenhouse gases, which cause climate change, permit units are often
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called carbon credits. Trading Permits can be environmentally effective, economically
efficient, flexible, and designed so as to limit unwanted distributive effects.34
DEPOSIT-REFUND SYSTEM
Under this approach, consumers pay an extra charge when buying a potentially polluting
product. However, their deposit is refunded when they return it to an approved centre for
recycling or proper disposal. This instrument is applied to products that are either durable or
reusable or not consumed or dissipated during consumption, such as drink containers,
automobile batteries and pesticide containers. For instance, beverage container recycling
programmes are one of the most prevalent forms of deposit refund system.
As most of the management responsibility remains with the private sector and incentives are
in place for third parties to establish the return services , is a big advantage of deposit-refund
systems. This system aims to lessen the amount of waste going to landfills, encourage
recycling, and prevent the incorrect handling of waste. In this way, the costs of
environmentally-sound waste disposal would also be reduced. However, a major drawback of
this approach is that the costs of managing deposit-refund programmes, i.e. administrative,
collection, recycling, and disposal expenditures, fall to the private sector.
In Australia, currently, all states except Victoria and Tasmania have some sort of state-based
container deposit scheme operating. The scheme has different payments against each type of
bottle in Belgium, Denmark, Croatia, Czech Republic, Finland, Hungary, Iceland, Norway,
Sweden, Switzerland, and United Kingdom. Canadian provinces and two of the territories
have their own deposit refund systems and no national scheme. In Estonia there is a universal
deposit and recycling system since 2005 for one-time and refillable containers. By 2012, 90%
of all PET bottles, 63% of all aluminium cans and 86% of all glass bottles sold in Estonia
were returned into the deposit and recycling system. United States container-deposit laws are
popularly called "bottle bills", the first container deposit legislation passed. Efforts are being
taken to pass container deposit legislation in the remaining states which do not have them.
In Germany container deposit legislation, passed in 2002 and was implemented on January 1,
2003.The standard deposit for all single-use containers (Cans, single-use glass and plastic
bottles) is EUR 0.25.Since they are the private business of the individual beverage
manufacturer so the deposits for reusable bottles are not regulated by law and can therefore
vary in rate. Additional revenues from deposit-charged containers for retailers are estimated
to be EUR 50 million per month. However, the implementation costs were estimated by the
German Environment Ministry’s to be EUR 1 billion and running costs an additional EUR
135 million per annum (Reported in January 2003).
In South Asia, Pakistan is the second largest market of plastic materials after India. As
farmers are shifting from wooden and straw baskets to plastic crates for vegetables and fruits
picking and transportation to markets so the use of polymer resins in manufacturing of PET
bottles, cans and crates has increased. PET bottles are also being increasingly used in
34

Organization for Economic Cooperation and Development. Economic Instruments for pollution control and natural
resources management in OECD countries: A survey. ENV/EPOC/GEEI (98)35/REV1/FINAL, (1999).
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packaging of fruit juices, beverages and water. However, there are a lot of factors which
needs to be considered before establishing a successful deposit-refund system in Punjab.
Firstly, it requires products that are easy to identify and handle. Every time a consumer would
buy a product from any of the bottling firm in Punjab, they will have to pay a withholding tax
that will later be reimbursed upon returning of the bottle. On part of EPD, it might also
require new organisational arrangements for handling the collection and recycling of products
and substances as well as for managing the financial arrangements.
The container deposit legislation may be early to enforce considering the fact that the
consumer industry is at an early stage in Pakistan and implanting the legislation at Punjab
level would require a huge outlay and initial budgetary commitments. In the supply chain of
waste and materials, it would be better to first deal with bulk waste and then move forward
vertically up the chain.
PRODUCT CHARGE
These charges are applied on products which have a tendency to pollute surface water or
ground waters before, during, or after consumption. They are levied in order to discourage
the use of polluting products and to encourage consumption of cleaner alternatives.
The decision of completely banning the product or levying the product charge has to be
thoroughly thought of. If for instance a product is very toxic then a complete ban would be
more appropriate than a charge. Whenever it is not feasible to apply direct charges to
pollution, product charges can act as a substitute for emission charges. It is important that the
rates of product charges decided by EPD should reflect the environmental costs associated
with each step of the product life-cycle. The rates are fixed but can be re-calculated if the
charge lacks incentive power. The elasticity of the demand for a product would determine the
effectiveness of a charge on polluting products or product inputs. For example, where input
costs are a small fraction of total costs, doubling or tripling the price through an input tax is
unlikely to have a significant effect on consumption, unless there are suitably priced
substitutes. If less polluting substitutes are available, small increases in input prices may
induce substitution and innovation over the longer term. Like any other MBI, revenues from
product charges can be used by EPD for any other pollution mitigation technique for
instance, to treat pollution from the product directly, to provide for recycling of the used
product or for other budgetary purposes.
SUBSIDIES
It is another market based instrument which is designed to induce polluters to reduce the
quantity of their discharges by investing in various types of pollution control measures. The
measures include;



Tax incentives (accelerated depreciation, partial expensing, investment tax credits,
and tax exemptions/deferrals)
Grants and low interest loans
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Subsidies can be given to firms to encourage them for introducing for instance, cleaner
technologies. This will reduce their cost and would be encouraged to take actions like these.
Moreover, as the small and medium size enterprises are at a competitive disadvantaged
position when they adopt environmental control technologies so these firms are compensated
by subsidies. This becomes more critical during process changes as the small enterprises face
considerably higher financial risks unlike large enterprise, with several processes running in
parallel and are able to make changes incrementally. Therefore, even where such subsidies
are not justified on the basis of efficiency, they may address equity concerns. It is worth
noting that the removal of a subsidy can also lead to a reduction in pollution. For instance, the
removal of a water subsidy can lead enterprises and residential users to conserve water and
thereby reduce the amount of pollutants they discharge into the effluent stream. Similarly, the
removal of subsidies on pesticides and chemical fertilisers can reduce water pollution,
particularly groundwater contamination, and the poisoning of aquatic life through run-off into
water systems.
There are some shortcomings of subsidies as well. First, subsidies can result in inefficiencies
by encouraging over-investment in pollution control or over-expansion of the polluting
activity. They also are not consistent with the polluter-pays-principle because the general
taxpayer subsidises the control costs of specific polluters. Moreover, subsidies pose a drain
on government resources35 so EPD will have to consider about the resource allocation and the
amount of subsidies to be given to which industries.
Conclusively, in terms of ease, subsidies can be complex to design and implement but are
flexible as they can be very targeted or broad. However, as firms can get used to lowered cost
of certain activities/ technologies so such effects makes the authorities to question the
effectiveness of subsidies. Hence EPD would also needs to consider the pros and cons of
implementing an MBI such as subsidies but in general, subsidies should be selective and
should be provided on a short-term basis as a free-ride situation of a totally free resource is
not sustainable.
MBIS IN DEVELOPING COUNTRIES
A number of developed and developing countries have implemented a wide range of Market
Based Instruments. Previously this lied within the domain of developed countries especially
countries like US and Australia but now more and more developing countries like India are
introducing MBIs in one way or the other.

35

O'Connor, David. The use of economic instruments in environmental management: the East Asian experience. In:
Applying Economic Instruments to Environmental Policies in OECD and Dynamic Non-Member Economies, (1994).
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The table below shows the details.
Table 7: MBIs application in developing countries

MBIs

Reasons

Applying Countries

Examples
China – Higher industrial
electricity prices for more
energy-intensive enterprises

Pollution
Charges

Industrial air and
water pollution
from large units

China, Colombia,
Ecuador, Malaysia,
Mexico, Philippines

Tradable
Permits

Air pollution
from large units,
water use by
large units and
car use/
congestion in
megacities

 India – Energy intensity-based
cap-and-trade for industry and
tradable renewable energy
Chile, Mexico, Singapore, Certificates
India, Korea, China
 Korea – Emission trading
legislation (Cap-and-Trade)
 China – pilot emission trading
systems

Deposit Refund
Systems

Product Charge
and Taxes

Subsidy
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Waste
management of
households
focusing on
batteries, plastic
and glass
Air pollution
mostly from
large units, fuel
use, and traffic
congestion is
taxed. It is also
used to halt
deforestation.

Air pollution
from both large
and small units.
It is used to
incentivize
reforestation and
adoption of
cleaner
technologies

Colombia, Ecuador,
Jamaica, South Korea,
Mexico, Sri Lanka,
Taiwan, Venezuela

Brazil, Chile, Kenya,
Mexico, Thailand

 EU – Offering money for
return of glass and PET bottles

 South Africa – Tax on high
CO2-emitting motor vehicles
and electricity from non-RES
 Korea – Removal of price
support for anthracite coal
production

 Korea, Brazil – Tax
exemptions for biofuels
 India, China, Pakistan – Feedin tariffs for electricity from
Renewable Energy Sources
Brazil, Chile, Colombia,
(RES)
Ecuador, Kenya, Mexico,  Brazil – National
Tanzania
Development Bank financing
for electricity production from
RES and ethanol
 Korea – Credit Guarantee
Funds for “green”
technologies
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OVERVIEW
The tension between environmental quality and economic growth in Punjab has been on the
rise. As there is little incentive for reducing pollution through the existing regulating regime
hence an incentive driven scheme-Emission Trading scheme can be fruitful in Punjab. As of
2016, ETSs were operating across four continents in 35 countries, 13 states or provinces, and
seven cities, covering 40 percent of global GDP.36
OBJECTIVES
Emissions trading scheme is a regulatory tool used to reduce pollution emissions at a low
overall cost. For instance, US’s Acid Rain program was very successful in reducing Sulphur
dioxide at a reduced costs. In phase 1, it led to 358 million of present US 1995 dollars cost
savings and 2282 millions of dollars savings in phase 2.37
As in Punjab, the population is large and economic growth is reliant on industry so the
potential gains from emissions trading appear most. Punjab , in moving forward to adopt an
emissions trading scheme for local pollutants can achieve its target of a healthier environment
with industries having an incentive to reduce the overall emissions. Moreover, ETS is
designed not only for environmental objectives in mind but economic and social benefit as
well.
The proposed emissions trading scheme for Punjab will aim to cap total pollution emissions,
increase regulatory transparency and accountability and reduce compliance costs for all
participants. To achieve this, a higher level of transparency and accountability is required. At
present, the level of pollution emissions is hard to determine and the lack of data especially of
emissions of industries makes it even more difficult to implement instruments like Emission
Trading System. Hence, by collecting extensive data and making this data available, to the
public, EPD can commit to well-defined goals for total emissions from pilot sectors. Apart
from direct cost savings, firms will also gain from the greater predictability and transparency
of regulation. Emissions trading has been successful in its major objective of lowering the
cost of meeting emission reduction goals.38

TYPES OF EMISSION TRADING PROGRAMS
There are two basic types of Emission Trading Programs. Although the tradability feature is
common amongst all however they differ in some important aspects.

36

Kerr, Suzi.,Lubowski, Ruben., Ward, John.,Marijs, Cor., Sammon, Paul.,Guigon, Pierre.,Haug, Constanze.,Acworth,
William., Leining, Catherine.,Murphy, Leah., Wagner, Gernot., Rittenhouse, Katherine.,Mehling, Michael Arthur.,Matthes,
Felix Christian.,Duan, Maosheng. Emissions Trading in Practice: A handbook on design and implementation. Washington,
D.C. World Bank Group. Report nb 108879, (2016).
37
Ellerman, A.Danny. Emissions Trading in the US, (2003).
38
Ellerman, A.Danny., Paul L.Joskow., David Harrison. Emissions Trading in the US. Experience, Lessons, and
Considerations for Greenhouse Gases, (2003).
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Reduction credit/Credit based

Cap-and-trade programs

In a credit based regime, facilities that reduce

A cap-and-trade program operates on different

their emissions according to some pre-

principles. Under a cap-and-trade program, a

defined level are able to earn credits and

total cap on emissions is set that defines the

these

towards

total number of emissions that are permitted.

compliance by any other entity which either

Each permit provides its holder with the right to

has a high cots or for them the regulatory

emit a unit (typically a ton) of emissions.

requirements are difficult to meet. Under this

Limiting total emissions is a distinct feature of

program, the credits must be pre-certified

the Cap and Trade systems as compared to the

before they can be traded and this feature of

other types. Each source covered by this

creating credits through an administrative

program must hold permits to cover its

process makes it different from the other

emissions, with sources free to trade permits

type.

from each other. It does not require pre-

credits

can

be

taken

certification of permits; they are certified when
they are distributed initially-in contrast to
reduction credit programs. 34

For a successful program, the two types of emissions trading rely on certain factors that
constitute as prerequisites. First and most importantly, all forms assume that an emissions
control requirement has been put in place that requires emissions to be reduced to levels
below what they otherwise would be. In a cap-and-trade program the requirement will take
the form of an aggregate cap on emissions combined with the provision that each source
surrender allowances equal to its emissions. For credit programs, the requirement will
typically be a source-specific standard. Moreover, for the two types of trading programs, the
requirements must be both enforceable and enforced.
For implementation an Emission Trading system in Punjab, a Cap and trade system can be
followed and industries will be assigned a limit on their emissions. The mechanics of how an
Emission Trading System works is explained below using examples of the two firms. Their
marginal abatement cost at each level of emission is shown graphically below:
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Marginal abatement cost(Rs)
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Fig.7: Marginal abatement cost for firm 1
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Fig.8: Marginal abatement cost for firm 2

Table 8: Marginal abatement cost for firm 1 and 2
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Let’s assume that initially each firm is emitting 10 units then the aggregate level of emissions
is 20 units. If EPD sets a cap of 50% reduction in the aggregate level of emissions then the
total units of emissions allowed is 10 units. Deciding how to allocate these limited units
between two firms as in this case is challenging. If EPD decides to allocate equal number of
permits to both the firms then firm 1 and 2 will have 5 units to emit each. Both firms will
have to cut down 5 units of emissions. For firm 1 at level 5 of emissions its marginal
abatement cost is 5,000. However firm 2 has a higher marginal abatement cost of 10,000 so if
firm 2 decides to abate less and emit one more unit, it can save 10,000.However in order to
emit one more unit, it will need to buy one unit from firm 1 so that the cap of 10 units is
retained. If firm 1 abates one more unit and goes down to 4 units of emissions, it will incur
the cost of 5,500.So both firms will make a comparison of their gains and losses. As firm 2
will save 10,000 and firm 1 will bear marginal cost of 5,500 so the price of the permit will be
any price between 10,000 and 5,500. For firm 1 any price above 5,500 is acceptable and for
firm 2 any price less than 10,000 is acceptable.
Now firm 1 is emitting 4 units and firm 2 is emitting 6 units .Firm 2 faces a marginal
abatement cost of 8,000 and firm 1 faces a marginal abatement cost of 5,500.If firm 2 decided
to abate less as it faces a higher cost so it can save 8,000 but would have to buy the permit
from firm 2.Firm 2 will have to incur the cost of 6,000, emitting 3 units and firm 1 will get to
emit 7 units, thus staying within the cap defined by EPD. However, when firm 2 is emitting
7units and firm 1 is emitting 3 units, their marginal abatement cost is same i-e 6,000 hence
there is no incentive to trade further for either of the firm so the price settles when the
marginal abatement costs are equal. Due to competition, the prices turns down to where MAC
for every firm is equal. The setting of permit price is discussed in detail below.
Hence, For EPD to successfully implement this, marginal abatement cost should be known so
that they can compare with the permit price. Otherwise the feature of cost effectiveness
would not be known and its implementation would be at stake.
DETERMINING THE PRICE OF PERMITS39
Through the interaction of supply and demand, the price of permits is determined. The
demand for permits is simply the aggregate marginal abatement cost functions of all those
firms which are participating in the market. The supply of permits is the quantity in the cap as
initially established by EPD. It is vertical at that quantity.
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Field, Barry. Environmental Economics, An Introduction, (2017).
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Rs

Demand of Permits

Supply of Permits

P2
P1
Q2

Q1

Quantity of Permits
Fig.9: Determining the Price of Permits

If EPD decides to cap the emissions at Q1 then the price of permits will settle at P1. A more
limiting cap, such as Q2, would give a higher permit price, the case at P2. It’s important to
understand that the permit price in a CAP program is what provides the incentive for
emission reductions by participating firms. In this sense it is equivalent to the emission tax as
discussed above. However, the two approaches proceed differently. Under a cap-and-trade
program, a quantity restriction (the cap) is set, and a permit price results as firms adjust their
emission levels. In an emission charge program, EPD would first set the tax level, and firms
adjust their emission levels, leading to a change in the quantity of total emissions.
POTENTIAL IMPACT OF AN EMISSIONS TRADING SCHEME
Emissions trading as a regulatory instrument can alter the trade-off between environmental
quality and growth for the betterment of the environment of Punjab. Introducing an emissions
trading scheme will be a step forward from both a regulatory and economic perspective.
Emissions trading can reduce compliance costs from the perspective of polluting firms and
make the regulatory environment more predictable, raising investment and growth. In the
longer run, the reduced costs of compliance can have a multiplier effect and can lead to
initiatives that increase environmental quality.
Generally, there are four main reasons for the increasing interest in Emission Trading
system:





Desire to improve environmental performance;
The flexibility with regards to implementation of policy;
Explicit and separate treatment of distributive aspects;
Economic efficiency

Technical Report

Page No 38

Section 3

Trading Permit System

EMISSIONS TRADING ELEMENTS
The supporting architecture for an ETS comprises the following three main elements.40 And
the components of each element are listed in the figure below:
System, design or framework

Institutional structure

Coverage

Registry

Target and Cap

Trading Platform

Allocation and Methodology

Regulation and enforcement

Legal basis of system

ETS legal foundation

Monitoring,reporting and
verification

Compliance and enforcement

Fig.10: Components of Emission Trading

40

Asian Development Bank. Emissions trading schemes and their linking - challenges and opportunities in Asia and the
Pacific. Mandaluyong City, Philippines: Asian Development Bank, (2016).
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Design, Institutional Structure and Legal
Basis for the System
DESIGN AND IMPLEMENTATION
A trading scheme shall have several design ingredients in order to be actually able to facilitate
the efficient operation of a cost-effective and competitive market, eventually enhancing the
environmental state. Some of the design elements in this regard could include a clearly defined
scope, specified cap with rationale, fair distribution of tradable permits, conducive banking
facilities and effective monitoring system. The figure below shows the steps in designing41:

Initial Survey

Define the scope

Set the cap

Distribute permits

Decide on Temporal Flexibility

Address price predictability and cost
containment

Ensure compliance and oversight

Engage stakeholders, communicate, and build
capacities

Implement, evaluate, and improve

Fig.11: Steps in designing Tradable Permit system

41

Partnership for Market Readiness (PMR) and International Carbon Action Partnership (ICAP). Emissions Trading in
Practice: a Handbook on Design and Implementation. World Bank, Washington, DC. (2016), License: Creative Commons
Attribution CC BY 3.0 IGO.
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The steps include:
1) Initial survey
Before beginning the process of trading permits, it is of paramount importance that there is
sufficient information collected as to who are the polluters, what is their existing level of
emissions and the major pollutants. Industries should also report their marginal and abatement
cost. Unless EPD has a strong mechanism of monitoring and reporting, the efficiency of this
system is limited. So at first, a survey should be conducted through which all the necessary
information could be collected.
2) Define the scope
The scope of an ETS includes the geographic area being considered, industries/sectors,
emissions sources, and gases for which permits are targeted along with the responsible
authorities. The scope should also define the boundaries of the policy. EPD Punjab shall define
the scope along with identification of sectors and gases to be covered. Setting thresholds
should also be considered i-e whether small emitters should be excluded from the system and
what exactly ‘small size’ refers to. Although broader coverage is desirable as it not only
reduces competitive distortions but it also increases the range of low-cost mitigation options,
allowing emissions reductions to be achieved at the least cost however it increases the
administrative and transaction costs. In determining ETS scope, there are significant
differences across sectors and emissions sources. Important considerations include the area’s
emissions profile and what is its implication for the potential for emissions reductions. The
ability and cost of monitoring and regulating across emissions sources will also be vital in
determining the scope. It will depend in part by existing regulatory structures and policies.
Lessons Learned

There is no single “right” approach as there is a great variety
across existing ETSs in terms of scope. The power and
industrial sectors are almost covered in all systems. Almost all
systems cover carbon dioxide; many cover up to seven gases.
3) Set the cap
The cap sets limit on the number of permits issued over a stated time period, thereby
constraining the total amount of emissions produced by applicable entities. The lower the cap,
the higher the price and thus, stronger incentive to reduce emissions if everything else is
considered equal. Setting the cap requires assessment of the historical emissions of entities,
their projected emissions, and mitigation opportunities and costs. The cap should be aligned
with Punjab’s overall mitigation target. In setting the cap, EPD needs to manage trade-offs
between emissions reduction ambition and system costs.
There can be two types of caps: Absolute caps and Intensity caps. Absolute caps set targets for
each compliance period in tonnes of emissions reductions. Also, banking provisions, allowance

Technical Report

Page No 44

Section 4

Design, Institutional Structure and Legal Basis for the System

reserves and periodic reviews allows for flexibility that may result in cap adjustments. The
latter prescribes the number of permits to be issued per measure of output (e.g., GDP or
kilowatt-hour of electricity). Although it provides less certainty over emissions outcomes but it
has an advantage that it allows them to adjust automatically to fluctuations in economic output.
Both form of caps can be equally strict with respect to their expected results, but they may
produce different results when actual output differs significantly from expected.
Lessons Learned

Early data collection is crucial and so is reliance on historical
data as compared to counterfactual projections.

4) Distribute permits.
As caps determine the emission
impact of an ETS, permit
allocation
determine
its
distributional impacts. Special
attention should be given to this
step as entire system’s efficiency
can be influenced otherwise.
Broadly there are two options for
allocating Permits. Either EPD
can allocate them for free for
instance based on entities’
historical emissions known as grandfathering or based on an industry-specific benchmark such
as output.
So in order to grandfather permits, detailed and verified baseline emissions data is required for
every installation. Benchmarking requires the determination of a specific emissions intensity
(the benchmark), which is then multiplied by an activity level determined for each installation.
The benchmark may be defined as emissions per unit of production or economic output or per
unit of heat or fuel use. The benchmarks may also be defined according to actual sector
performance or reference technology levels, such as best available technology. The activity
levels can be actual historic values, requiring verified installation-level monitoring, or may be
derived from installation capacity values and assumptions regarding utilization. Compared to
grandfathering, benchmarking rewards those installations that have undertaken mitigation
efforts prior to the ETS being implemented. Permits can also be auctioned out which can
generate a revenue stream for EPD, support spending on public programs (including other
forms of climate action) but the design of the auction framework can be a lot challenging and
complex.
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The extensive literature review tabulated below shows the allocation methods using in different
trading programs.
Table 9: Allocation methods

Canada- - Ontario Cap- First compliance period (2013-2014): Free allocation based on
and-Trade Program
1. historical levels
2. production level
3. intensity target of GHG emissions attributable to the
activity
China - Beijing pilot Mainly free allocation through grandfathering based on
system
1. Emissions or emissions intensity in the years 2009-2012
(stationary sources) or 2011-2014 (mobile sources).
2. Benchmarking for new entrants and entities with
expanded capacity.
China - Chongqing pilot Free allocation through grandfathering based on
system
1. historic emissions (highest number in period 2008-2012)
China - Guangdong pilot Mainly free allocation through grandfathering based on 2013system
2015 emissions. Annual emissions reduction factor of 0.99 is
applied to sectors using grandfathering for 2016 vintage.
2. Benchmarking is applied for coal or gas fired electricity
generators (including heating, combined heat and power),
certain cement and iron and steel industrial processes and
relevant new entrants. For those using benchmarking, preissuance of allowance is based on 2015 production, and
the final number will be updated based on 2016
production
China - Hubei pilot Free allocation of 2016 vintage allowances through
system
3. Benchmarks for power, heat, co-generation and cement
(except the entities using outsourced clinker)
4. Historical carbon intensity method for glass and other
building material, and ceramics sectors; grandfathering
based on 2013-2015 historic emissions for all other
sectors.
China - Shanghai pilot Free allocation based on
system
1. Sector-specific benchmarks (power, heat, car glass
manufacturers)
2. historic emissions intensity (industry, aviation, ports,
shipping, and water suppliers, generally based on 20132015 data)
3. Historic emissions (buildings and commercial sector,
generally based on 2013-2015 data).
China - Shenzhen pilot Allowances are largely distributed for free.
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China - Tianjin pilot
system
EU Emissions Trading
System (EU ETS)
Japan - Tokyo Cap-andTrade Program
Korea Emissions Trading
Scheme

Swiss ETS

USA - California Capand-Trade Program
Kazakhstan
Emissions
Trading Scheme (KAZ
ETS)
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1

Benchmarking is applied to the water, power and gas
sectors based on sectoral historical carbon intensity;
2 Grandfathering based on the entity’s historical carbon
intensity is applied to port and subway sectors, public
buses and other non-transport sectors.
Mainly free allocation through grandfathering based on
1 2009-2012 emissions or emissions intensity.
2 Benchmarking for new entrants and expanded capacity.
Phase one (2005-2007): Nearly 100% free allocation through
grandfathering. Some Member States used auctioning and some
used benchmarking.
Grandfathering based on historical emissions calculated according
to the following formula: base year emissions x (1-compliance
factor) x compliance period (5 years).
Most sectors will receive free allowances based on
1 The average GHG emissions of the base year (20112013).
2 Three sectors (grey clinker, oil refinery, aviation) will be
allocated free allowances following benchmarks based on
previous activity data from the base year (2011-2013).
Voluntary phase (2008-2012): Each participant was granted free
allocation of allowances covering emissions up to their own
entity-specific
emissions
target.
Mandatory phase (2013-2020): Free allocation is based on
industry benchmarks using a similar methodology to the EU ETS
Industrial facilities: The majority of industrial allocation is based
on production benchmarks and is updated annually based on
verified production data.
Phase I (2013): 100% free allocation based on emissions data
from 2010.

5) Decide on Temporal Flexibility
EPD will have to decide the degree of flexibility in the Trading Program. Whether industries
would be allowed to bank their permits for future use or not is a significant consideration. A lot
of existing ETSs allow for banking of permits, which boosts earlier reductions and helps
smoothen costs (and Permit prices) across compliance periods. However if there is high
uncertainty, EPD can limit the banking aspect. In such cases, banking restrictions might be
needed to avoid negative impacts on the future supply and environmental integrity of permits.
The rules for banking permits needs to be set. Setting the length of reporting and compliance
periods and enabling participants to bank or borrow permits across compliance periods are the
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key policy decisions in this regard. The length of compliance period has strong implications as
longer compliance periods can provide firms greater flexibility in emissions abatement,
possibly lowering costs significantly. However, extremely long compliance periods can create
incentives to delay action and investment in reducing emissions, which might increase costs. In
order to ensure early mitigation and market activity, a compliance period should be typically of
1 to 3 years.
6) Address price predictability and cost containment
In an ETS, time-varying market prices provide signals that will allow firms to achieve a given
quantity of emissions at least cost. Due to a lot of variation in various factors for instance,
deviations in economic activity in Punjab, volatility in fuel markets, uncertain marginal
abatement cost estimations, and potential policy changes, it may become hard to predict long
term ETS prices accurately. If reducing emissions turns out to be easier than expected or
because other climate and energy policies also contribute to lower emissions and therefore
reduced demand for permits then it could result in consistent low prices in an ETS. The
opposite could be true for high prices as well.
The way in which Emission Trading Scheme is designed can help reduce this potential
volatility and uncertainty about prices. Design options can vary according to whether EPD
adjusts the quantity of permits or place constraints on the price. These design parameters aim
to make prices predictable enough to support investment in mitigation and new technologies,
and guide a gradual transition towards cleaner Punjab. The mechanics behind setting up Permit
price is discussed later in the report.
7) Ensure compliance and oversight
Similar to any other policy, ETS needs a vigilant oversight for effective enforcement of
associated obligations. The basic functioning of the market, high economic stakes for
participants and emission reporting will be under threat if the system lacks compliance and
oversight. EPD must make industries confident that buying permits is the only reliable way to
meet environmental obligations. For effective enforcement, it may be helpful to start
implementing effective systems for Monitoring, Reporting and Verification (MRV) of
emissions in the preparatory phase of ETS development to support later compliance
assessment. This includes the development of detailed methodologies and guidance for
emissions monitoring and the administrative and legal considerations around identification of
regulated entities. A pilot phase of MRV can allow capacity building before implementing a
full-scale ETS. Existing data collection activities for energy production, fuel characteristics,
energy use, industrial output, and transport can be used for missions reporting. Depending on
the strength of existing monitoring systems, EPD may need to play a stronger role in
verification during the initial phase while third-party verifiers are building their own capacities
to carry out new functions. EPD should make sure that the costs to regulators and regulated
entities needs to be balanced against the potential risks and consequences of noncompliance.
The existing monitoring culture needs a lot of improvement to ensure guaranteed compliance.
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EPD Punjab shall have to manage emissions reporting by regulated industries efficiently and
implement any penalties if need be, accordingly.
Lessons learned

An effective compliance regime is the main strength of the ETS
and a precondition for its credibility. Data management systems
must protect confidential and commercially sensitive information
as making emissions data transparent strengthens market
oversight. The right level of regulation should be carefully
thought of as overregulation can increase the compliance costs
while under regulation has its own pros and cons.

8) Engage stakeholders, communicate, and build capacities
Stakeholder participation and their interest is crucial for the success of an Emissions Trading
Scheme. Industrialists, EPD officials, relevant lawyers and all the concerned officials should be
on board at every step. The timelines, objectives, strategy and implementation mechanism
should be mutually decided. The long-term viability of the system is contingent upon the
transparency with which ETS policy makers engage with others in government and external
stakeholders. Communication about an ETS needs to be clear, consistent, and coordinated, and
EPD has to maintain integrity and credibility throughout the process with respect to all
stakeholders. Significant changes to the existing system should be publicized well in advance,
and EPD should consider carefully how to manage commercially sensitive information. Setting
up an ETS requires capacity building particularly EPD needs to build the specialized technical
expertise and administrative capacity to develop and operate an ETS.
9) Implement, evaluate, and improve

Before EPD decides on implementing an Emission Trading system, it should be kept in mind
that this requires an extensive preparatory phase to collect data and develop technical
regulations, guidelines, and institutions as stated before. Although providing with certain
processes and schedules may lower the policy uncertainty but it should be noted that
unanticipated changes may be unavoidable which may leave a negative public perception in
case of failure. Moving from design to implementation of an ETS requires new role and
responsibilities of concerned stakeholders. They have to embed new systems and institutions,
and launch a functional trading market.
“Learning by doing” rule should be followed in the initial years of implementation as to a
perfect system of Trading Permits takes time and effort. Moreover, regular reviews of ETS
performance supported by rigorous, independent evaluation will enable continuous
improvement and adaptation. As evaluation processes of ETS can be challenging due to
various reasons for instance if there is lack of data so the evaluation process can be enhanced
by starting data collection before commencement of the system, making entities’ data public
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where possible, and encouraging external evaluations. Good governance and stakeholder
engagement processes are key to successful implementation.
A successful ETS requires support from public and political infrastructure, in addition to
collaboration across government and market players based on shared principles such as, trust,
and capability. Reiterating that for Tradable permits to work in Punjab, EPD will have to
tactfully keep on board all stakeholders and keep their point of view in consideration at all
times.
CHALLENGES
Implementing a Trading Permit system is a complex and time taking task which requires a
dedicated and combined effort of all the stakeholders involved. Most importantly, a strong
enforcement system is key to enhancing the effectiveness of economic instruments like
Tradable Permits.42 Hence Punjab at the very first stage should try to make its enforcement
system strong and credible. Briefly, the challenges can broadly be categorized into
1. Design issues
2. Implementation issues
DESIGN ISSUES
These issues represent serious concerns when it comes to designing a Trading Permit system
.The first and foremost is to decide at what level the cap on emissions should exist. Does it
have to be according to PEQS or a percentage reduction of PEQS? Deciding on which gases to
include can be difficult as well since prioritizing any one gas over the other may pose a
challenge. Especially in Punjab where there are big and small industries so which industries to
include under this cap and trade program requires serious effort on part of concerned EPD
officials. Allocation of initial permits is another important challenge. Should they be
grandfathered or auctioned out? Another one is geographic or temporal flexibility or
restrictions which includes the possibility of restricting trades among different parts of the
geographic range of the program.43 EPD will also have to decide whether it would allow the
firms to bank and borrow their permits or not.
IMPLEMENTATION ISSUES
A number of concerns come into play when it’s about implementation of which certification
of permits is one. However this only applies to reduction credit programs, which require that
emission reductions be certified before they can be traded. Monitoring and reporting of
emissions is the most important challenge.44 It is of paramount importance that methods must
be designed to monitor and report emissions from each participating source. Moreover
currently with the lack of efficient monitoring system in Punjab, calls for immediate actions on
part of EPD as otherwise the efficiency of this system is constrained. Determining
42

World Bank. Senegal—Country Environmental Analysis. (2008b)
Tietenberg, Thomas. Tradable Permit Approaches to Pollution Control: Faustian Bargain or Paradise Regained? (2004).
44
Ibid at 34.
43
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compliance and enforcing the trading program is another major challenge. These challenges
concern the issues of compliance and noncompliance. Maintaining and encouraging
participation. This relates to decisions made by EPD to retain the sources in the system and to
encourage others as well to participate in the process.
The main issue that still needs to be dealt with is cost uncertainty. Abatement costs are and will
remain largely uncertain. Especially in Punjab where lack of information and insufficient
awareness prevails, lobbying by powerful interest groups, limited public support and
participation, lack of technical expertise and most importantly lack of data on emissions are
serious concerns that need to be addressed before setting a Permit system. Even where there is
strong political will, EPD may not be able to act effectively because of institutional
deficiencies. Under these unfavourable circumstances, therefore, opportunities for the effective
application of economic instruments such as Tradable Permit scheme in Punjab can be very
limited. Many barriers still needs to be addressed before emission trading schemes can be
implemented on a large scale in Punjab.
MONITORING, REPORTING AND VERIFICATION
Monitoring is the process of collecting data that is used to determine emissions produced. It
can be based on calculation methods that derive emission from other parameters, such as fuel
use or direct emissions monitoring. For a successful implementation of the Emission Trading
Program, timely and efficient monitoring system is required as currently official data indicates
that only around 1% of the country’s industrial establishments report their emissions under the
SMART
program. 45 As a consequence, there is little to no information that can assist EPD or any other
regulatory entity to map the location of different sources of air pollution, assess the types and
quantities of pollutants that are being discharged into the environment. This limits the
development of the necessary corrective actions.
Reporting is the mechanism and infrastructure by which the regulated entity provides
emissions information to the regulator. This may include more than a few possible options
from use of templates to electronic reporting structures and web interfaces. More state-of-theart reporting structures can include workflow management for greater-holistic facilitation of
engagements between regulators, verifiers, and operators for the duration of the compliance
cycle.
Verification is the technique for third-party making sure that accurate utility of the monitoring
method and the accuracy of the reported emissions had been used. Verifiers must be
independent from operators and must be authorised to carry out their work according with
installed requirements and protocols.
As discussed, a successful emission trading system is contingent upon a sound monitoring
system. This calls for continuous emissions monitoring systems (CEMS) at each participating
industry in order to support emissions trading. The reasons for this requirement are reviewed
45

Ibid at 1
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here.

Monitoring Total
Emissions
•Emissions concentrations
and the rate of flow must
be measured
continuously to monitor
the total quantity of
emissions

Integrity of
Emissions Trading
System
•All participants must
have confidence that the
unit of exchange, for
example a ton of
emissions, represents a
commodity of equal
value no matter its
source.
•Online monitoring and
constant scrutiny of
each participating unit
creates this confidence
by showing units the
rigor of the system.

Equity of Compliance
System
•The value of permits that
each unit must purchase
or sell relies upon on
emissions at any other
unit. If any emissions
from any unit are
suggested low, for
instance, it lowers the
demand for and therefore
the value of permits and
decreases incentive for
all units to reap
additional abatement.
Any lower standard of
monitoring is
consequently specifically
unfair to the units
attaining the maximum
abatement. .

Fig.13: Reasons for continuous emission monitoring

Spot-monitoring of emissions combined with some model to relate these spot observations to
total emissions is a substitute to continuous emissions monitoring. For instance, in the Chilean
total suspended particulates trading scheme, the actual trading units were not based on
monitored emissions but on the capacity to produce emissions. This was achieved by
measuring the boiler size and fuel type of each unit during annual inspections by the regulator.
Under the Clean Development Mechanism (CDM), units project carbon emissions based on
fuel consumption and emissions factors, which are then verified on-site during annual
validation by a Designated Operating Entity (DOE), basically a third-party auditor.
Hence, for an Emission Trading system in Punjab, the reports submitted by the concerned
Industries would be verified by a third party. In case if there is any discrepancy between the
results, it would call for a reverification of the results. Penalties may be imposed for the firms
to be careful and vigilant next time.
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INSTITUTIONAL INFRASTRUCTURE
REGULATION AND ENFORCEMENT
EPD will screen the involvement of obligated entities which includes carrying out checks on
compliance actions such as the management of permits, approval of monitoring plans,
reporting of emissions, and surrender of permits. EPD will have powers to enforce penalties,
including, if applicable, bringing criminal prosecutions. EPD needs to have capabilities on all
aspects of ETS compliance and knowledge of the sectors covered by the ETS.
PERMIT REGISTRY
Participants in an ETS are obliged to obtain and surrender permits equal to their verified
emissions, and the Permits themselves are tradeable between obligated participants and
(possibly) other parties. EPD will maintain a registry system for recording ownership, transfer,
and surrender of permits as it is important for compliance mechanism and the functioning of
the entire system.
TRADING PLATFORM
The trading architecture comprises the mechanisms by which market participants can buy or
sell permits. The whole trading procedure i-e important timelines, parties involved and the
dynamics of trading has to be decided.
LEGAL FOUNDATION
Setting up an ETS requires a robust legal framework to not only support its creation but also to
safeguard its operation. The legal framework may consist of three levels of regulation46:





46

An overall law or regulation on ETSs including clearly defining key components of
the ETS, e.g., the legal nature of Permits, the trading of permits, related taxation,
liability, and accounting issues, legislation on cap setting, allocation, MRV, scope
and sectors covered, penalties for noncompliance, registry, trading platform and
trading rules and market oversight
Detailed technical guidance and standards on each component
Administrative regulations for management and governance of the system’s
operation.

Ibid at 37.
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ETS BRIEF FOR PUNJAB
The Emission Trading framework sets out the guidelines and policies for an efficient and
transparent Emission Trading Program. This framework is designed to ensure that the
concerned authorities for instance EPD can effectively plan, manage and institutionalize the
ETS Program for a better and cleaner environment in Punjab.
PURPOSE OF ETS FRAMEWORK
The key purpose of this framework is the effective implementation of the Emission Trading
Program in Punjab. Further, it is intended to achieve the following purposes:
1. Encourage a consistent approach and a common methodology for development and
management of the ETS program
2. Emphasize the importance of developing ETS program
3. Provide guidelines on how to establish such a system
SCOPE OF EMISSION TRADING FRAMEWORK
ETS framework in phase I would be implemented in Punjab only. As a pilot phase, EPD can
initiate the process of Emission trading for the stationery sources particularly for the most
polluting industries of Punjab. According to Self-Monitoring and Reporting by Industry Rules,
(SMART) rules (2001), the Category (A) of Schedule II provides a list of industries that are
most polluting in terms of emissions and requires monthly emissions monitoring. Hence
according to EPD, the following are the major air polluters for Punjab.
Table 10: List of polluting entities in Punjab

Name

Number in Punjab

Brick Kilns
Cement
Glass Manufacturing
Iron and steel
Nitrogenous fertilizer
Oil and Gas production/petroleum refineries
Pulp and paper

2,148
939
50
5571
30
41
395

The very first task to be undertaken by EPD is to map the sources of pollutants. Initially, they
will have to carry out regular monitoring to identify the polluters. Sources which emit more
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than 70% percent of overall emissions will be required to participate in the tradable permit
scheme.
1. Pollutant covered: The permits will be for the overall mass of PM 2.5 concentration.
The three year plan would be to cut emissions by 20% in the first year, 30% in the
second year and 50% in the third year and so on. If for instance, the total emissions for
a certain year is 2000 µg/m3 for PM2.5 then for the first year the cap would be set at
1600 µg/m3 .For the second year the cap would be set at 1400 µg/m3 followed by a cap
of 1000 µg/m3 in the third year.
2. Allocation method: Initially, Permits will be grandfathered to Industries based on a
certain ratio between biggest polluters. That ratio will be used to divide the 1600 units
between all the participants of ETS program for the first year for instance.
Subsequently, the scope of ETS Framework will be extended to other industries and other
major air pollutants as well. The yearly emissions of the pollutant in tonnes from all sources
would be calculated and collected by EPD. The mechanism of ETS is explained by the figure 1
below which highlights the responsibilities of main stakeholders i-e Industries and EPD.As
mentioned above, EPD will collect all data which would then be verified by a third party to
ensure transparency and authenticity.

Third party
verification by
an Audit
consultant

Industries’
responsibilities
1.
2.
3.

EPD’s registry would contain all
the registered entities and their
reported emissions

Emissions data
of all scheme
participants

EPD’s
folder

Industries
‘Emissions
Accounts

Emission Trading Scheme and Operating System

EPD’s
responsibilities
1.
2.

Reporting of
emissions
Emissions trading
Fulfilment of
obligations

3.
4.
5.

Data collection
Registration of
Industries
Issues and distribute
permits
Set up MRV system
Addressing conflict
resolution

Fig. 13: ETS mechanism for Punjab
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LEGAL MANDATE
An important part of framework is to consider how regulations would need to be modified in
order to put emissions trading on firm regulatory footing. EPD will issue a notification stating
the regulatory authority for emissions trading, the purpose of introducing an emissions
trading scheme, the applicability of such a scheme by sector and area and the broad powers
that enables EPD to implement the scheme themselves. There will be additions in the existing
law of PEPA (2012) S6 (2)(d) that will explicitly state the establishment of Emission Trading
system.
A lawyer would draft a regulatory notification to establish power for emissions trading
scheme:
Draft consent


EPD will secure necessary Environment Protection Council (EPC) approvals.

Issue notification



Ministry of Environment will issue final notification to establish outline of emissions trading
scheme.
Initial certification notifications. The owner or operator or designated representative for an
affected unit shall submit written notification of initial certification as specified for
continuous emission monitoring systems.

Draft scheme parameters.



Emissions cap and allocation rules.
EPD will communicate emission caps and allocate permits to selected entities

COMPLIANCE WITH EMISSION TRADING SYSTEM FRAMEWORK

Industries would be mandated to comply with the ETS program. For efficient monitoring,
EPD would call for quarterly visits by field staff to measure emissions and firms that exceed
their permits would be penalized by way of:



Factory shutdowns
Fines
Fines would be based on excess emissions (emissions exceeding the permit).The
quantity exceeded times the permit price plus 20 percent of permit price.

IMPLEMENTATION FRAMEWORK
Once the number of permits and allocation mechanism is decided, Industries will register
with the EPD’s website designed specifically for the Emission Trading system.
1) All the important information, for instance, the name of industries and the number of
permits allocated to them will be updated on the website. The buying and selling of
permits will also be done electronically. The price of permits will be decided by the
industries themselves.
2) First compliance period
 All pilot units would be required to hold permits allocated for that
period.
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All the selected industries will have to report their emissions of PM2.5
for that year to EPD. Once the permits are allocated to the industries,
then by the end of the year they will submit the relevant forms i-e
PM2.5 offer form(annexed) if they have excess permits left for that
year. Similarly, the industry who wants more permits will intimate
through the EPA website.
3) Permits will be sold out to the highest bidder. EPA will keep 5% of the revenue
generated through this.
Implementation of this system is a rigorous process and shall require collaboration between
many entities. Director Permits and his team would be constituted especially for this task.
CONSTITUTION OF TECHNICAL TEAMS

A senior team (Technical Team) shall be notified to lead this process .Within EPD, the
responsibilities to be divided amongst professionals would be:







Collecting information and data from sources
Determining allocations across sources
Set-up of the registry
Distributing the permits
Addressing conflict resolution
Managing the market

Director EMC would be responsible for the Monitoring, reporting and verification (MRV)
system for:
1. Monitoring and reporting guidelines
2. Reporting procedures, including data format specifications, the deadlines for
submission and penalties for late and incorrect submissions
3. Verification protocols - Verifier accreditation rules and procedures
Briefly, the implementation phase can be summarized by the figure below:
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Mitigation
Objectives

Economic and
Social
Objectives

Assessment of
mitigation options
and costs

Choice of the
policy option

 Economic
Assessment
 Feasibility
Assessment
 Goal Setting

 Scope and
coverage
 Setting a cap
 Design
options
 Industries
covered

Technology
Objectives

Set up of the
technical
framework for
Emission Trading

 Institutional
framework
 Monitoring
and reporting
framework
 Data
collection
 Registry of
Industries
 Allocation
method

Set up of the
Regulatory
framework

 Legal
provisions in
the law

Pilot Phase 1 of
the program

 Implementation
of the program
 Compliance and
oversight

Fig.14: Implementation process of ETS

CONCLUSION
Pakistan faces overwhelming problems stemming from air pollution’s adverse affects on
health, quality of life, economy, and environment. This report highlights the importance of
both Command and Control and MBIs as for instance for controlling vehicular sources,
Technology standards may be appropriate while for fixed sources, MBIs such as Trading
Permit system would be helpful. Also, the type of instrument to be used depends highly on
whether one is targeting to control air or water pollution and the capacity of institutionalizing
that instrument. Hence, it should be noted that Punjab can’t just rely on the new Market
Based Instruments. Command and Control approach has to be supplemented with Market
based instruments as just the implementation of former is not very encouraging. Market based
instruments support the financial incentives with environmental objectives and give an
effective driving force to enterprises to advance and adopt cleaner and better pollution control
technologies. In order for all the intended actions to work out smoothly, Punjab must
strengthen its environmental governance and increase the capacity of its environmental
institutions, especially the EPD, to meet the goals of sustainable and equitable development.
However, the intensity of environmental problems, the potential cost savings from trading,
and improvements in infrastructure all provide optimistic signs for the use of emissions
trading system in Punjab.
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PM2.5 Permit Offer Form (Year)
EPA Permit Auctions

Step 1
Enter offerer account
details

Account #
Authorized Account Representative (AAR) Name
AAR Phone Number

Step 3
List the permits to be
offered by serial
Number

Permit Number

Quantity

Total

Note: Only allowances with serial numbers beginning with 2018 may be offered and must
correspond to the box checked in Step 2.)

Step 4
Enter your minimum
acceptable price per
Permit
Step 5
Enter your Bank
Account
Information

Rs---------------------------

Bank Account #, Bank Name, City,
State, and ZIP

Step 6
Read the certification, enter
your name as the authorized
account representative or
alternate
authorized
account representative, with
sign and date
Name

I am authorized to make this submission /or on behalf of the persons with an ownership interest for whom this
submission is made. I certify under penalty of law that I have personally examined, and am familiar with, the
statements and information submitted in this document and all its attachments. Based on my inquiry of those
individuals with primary responsibility for obtaining the information, I certify that the statements and information are
to the best of my knowledge and belief true, accurate, and complete. I am aware that there are significant penalties
for submitting false statements and information or omitting required statements and information, including the
possibility of fine or imprisonment.

Signature

Date

Submission Information This form must be submitted no later than----------Email the form to the following
address
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