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PART I
GROWTH & TAXATION

Research Papers



ESTIMATING THE DISTRIBUTIONAL BURDEN 
OF GENERAL SALES TAX IN PAKISTAN

Iffat Ara

ABSTRACT

Pakistan’s tax regime heavily relies on indirect taxes constituting 60 per cent of total tax receipts. 
The study assessed who bears how much burden of these taxes and examined the extent of overall 
incidence and the distributional burden of general sales tax (GST) levied on domestic production 
and sales across deciles of household expenditures for the year 2018-19. The study used an 
input-output model-based approach as it allows for tracing the cascading effect of indirect taxes. 

intermediate inputs it uses.  The incidence of GST was investigated from various perspectives, i.e., 
for the whole country and by rural-urban areas and by commodity groups for the whole country. 
The results show that the overall incidence of GST was, on average, 6.7 per cent in Pakistan. The 
distribution of incidence of GST was found to be regressive across the board as well as in rural and 
urban areas. Analysis by commodity groups indicated that basic food items bore the highest 
magnitude of incidence and displayed the highest extent of regressivity across all deciles. This 
regressivity suggests that the poorer segments of society bear a relatively greater burden of GST 
in Pakistan. 
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The literature suggests that the burden of indirect taxes often is not evenly distributed. Who bears a higher and 
who bears a lower burden in proportion to their income depends on the design of the tax regime. Investigating 
who actually bears the burden of a tax requires a study of the incidence of taxation across different tiers of 
economic groups.  This research is an attempt to investigate the incidence of indirect taxes in Pakistan. 

Since indirect taxes are levied on goods and services that are (ultimately) consumed, they can be shifted forward 
(to consumers). Hence, they place an economic burden on taxpayers. Incidence analyses generally focus on 

individuals, regressive if it is higher on low-income individuals relative to high-income individuals, and it is 
proportional if the burden is the same percentage on all individuals relative to their income.  

A progressive tax is considered to be equitable because those with a greater ability to pay would pay a higher 
proportion of their income in the form of taxation. However, a proportional tax may also be viewed as equitable 
to the extent that all taxpayers would pay the same proportion of their income as tax. Consequently, 
higher-income taxpayers would be paying a higher absolute amount of tax than lower-income taxpayers (Jamal 
and Javed, 2013).

The structure of federal taxes in Pakistan heavily relies on indirect taxes which constituted 62 per cent of total tax 
receipts in 2018-19, whereas direct taxes constituted 38 per cent (Table 1).  Of the 62 per cent of indirect taxes, 
general sales tax (GST) dominated with a share of 38 per cent, whereas customs duties (CD) and federal excise 
duty (FED) constituted 18 per cent and 6 per cent, respectively. 

Tax Head 2000-01 2004-05 2009-10 2014-15 2018-19

A. Direct Taxes 31.8 31.1 39.6 39.9 37.8

B. Indirect Taxes 68.2 68.9 60.4 60.1 62.2

General Sales Tax (GST) 39.1 40.4 38.9 42.0 38.1

Customs Duty (CD) 16.6 19.5 12.1 11.8 17.9

Federal Excise Duty (FED) 12.5 9 9.4 6.3 6.2

Total (A+B) 100 100 100 100 100.0

Table 1: Composition of Federal Taxes (% Share)

Source: Federal Board of Revenue (FBR) Annual Report, various issues.

Among direct taxes, an important source is the withholding tax (WHT), which is deducted and collected at the 
source. This mechanism is considered effective as it is a timely source of revenue. At present, important WHT 
provisions having varying tax rates comprise contracts, imports, salary, bank interest, dividends, exports, 
telephone and electricity bills, technical fees, commission and brokerage, utilities, vehicle tax, cash withdrawal, 
and stock exchange-related provisions among others. Of different heads, the WHT on contracts, imports, 
telephone and electricity bills, technical fees, exports, cash withdrawals, and advance tax on banking transactions, 
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candidates for rigorous incidence analysis.

The literature on the incidence of taxation advocates that direct taxes (such as income tax) impose a relatively 
greater burden on the richer segments and, hence, are generally considered progressive.  On the other hand, 
indirect taxes (such as taxes levied on goods and services) impose a relatively greater burden on the poorer 
segments of society as a large part of the income of the poor is spent on consumption, particularly food, hence, are 
generally considered regressive. 

Among different studies done on Pakistan, Jamal and Javed (2013) estimated the incidence of GST, Wahid and 
Wallace (2008) estimated the incidence of all taxes, whereas Refaqat (2008) and SPDC (2004) estimated the 
incidence of all the federal indirect taxes. From a methodological perspective, the results of these studies (in 
terms of tax progressivity) were based on an average rate of progression as they compared the average tax rate 
across different income groups.

The major limitation of Refaqat (2008) and Jamal and Javed (2013) was that while estimating the incidence of the 

Furthermore, since they did not consider the taxes on intermediate inputs, they did not account for the items that 

includes an implicit tax which is transferred through taxes levied on inputs that were used to produce it.  
Estimating the incidence of indirect taxes without capturing the impact of taxes on inputs is likely to produce 
misleading results. 

Though Wahid and Wallace (2008) and SPDC (2004) accommodated the taxes levied on intermediate inputs, they 
did not estimate the incidence at a disaggregated level, i.e. by considering different consumption items such as 
food, utilities, etc. Analysing the distribution of incidence by item or commodity group helps understand the tax 
burden according to the consumption patterns of the poor and rich. 

The present study estimates the incidence of GST, which is levied on domestic production and sales, in Pakistan 
for the year 2018-19 by taking into account the limitations of the studies discussed in the preceding paragraphs. 
That is, it takes into account the cascading effect of indirect taxes by using an input-output (IO) table that captures 

commodity groups that households consume. Since the study is limited to examining the incidence of taxes, 
carrying out a gap analysis of tax collection, analysing the issues of compliance and further taxation are beyond 
the scope of the study.  

The study is organised as follows. Section 2 spells out the objective of the research. Section 3 presents a review of 
recent research on the subject, while Section 4 lays out the methodology used to estimate the incidence of GST 
and its distribution. Section 5 presents the estimation results and their explanation. Finally, Section 6 concludes 
the discussion and presents recommendations.   

2. OBJECTIVES OF RESEARCH

This study assesses the incidence of general sales tax (GST) levied at domestic production and sales and its 
distributional burden in Pakistan across deciles of households for the year 2018-19.

stock exchange-related provisions, etc., having varying tax rates.  
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• Examines the extent to which domestic GST in Pakistan can be considered as progressive (i.e., placing a 
higher tax burden on higher income groups), regressive (i.e., placing a higher tax burden on lower income 
groups), or proportional (i.e., placing the same tax burden on each income group).

• Analyses this by capturing implicit taxes as well, i.e., taxes paid on intermediate inputs, by using the latest 
available IO table for the year 2010-11.

• Estimates the incidence of domestic GST and its distribution for various commodity groups that 
households consume.

• Estimates the distributional burden of indirect components of the WHT. However, this estimation is 
possible for those heads only where data at the household level are available. 

3. REVIEW OF LITERATURE

Numerous studies have examined the distribution of incidence of taxes or the distributional burden of taxation, 
both nationally and internationally. The majority of the studies have employed the conventional approach, i.e., an 
average rate of progression. This approach uses a priori assumptions from economic theory to ascertain who 

effective tax rates (ETR) for each household by dividing the tax liability of a household by its total 
income/expenditures. The ETR is then compared across households based on welfare scale (consumption or 
income).  A tax structure is said to be progressive when the ETR rises along with the rise in the scale of 
individual/household income or expenditure. On the other hand, it is considered regressive when the ETR falls 
when the scale of individual/household income or expenditure rise. Finally, it is said to be proportional when the 
ETR remains constant for all individuals/households.  

The work by Pechman and Okner (1974) is considered the standard analysis to compute the ETR using 
microdata. They assessed the burden of taxation on the US economy. They ordered taxpayers by their annual 

households per their consumption patterns, and utilised taxable consumption items. Their result showed that the 
US tax system was nearly proportional. Later studies followed the same set of shifting assumptions to examine 
the distribution of tax burden for the US economy by addressing some of the methodological issues, such as 
Musgrave et al. (1974) and Browning (1978 and 1985).

Lovejoy (1963), McLure (1977), Wasylenko (1986), Sjoquist and Green (1992), Alleyne (1999), and Alleyne et al. 
(2004) assessed the incidence of direct and indirect taxes in Jamaica. They took households as the unit of analysis, 
employed the standard assumption of full shifting of indirect taxes to consumers, i.e., the burden of indirect taxes 
to be borne by consumers, and used income as a welfare indicator to compute ETRs. All these studies found 
indirect taxes to be proportional. Some studies found taxes to be slightly progressive for the lower-income groups 
and slightly regressive for the upper-income groups, while some found the opposite results. Kaplanoglou and 
Newbery (2003) studied the distributional impact of indirect taxation in Greece. They considered non-durable 
household expenditures as a welfare indicator to compute average tax rates across household deciles. Employing 
the similar assumption of tax shifting used in previous studies, they found that poorer households paid a higher 
proportion of their total expenditure in indirect taxes, while richer households paid a lower proportion.  

Some studies have also assessed the incidence of various indirect taxes by comparing tax concentration curves of 
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(1999), Chen et al. (2001), and Rajemison et al. (2003). They all found that indirect taxes, such as commodity tax, 
import taxes, and excise duty on alcoholic and non-alcoholic drinks, tobacco, and automobiles were consistently 
progressive. Taxes on gasoline and diesel were by far the most progressive, whereas taxes on kerosene (or 

a very low income elasticity of demand.  Besides these approaches, studies have also used the general equilibrium 
(GE) approach pioneered by Harberger (1962) to assess the incidence of taxation. These studies include 
Mieszkowski (1969), McLure (1975), Bovenberg (1987), and Deverajan et al. (1980).  

cases, their analyses were not based on nominal tax but on tax rates computed by using the input-output 
framework. These include Ahmad and Stern (1989), Malik and Saqib (1989), Bahl (1991), Rajemison et al. 
(2003), Alleyne et al (2004), SPDC (2004), and Wahid and Wallace (2008), among others.  

Studies on Pakistan

Studies undertaken in Pakistan have employed Peckman and Okner's (1974) methodology, i.e., these studies 
computed effective or average tax rates to examine the incidence of indirect taxes by considering households as a 
unit of analysis. They assumed that indirect taxes were to be borne, i.e., full forward shifting of indirect taxes by 
consumers who consume taxable commodities. 

One of the earliest studies on tax incidence in Pakistan was conducted by Jeetun (1978) who estimated the 
distribution of tax burden across different income groups by rural and urban areas for the year 1972-73. His 
results showed that the total incidence of all taxes exhibited slight progressivity. Rural-urban comparison 
indicated that higher-income groups in rural areas were greatly undertaxed compared to their urban 
counterparts.  

Malik and Saqib (1989) also focused on the distributional aspect of federal indirect taxes by estimating their 

indicated a regressive tax system in rural areas, where all components of indirect taxes (import duties, sales taxes, 
and excise duties) exhibited a regressive pattern. In urban areas, import duties and excise duties were regressive, 
while sales tax was slightly positive. SPDC (2004) also showed that all components of the indirect tax system 
along with the overall system of indirect taxes portrayed regressive patterns. 

Refaqat (2008) analysed indirect taxes in Pakistan from the perspective of equity and distributional 

for 1990-91 (pre-reform era) with small magnitudes of incidence. However, despite exemptions for basic food 
items, the proportionality of GST/VAT emerged in 2001-02 (post-reform era). Commodity-wise results showed 
the regressivity of GST on food items, clothes, fuel and utilities, progressivity on durable items, and POL products, 
and proportionality on tobacco and personal care items. The ETRs computed by Wahid and Wallace (2008) 
indicated that the incidence of all indirect taxes combined was relatively proportional. Individually, the results 
suggested that the incidence of the GST and customs were proportional for the lower deciles and progressive for 
the upper deciles, while excise duty was regressive. Jamal and Javed (2013) indicated the proportionality of the 
GST structure, which was associated with progressivity for the upper end of deciles of per capita expenditure. The 
urban incidence of the GST was higher than the rural incidence. Of the studies discussed above,  Malik and Saqib 
(1989), SPDC (2004), and Wahid and Wallace (2008) employed the IO table to take into account the taxes on 
intermediate inputs.
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4. RESEARCH METHODOLOGY

The study followed an IO model-based approach to estimate the incidence of indirect taxes. This approach allows 
tracing the cascading effects of indirect taxes on intermediate inputs. It measures the income of a household that 
goes away because of both explicit taxes on taxable items and implicit taxes on exempted items. 

To incorporate this feature, input-adjusted effective tax rates (ETRs) for each sector in the IO table were 

In the simple IO model of production with perfect competition and constant return to scale, THE equilibrium 
price condition can be written as:

                                                                         Ps= Pb A + V  ………………… (1)

Where vector Ps represents the seller’s price, i.e., the price received by producers for sales, Pb represents the 

production or value added.  

In the presence of taxes, the buyer’s prices become: 

               Pb= Ps + T        ………………………  (2)

Or  Ps= Pb - T         ...…………………….  (3)

Substituting Equation 3 into Equation 1 gives:

                Pb - T= Pb A + V        ….………………… (4)

Or                          Pb= T(I-A) -1  + V(I-A) -1    …………………. (5)

This indicates that the purchaser's price is the sum of two components. The following equation is the input 
adjusted ETR vector (product of statutory tax rates and inverse of the (I-A) matrix):

    Te= T(I-A) -1 ….………………… (6). 

Equation (7) below, is the per-unit resource cost vector (product of per-unit value-added and inverse of the (I-A) 
matrix), which is the basic price vector or prices in the absence of tax.  

    Vc =V(I-A) -1   ….………………… (7)

This ETR is based on the assumption of full forward shifting of indirect taxes, i.e., the burden of indirect taxes is 
borne by consumers in proportion to their expenditures. These input-adjusted ETRs are used to compute the tax 
payments of households to compute the incidence of indirect taxes. 

The following methodology was followed to compute the incidence of taxes and their distribution across 
households.
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Computation of Nominal Tax Rates

The variable T in Equation (6) is the prevailing tax rate. The question is whether to take statutory or nominal 
rates of taxes that are based on revenue collection.  Studies have used both rates. However, the nominal rate helps 
overcome the issue of tax compliance and matching tax burden with revenue collection.  The present study 
computed nominal rates for sales tax, customs duties, and federal excise duty instead of taking statutory tax rates.

1) To compute the nominal tax rate, the mapping of revenue collections of each component of indirect tax 
was carried out with 81 sectors in the IO table to acquire revenue collection from each sector, i.e., the 
mapping of:

• the commodity-wise revenue collection of sales tax local (882 commodities); the mapping of 
commodity-wise revenue collection of excise duty on both local products and imports (12 commodities);

• Pakistan Customs Tariff ’s chapter-wise data (99 chapters) on revenue collection of sales tax imports 
and custom duty. 

2) The mapping of the value of imports with sectors in the IO table:

3) Pakistan Customs Tariff ’s chapter-wise data (99 chapters) on the value of imports. 

4) Calculation of value-added 

 The shares of gross value added (GVA) for each sector were obtained from the 2010-11 IO table. These 
shares were then applied to the total GVA (GDP at factor cost) for the year 2018-19 to obtain sector-wise 
GVA for 2018-19. 

5) Nominal rates of each tax were computed using respective revenue collection and the GVA.

Computation of Effective Tax Rate

in equation (6).  

Reference unit 

The household was taken as the unit of analysis because it was assumed that household members collectively 
make decisions regarding work, consumption, and saving, and they often pool their resources and share them 
equally (see Alleyene, 2004; Refaqat, 2005, 2008; Wahid and Wallace, 2008; and Jamal and Javed, 2013). 

Welfare indicator

Households’ total expenditures were taken as a measure of their well-being and an indicator was constructed that 

income (see Deaton and Grosh, 2000; Refaqat, 2005, 2008; Wahid and Wallace, 2008; Cubero and Hollar, 2010). 

Tax shifting assumption

factors of production have perfectly inelastic supplies and consumers have perfectly inelastic demand for 
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commodities. The lack of reliable information on these elasticities tends to the widespread adoption of the full 
forward shifting of indirect taxes (Gemmell and Morrissey, 2003).

Computation of Household Tax Payment 

The estimation of tax incidence requires tax payments of each household for each taxable and exempted 
consumption item.  For this, household consumption items were mapped with the sectors in the IO table. The 
estimated input-adjusted ETR for each sector was then assigned to each item according to its mapping with the 
respective sector.  

Tax payment for each item was computed by applying the respective item’s ETR to its expenditure in the following 
manner.

Where TP is tax payment, EXP is a household expenditure, j (=1…n) is consumption item, h (= 1…m) are 
households, and t is the type of tax (GST-Local, GST-Imports, CD, FED-Local and FED-Imports).

Estimation of Tax Incidence 

Tax incidence (INC) was computed by taking a percentage share of tax payment for a particular item in the 
household’s total expenditures. 

The distribution of incidence or distribution of tax burden across households was assessed by comparing the 
average rate of incidence across household expenditure deciles. 

This allows for analysing the progressivity or regressivity of taxes. A tax is progressive when the ARP rises along 
with the rise in households’ total expenditures, it is regressive when it falls, and it is proportional when it remains 
constant. 

Data Sources

The following data sources were used.

• Household Integrated Economic Survey (HIES) 2018-19, Pakistan Bureau of Statistics, Government of 
Pakistan, for households’ consumption expenditures. HIEs data were assigned survey weights provided 
in HIES. As a result, the analysis was based on data that is both nationally and provincially representative.

• The IO Table 2010-11, Federal Bureau of Revenue, Government of Pakistan, was used to trace the impact 
of taxes on intermediate inputs.

• Tax schedules of the Sales Tax Act 1990 (amended up to 11 March 2019), Federal Board of Revenue, were 
used to identify the taxable and exempted sectors/items.

• Income Tax Ordinance 2001 (amended up to 30th June 2019) Federal Board of Revenue, Government of 
Pakistan, was used to obtain WHT rates.

, = , × 100 …………………………………… (9)

, = , × 1
1 + ,

…………………………………… (8)

8



5. RESEARCH FINDINGS AND DISCUSSION

of indirect taxes. It then furnishes results for the incidence of taxes and their distribution across household 
deciles. 

Nominal and Effective Tax Rates

Computed nominal rates and estimated input-adjusted ETRs of the GST are presented only for those sectors in the 

The statutory tax rate of GST is 17 per cent, but, except for a few sectors, the computed nominal tax rate for each 
sector, based on its revenue collection, was less than the statutory rate. This indicates the presence of leakage in 
tax revenue collection. A comparison of nominal rates and ETRs indicates that all sectors were affected by GST 

Annexure). In other words, it means that the burden of taxes on households was higher than the tax rate that 
exists due to cascading effect of taxes on inputs.  In particular, nine sectors associated with crops, livestock, 

range of one to 3 per cent, depending on the type and share of, and the nominal tax rate on intermediate inputs 
they used.

GST Incidence and Its Distribution Across Households

The distribution of tax incidence or distribution of tax burden of GST across household expenditure deciles is 

total expenditures, while the tenth decile represents the households in the highest income group or with the 

According to Table 2, the overall incidence of GST was on average 6.7 per cent in Pakistan. The distribution of 
incidence was found to be regressive as it declined for higher deciles. It ranged from 6.9 per cent for the lowest 

cent households, spent, on average, Rs.7 for every Rs.100 to pay indirect taxes, while households in the tenth 
decile, or the richest 10 per cent, spent Rs.6, on average. The pattern of incidence of GST was also regressive in 
both rural and urban areas. The magnitude of incidence in rural areas was 0.2 to 0.3 percentage points higher in 
rural areas compared to urban areas.  

Deciles of HH
Expenditures All Areas Rural Urban

1 6.90 6.93 6.71

2 6.88 6.95 6.72

3 6.90 6.93 6.62

4 6.81 6.92 6.59

5 6.74 6.85 6.57

Table 2:  Overall Distribution of Incidence of GST (%) – 2018-19
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6 6.65 6.85 6.54

7 6.61 6.71 6.44

8 6.57 6.66 6.47

9 6.47 6.59 6.32

10 6.34 6.50 6.29

Overall 6.69 6.79 6.53

Source: Author’s estimates based on HIES 2018-19 and IO Table 2010-11.

Distribution of Incidence: Comparison with Earlier Studies

Before providing the distributional pattern of incidence of earlier studies, a few words on the structure of 
taxation in Pakistan which has undergone several reforms over the last three decades are in order. In 1990-91, 
indirect taxation was shifted away from CD and FED and moved towards GST, which is a variant of the Value 
Added Tax (VAT).  The Sales Tax Act of 1990, introduced a GST at the rate of 12.5 per cent on imported goods and 
value added at each stage of production on goods manufactured and sold in Pakistan. However, goods, such as 
agricultural products, petroleum, electricity, pharmaceuticals, and fertilisers, were exempted from GST. By the 
late 1990s, the GST net was broadened to include items such as petroleum products, electricity, and natural gas.  
Over time, the rate of GST increased to 17 per cent and the exemptions were removed. At present, the GST net has 
been expanded to include food items (e.g., tea, sugar, beverages, etc.), essential consumer products, and fertiliser, 
among other products.

As a result of these reforms, the composition of federal indirect tax receipts kept changing. In 1990-91, of the total 
federal tax collection, the CD constituted 55 per cent, sales tax 18 per cent, and FED 27 per cent. In 2000-01, the 
GST constituted 57 per cent, CD 24 per cent, and FED 18 per cent. In 2020-21, among the three components of 
indirect taxes, the GST dominated with a share of 66 per cent followed by CD at 25 per cent, and FED at 9 per cent.

The effect of the imposition of the GST on domestic production and sale with an expanded base and increased rate 

While comparing the incidence in the pre- and post-reform era, Refaqat (2008) indicated that the distribution of 
GST changed from progressive in 1990-91 to proportional in 2001-02.  Jamal and Javed (2013) also found it to 
exhibit a proportional pattern associated with progressivity at the upper end of income in 2010-11. It can be said 
that as the coverage of GST increased, incidence changed from progressivity to proportionality. However, Refaqat 

levied on intermediate inputs, i.e., the cascading effect of tax. Due to this, they excluded the items that are 
exempted from GST from their analysis. This might be the factor resulting in a proportional GST burden. 

On the other hand, Malik and Saqib (1989), SPDC (2004), and the present study showed the distribution of GST 
burden to be regressive in 1978-79, 2001-02, and 2018-19. All these studies took into account the cascading 

that could be one of the reasons that they found a regressive pattern of incidence. However, despite incorporating 
the impact of taxes on inputs, Wahid and Wallace (2008) concluded that the incidence was proportional.

 computed the average rate of progression to assess the incidence of the GST.
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Although exempted items have zero tax, taxes paid on inputs used in producing these items are not adjusted by a 
refund.  As a result, even in the case of exempted items, any tax on inputs is passed on to consumers based on the 
inputs’ share in production as well as the ripple effect of these inputs in terms of the type-1 multiplier. For 

The household expenditure pattern shows that 30 per cent poorest households, on average, spent 48 per cent of 
their total expenditures on food, whereas 30 per cent of the richest households spent 37 per cent (HIES 2018-19). 
It shows that the effective tax on wheat affected poor households relatively more compared to rich households. 
Hence, the incidence of the effective tax rate on wheat was regressive. The literature points out that the results of 
the incidence analysis are different if taxes on inputs are incorporated or not. Generally, taxes are regressive if 

Table 3: Distribution of GST Incidence – Comparison with Earlier Studies

Monthly 
income 
class 
(Rs)

Malik & 
Saqib 

(1989)

HIES 
1978-79

HH 
Deciles

Refaqat (2008) SPDC 
(2004)

Wahid & 
Wallace 
(2008)

Jamal & 
Javed 

(2013)

This 
Research

2001-02 2004-051990-91 2001-02 2010-11 2018-19

up to 300

301 - 400

401 -500

501 -600

601 - 800

801 - 1000

1001 - 1500

1501 - 2000

2001 - 2500

2501 - 3000

3001 - 3500

3501 & above

Average

1.08

1.03

0.95

1.01

0.92

1.00

0.87

0.83

0.78

0.76

0.77

0.88

0.91

1

2

3

4

5

6

7

8

9

10

1.08

1.25

1.25

1.28

1.30

1.31

1.34

1.35

1.39

1.52

4.58

4.73

4.70

4.70

4.71

4.68

4.69

4.58

4.70

4.65

9.30

8.60

8.30

8.20

8.00

7.70

7.40

7.10

6.70

5.90

3.32

3.23

3.20

3.27

3.50

3.58

3.30

3.65

3.39

3.72

4.41

5.49

4.62

4.73

4.77

4.95

4.97

5.02

5.26

5.49

6.90

6.88

6.90

6.81

6.74

6.65

6.61

6.57

6.47

6.34

1.31 4.67 7.72 3.42 6.694.97
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Distribution of GST Incidence by Commodity Groups

The distribution of the incidence of the GST by commodity groups across deciles of household expenditures is 
given in Table 4. 

Basic food items had a highly regressive pattern of tax incidence across all deciles with the highest magnitude among 
all commodity groups.5  For example, 10 per cent of the poorest households paid 1.6 per cent of their expenditures 
as GST when buying basic food items compared to 0.6 per cent paid by the 10 per cent richest households.  

Other commodity groups that had regressive patterns across all deciles include transport services and tobacco 
products. Some groups, though, depicted an overall regressive pattern but a proportional pattern for the bottom 
deciles. These include personal items, household items, and pharmaceutics. The incidence of GST on transport 
services showed proportionality associated with regressivity for the bottom deciles. 

Commodity groups that had a progressive incidence of GST include transport fuel and durable goods. The highest 
progressivity was in transport fuel where the poorest 10 per cent of households’ 0.3 per cent expenditures were 
on GST, while the richest 10 per cent paid one per cent. Other commodity groups, such as utilities, non-basic food 
items, and books and stationery, had an overall progressive pattern accompanied by a proportional pattern for 
some deciles. For instance, the incidence for utilities was progressive for the bottom two deciles, proportional to 
the sixth decile, and progressive thereafter. The incidence of tax for communication services was proportional 
across all deciles.  

Table 4: Distribution of Incidence of GST by Commodity Groups (%), 2018-19

Commodity
Groups

Household Expenditures by Deciles

Regressive

Proportional

Progressive

Basic Food Items

Personal Items

Household Items

Transport Services

Pharmaceutics

Tobacco & Products

Communication
Services

Non-Basic Food Items

Durable Goods

Utilities

Transport Fuel

Books & Stationery

1 2 3 4 5 6 7 8 9 10

1.634

1.360

0.753

0.156

0.503

0.146

1.505

1.333

0.692

0.135

0.442

0.111

1.382

1.334

0.671

0.136

0.412

0.109

1.303

1.304

0.631

0.139

0.419

0.102

1.225

1.281

0.616

0.137

0.395

0.095

1.139

1.271

0.611

0.135

0.385

0.080

1.057

1.223

0.593

0.133

0.380

0.076

0.961

1.218

0.584

0.133

0.337

0.071

0.824

1.183

0.543

0.128

0.327

0.060

0.582

1.087

0.565

0.114

0.298

0.045

0.828

0.142

0.979

0.335

0.035

0.822

0.151

1.037

0.567

0.059

0.844

0.166

1.046

0.694

0.073

0.793

0.171

1.051

0.785

0.079

0.816

0.183

1.069

0.797

0.092

0.820

0.192

1.065

0.828

0.097

0.860

0.224

1.081

0.851

0.101

0.884

0.240

1.107

0.898

0.105

0.957

0.259

1.126

0.919

0.113

0.994

0.461

1.100

0.950

0.110

0.031 0.031 0.031 0.031 0.030 0.031 0.031 0.033 0.035 0.037

Source: Author’s estimates based on HIES 2018-19 and IO Table-2010-11.

this study. The remaining food items were included in non-basic food group.
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Incidence of Withholding Tax

As mentioned earlier, the incidence of WHT was estimated only for the heads where data at the household level 
were available from HIES 2018-19.  Table 5 shows these heads and corresponding household consumption 
expenditures. These heads constituted over 9 per cent of the WHT collection, which is indirect. Many of these 
taxes are adjustable, however, from household data, it cannot be deduced as to which households get their tax 
payment adjusted. Therefore, it was assumed for this analysis that tax adjustment had not occurred.  Table 5 also 
mentions the WHT rates for each head. These rates were applied to the respective household expenditure to 
calculate the tax payments using Equation (8) and the incidence was computed using Equation (9) described in 
Section 4. 

Table 5: Indirect WHT Heads, Matching HH Items, Tax Status, and Collection in 2018-19

U/s 236 (Telephones subscribers other 
than Mobile Phones) @10% if bill > Rs. 
1,000

U/s 236 (Mobile Phone Subscribers 
-.Prepaid Cards) @10% if bill > Rs. 
1,000

U/s 235 (Electricity Bills) @ 7.5% on 

25,000

U/s 235A (Advance tax on domestic 
electricity consumption)

U/s 156 A (Petroleum Products) @ 10%

U/s 234 A (On CNG Stations) @ 4%

U/s 236B (Purchase of Domestic Air 
Ticket @ 5 %)

Total (1)

Total WHT (2)
(1) as % of (2)

Telephone, Mobile Charges 
(Easy load, Mobile card, etc.)

Expenses on electricity

Expenses on petrol/ diesel/ 
Mobil oil  Expenses on 
generator (petrol/diesel)

Expenses on CNG

Heads of Collection
Matching Household Items 
Available in HIES 2018-19

Taxation 
Status

Collection 
(Rs. million)

Expenses on petrol/ diesel/ 
Mobil oil  Expenses on 
generator (petrol/diesel)

Expenses on CNG

Expenses on travelling by air

-
-

-

-
-

-

Adjustable

Adjustable

Final

Adjustable

Minumum Tax

Adjustable

Adjustable

683,829.50

63,931.00

9.3%

9,311.50

7,875.60

6,948.50

35,558.30

2,953.20

596.8

687.1

Source: Federal Board of Revenue Yearbook 2019-20, Government of Pakistan

WHT for telephone and mobile usage portrayed a slightly regressive pattern associated with A proportional 
pattern for the middle deciles.  However, it was roughly proportional in rural areas and regressive in urban areas.  
The incidence of WHT for petroleum products and electricity was progressive across all deciles in all areas as well 
as in both rural and urban areas. The incidence of WHT for internet usage, air travel, and CNG stations was also 
progressive, but its magnitude was minimal for all areas. 

13
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Table 6: Incidence of WHT (%) – Pakistan 2018-19

Deciles of HH 
Expenditures

Telephone & 
Mobile

Petroleum 
Products

ElectricityCNG Air travelInternet

All Areas

Rural Areas

Urban Areas

1

2

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

8

9

10

0.177

0.173

0.171

0.170

0.167

0.166

0.162

0.166

0.167

0.157

0.002

0.005

0.004

0.006

0.007

0.009

0.014

0.020

0.032

0.051

0.163

0.273

0.334

0.377

0.382

0.397

0.407

0.432

0.444

0.458

0.000

0.001

0.000

0.001

0.000

0.001

0.002

0.002

0.004

0.017

0.026

0.057

0.073

0.105

0.135

0.163

0.182

0.233

0.279

0.329

0.000

0.002

0.001

0.002

0.003

0.006

0.004

0.008

0.014

0.033

0.173

0.168

0.168

0.168

0.165

0.165

0.168

0.168

0.172

0.162

0.002

0.002

0.005

0.004

0.004

0.005

0.008

0.010

0.011

0.029

0.138

0.267

0.327

0.367

0.405

0.409

0.401

0.417

0.435

0.472

0.000

0.000

0.001

0.000

0.000

0.000

0.001

0.002

0.002

0.009

0.023

0.041

0.057

0.063

0.081

0.111

0.134

0.129

0.181

0.223

0.000

0.000

0.000

0.001

0.003

0.002

0.009

0.005

0.015

0.033

0.198

0.185

0.170

0.164

0.157

0.161

0.165

0.160

0.166

0.150

0.005

0.009

0.010

0.012

0.016

0.027

0.030

0.040

0.056

0.062

0.149

0.275

0.332

0.380

0.406

0.411

0.432

0.424

0.418

0.485

0.001

0.001

0.001

0.000

0.002

0.002

0.003

0.004

0.010

0.025

0.055

0.148

0.174

0.219

0.228

0.260

0.297

0.323

0.352

0.405

0.005

0.000

0.002

0.003

0.000

0.003

0.004

0.010

0.015

0.037
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6. CONCLUSION AND RECOMMENDATIONS

This study examined the incidence of GST-Domestic in Pakistan and its distribution across deciles of household 

of incidence portrayed an overall regressive pattern across all deciles and in rural and urban areas. 

Analysis by commodity group shows the highest rate of incidence as well as the highest extent of regressivity for 
basic food items. Other commodity groups that indicated regressivity include personal and household items. 
Commodity groups indicating a progressive pattern of incidence included non-basic food items, utilities and 
transport fuel. 

The marked regressivity of incidence for basic food items primarily occurred on account of household spending 
patterns on food items. The HIES 2018-19 data revealed that 30 per cent poorest households, on average, spent 48 
per cent of their total expenditures on food, whereas 30 per cent of the richest households spent 37 per cent. 

measures are undertaken to control basic food prices to provide relief for the poor. For example, major basic food 
items have been exempted from indirect taxation over several years.  However, indirect taxes levied on inputs used 

increase in prices.  On the other hand, to raise revenues, governments often increase taxes on necessities, which 
have inelastic demand, such as utilities, which put a burden on households’ budgets, particularly on the poor.  

Regressivity affecting the poor segment needs to be addressed, albeit without causing secondary distortions. For 
example, exempting selected essential items as well as their inputs from taxes would not only cause revenue 

An alternative way to avoid secondary distortions and support low-income groups is transfer payments, which 
can minimise the impact of taxes on them. Practices from other countries also demonstrate the use of transfer 
payments. Karageorgas (1973) pointed out a decline in inequality after the initiation of transfer payments in 

progressivity of general sales tax at the lower end of the income scale due to transfer payments to these income 
classes in Canada.  Crisan et al. (2015) also highlighted the progressive tax and transfer system in Canada, where 
the bottom two quintiles of the income distribution were net recipients of government transfers, while the middle 
and top two quintiles were net taxpayers. 
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ANNEXURE

Table A1: Nominal and Estimated Effective Tax Rates of GST-Domestic 2018-19

Sectors From IOT
Rice
Wheat 
Sugarcane
Pulses
Potatoes
Vegetables & Condiments
Fruits
Livestock & Slaughtered Products
Fisheries
Coal
Crude Oil & Natural gas
Vegetable Oils 
Milled Grains
Bakery Products
Sugar
Other Food
Beverages
Cigarettes & Tobacco
Cotton Cloth
Art Silk
Made-up Textile Goods
Knitwear
Carpets
Garments
Other Textile Products
Leather & Leather Products
Footwear
Paper & Printing
Pharmaceuticals
Chemical Consumer Products

Rubber & Plastic Products
Bricks
Cement
Metal Products
Non-electrical Machinery
Electrical Equipment
Transport Equipment
Handicrafts
Sports Goods
Jewelry & Precious Metals
Other Manufacturing Products
Electricity, Waterworks & Supply
Gas Supply
Transport - Railway
Transport - Road
Communication

Nominal Rate
0.016
0.000
0.000
0.003
0.000
0.113
0.025
0.091
0.000

16.944
4.936
0.827
0.003
8.572
8.098

17.000
17.000
5.325
0.055
0.330
0.036
0.551
0.434
3.827

11.932
2.048
6.400
4.458
7.078

17.000
17.000
4.578
0.033
8.728

16.994
5.887

13.120
9.714
0.328
0.544
0.177

16.967
11.796
5.644
0.000
0.000
0.206

Effective Rate
3.375
3.270
2.609
0.810
2.962
2.919
2.395
1.246
6.880

19.257
6.691
5.256
3.019

12.663
10.123
19.879
21.943
6.739
5.160
6.495
3.725
4.916
4.674
7.966

16.907
5.471
9.342

10.531
14.964
25.384
23.519
13.209
5.901

15.421
23.151
14.937
22.596
23.671
3.986
6.361
5.509

22.725
19.320
9.826

13.007
4.748
1.595
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CITY DEVELOPMENT PRODUCT: DATA 
ARCHITECTURE FOR SUSTAINABLE ECONOMIC 

DEVELOPMENT IN PAKISTAN

Mohammad Ahmad

ABSTRACT

This paper used multiple sources of publicly accessible remotely sensed satellite data as the 
primary source for estimating Pakistan’s Regional Domestic Product (RDP) at the city level. In the 
absence of a formal System of Regional Accounts (SRA), which requires repeat economic 
censuses, RDP estimates can be useful for tracking economic growth and development at lower 

The study built a unique panel dataset of city-level RDP estimates for Pakistan from 2012-2020, 
using satellite imagery on nighttime luminosity, human settlement patterns, and machine 
learning algorithms. In addition to empowering local economic planning, this dataset can serve as 
a baseline layer for public policy along multiple dimensions, including evidence-based impact 
evaluation of development spending, rural-urban migration, structural change, and urban 
planning.

19



1. INTRODUCTION

The Government of Pakistan currently does not have a methodology for estimating Regional Domestic Product 
(RDP) at the provincial, district, or city levels. The need for disaggregated estimates of economic growth has 
become even more important after the 18th Amendment to the constitution, under which the key areas of 
economic development including health, education, infrastructure, and industrial development have been 
devolved to the provinces. Furthermore, the 18th Amendment mandated provinces to further distribute revenues 
to districts, which form the next administrative tier. These reforms were widely lauded as a strong step towards 

The constitutional steps taken towards the decentralised governance and institutionalised distribution of public 
resources have, however, run into capacity constraints, which include lower administrative tiers that do not have 

economic data at the city level. 

The availability of city-level data that is reliable and comparable can have multiple channels of impact on the 
state’s planning, administrative, and public funds management capacity. Many developing countries, including 
Brazil, Colombia, and India have developed provincial Systems of Regional Accounts (SRA) based on extensive 
survey and data collection regimes that are analogous to the national income accounting exercise that takes place 
each year to compute aggregate GDP measures. However, with the cheap availability of high-resolution satellite 
imagery, a more cost-effective estimation methodology for subnational GDP estimation can be derived. Moreover, 
while this proposed top-down approach to RDP estimation may leave certain supranational economic activities 
unaccounted, which is a natural problem in subnational income accounting, it, nevertheless, has the advantage of 
being a consistent estimator of growth across all districts, which is an important requirement for distributive 

Nightlight Density

00-25th Percentile
26-50th Percentile
51-75th Percentile
76-100th Percentile

Economic Development in Pakistan
A View from Outer Space
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and near-real-time data source.

The estimation of regional RDP is an important exercise for growth-oriented regimes that devise part or whole of 
their economic policies at the subnational/provincial level. There are three broad reasons why the estimation of 
the district-level domestic product may not only be a valuable indicator of economic growth but also a driver of it.

1) The RDP allows provinces with economic growth as a priority to engage in data-backed comparative 
policy analysis. It allows for a dialogue on what “treatments” to the economy have produced policy results 
to be replicated, and what policies can be shelved as ineffective. A realisation of the DP can lead to an 
institutionalized data-driven dialogue between interlinked provincial departments, i.e., Planning & 
Development and the Ministry of Finance.

2) The RDP can aid intergovernmental resource distribution bodies, such as the National Finance 
Commission (NFC) and Provincial Finance Commissions (PFCs), in developing formulaic distribution 
criteria based on the RDP and provincial GDP. This also creates a performance yardstick for provincial 

3) The RDP provides disaggregated market signals to private investors, especially to foreign direct 
investment (FDI). A system of the RDP is indicative of a serious government reform effort to attract 

logic also applies to foreign aid. 

Southern Pakistan
A View from Outer Space

Nightlight Density
00-25th Percentile
26-50th Percentile
51-75th Percentile
76-100th Percentile
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distribution of public resources can improve democratic practices and the provision of public goods in Pakistan. 

Pakistani cities that can be used for evidence-based research on Pakistan. 

The remainder of this report proceeds as follows. A review of the literature is presented to qualify the exercise at 
hand, followed by a description of the data used and their sources. The next section presents a discussion of the 
key methodological issues in calculating the RDP for cities in Pakistan for the 2012-2020 period. 

2. REVIEW OF LITERATURE

economics discipline. Economists have found many applications for this source of data, and multiple rich streams 
of economic literature have developed as a result. Donaldson and Storeygard (2016) have presented a 
comprehensive survey of the use of satellite data in economics. 

One of the most commonly used data sources is night-time luminosity, also known as nightlight density. 
Henderson, Storeygard, and Weil (2012) showed that nightlight data are an accurate proxy for economic activity. 

available. Kudamatsu, Persson, and Stromberg (2016) merged rainfall satellite data with demographic and health 
surveys of 28 African countries to study the effects of climate shocks on infant mortality. An important and recent 
validation of using nightlight data for measuring RDP comes from Perez-Sindin et al. (2021), who benchmarked 
the VIIRS nightlights data against municipal RDP measures prepared by Colombia’s national statistics agency. The 

municipal RDP.

Another source of remotely sensed data involves the mapping of human settlement and urbanisation patterns 

common use is to distinguish urban areas from rural areas. Previously, human settlement data was available at 
very coarse resolutions (1km-500m). As the need for cooperation on global public goods provision, such as 
climate change and sustainable development, has increased, so too has the availability of micro-resolution human 
settlement data which can help governments around the world to plan in a sustainable, informed way. Due to 
rapid technological advances, the latest raster of global settlement data is now available at a resolution of only 
10m with global coverage. The data and their sources are discussed in detail in the data section.

areas of public policy. Kudamatsu, Persson, and Stromberg (2016) used the normalized difference in vegetation 
index (NDVI) to capture a measure of agricultural productivity which can be used for agricultural policy. Holmes 
and Lee (2012) presented the relationship between crop choice patterns and land ownership. Maue et al. (2020) 
used satellite data to estimate the yields of smallholder farmers. In urban development literature, Turner, 
Haughwout, and van der Klaauw (2014) studied the impact of land-use regulations on urban sprawl using 
satellite data. Another innovative application of satellite data was done by Casaburi and Troiano (2016), who 
used satellite data to identify buildings in an Italian city that had not registered for tax collection. Other 

Another rich stream of contemporary literature in development economics has highlighted the salience of state 
capacity in eradicating poverty. Page and Pande (2018) documented the new geography of poverty and showed 
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that 49.3% of the world’s extremely poor lived in eight middle-income high-poverty countries, including 
Pakistan. The authors argued that in contrast to low-income countries, poverty reduction in countries like 
Pakistan must come by enabling the state to build an invisible architecture of economic empowerment. This 
paper posited that a key pillar of this invisible infrastructure involved building feedback loops and data systems 
that make the public ask for a data-driven and accountable public policy regime. 

Putting together the various pieces from this review of literature, a case can be made for an attempt to build the 

that direction. 

3. DATA

The study used four sources of data to calculate the RDP estimates for all Pakistani cities. The datasets and their 
sources are discussed in this section, whereas the technical and methodological details are explained in the 
methodology section.

Radiometer Suite (VIIRS), a sensor on board Suomi NPP VIIRS/DNB satellite launched in October 2011 by the 

government. This study used processed annual composites of the VIIRS NTL for 2012-2020 (Elvidge et al., 2021). 
A masked annual average of VNL V2 data was used to overcome NTL errors in measurement such as biomass 
burning and other outliers. The data has global coverage at a resolution of 15 arcseconds (450m) and is freely 
available for research.

The second dataset is the World Settlement Footprint (WSF 2019), a global binary raster dataset of global human 
settlements with unprecedented detail and precision. The WSF 2019 features data from the Copernicus 
Sentinel-1 and Sentinel-2 missions of the European Space Agency (ESA). The data is processed and released by 
the German Aerospace Center (DLR) in collaboration with the Google Earth Engine and provides raster data at a 

(COP26) in November 2021. 

The third dataset is the World Settlement Footprint Evolution (WSF Evolution). This dataset has been processed 

collected between 1985 and 2015 and illustrates the worldwide growth of human settlements on a year-by-year 

Conference (COP26) in November 2021.

4. METHODOLOGY

arrive at growth estimates of economic activity. 
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researcher’s point of view, both estimates can be valuable depending on the question at hand. For example, a 
researcher evaluating the impact of infrastructure development at the extensive margins of cities would consider 

would bias estimates. On the other hand, a researcher studying urban-rural dynamics and structural change for 

spread of human settlement. 

City Limit

Figure 1: De jure vs de facto city limits of Gujranwala city

Figure 2: Evolution of urban development between 2015 and 2019 in Sukkur, Sindh

City Limit

Source: WSF 2015, 2019.

Source: WSF 2019.
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would not be Pareto optimal. With this in mind, the present study developed growth estimates using both 

WSF. 

2. Measuring RDP from VIIRS NTL involves dealing with several complex tradeoffs along with quality, coverage, 
and time dimensions. Satellite data was sourced from two satellites, namely, the Defense Meteorological Satellite 
Program (DMSP) and the  Suomi NPP VIIRS/DNB satellite, which carries the VIIRS sensor. The DMSP has the 
advantage that it provides data over a larger period and allows to look at data as far back as 1992. However, with 
the launch of the VIIRS satellite in 2012, the DMSP NTL data was discontinued. VIIRS provides monthly NTL data 

burning. In Pakistan’s case, biomass burning is an important source of bias due to the large base of agricultural 
production. 

clipped, and then averaged over the preferred geographic area for which NTL density is required. Annual 
composites allow for tracking the growth in NTL density over the years at very granular levels.

5. SPATIAL DISTRIBUTION OF ECONOMIC ACTIVITY IN PAKISTAN

This section presents data on the spatial or cross-sectional distribution of economic activity in Pakistan, proxied 

GDP data.

Cross-Country Comparison

Since national accounts are available only at the federal level for Pakistan, a benchmarking exercise was 
conducted by comparing Pakistan to a set of other developing countries. Table 1 presents cross-country estimates 
of GDP using the NTL methodology developed in this paper for Pakistan and several comparable developing 
countries. To benchmark these to national accounts, the table also presents per-capita GDP (World Bank WDI) 

data by population and hence allows for a more analogous estimate of GDP per capita.

Table 1 provides key insights into the comparative validity of the CDP methodology developed in this paper. First, 
GDP per capita is nearly the same as NTL per million for countries that are at similar income levels. For example, 
India’s per capita GDP relative to Pakistan is nearly the same as India’s NTL per million estimates (1.37). This is 
also the case for Afghanistan and Colombia. Thus, within a band of per capita GDP, the NTL methodology is 
effective at capturing income differences. A second trend that becomes apparent from the cross-country 
comparisons of NTL-based estimates of GDP and national accounts data is that NTL estimates are elastic to large 

accounts data. This gives us a third key insight presented in Table 1, i.e. the important role of urban centres in 
developing agglomeration effects, which are captured both in national accounts and NTL-based measures. The 
large elasticity of the NTL-based measures in Mexico and Egypt may be capturing urban agglomeration effects in 
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last column of Table 1, which provides the highest NTL value captured in any pixel for each country. The values 
for Egypt and Mexico are larger than Pakistan by a factor of 12 and 24, respectively. 

Other confounders may also include geographic factors, such as terrain ruggedness and forest cover. These 
factors can be controlled for in the cell-level analysis carried out in later sections. For this report, Table 1 provides 

disaggregation. 

Provincial RDP: Spatial Development Across Provinces

presents the share in the GDP of each province as estimated by the NTL-based methodology.

Punjab

When normalised by population, the per-million estimate of GDP was almost identical to the national NTL-based 

Table 1: Cross-country comparisons of VIIRS VNL V2 nightlights, 2019 (Elvidge et al., 2021). Population 
& p.c. GDP estimates are taken from World Bank's World Development Indicators (WDI)

Table 2: Cross-province comparisons of VIIRS VNL V2 nightlights, 2019 (Elvidge et al., 2021). Population data is 
from PBS Census, 2017. GDP data taken from World Bank's World Development Indicators (WDI).
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GDP for all of Pakistan. It is also important to note that despite being the largest contributor to economic activity, 

per cent of the highest national NTL per cell, which is located in Karachi. 

Spatial disaggregation of economic activity by province also allows to impute the per-capita RDP at the provincial 
level. With an estimated 54 per cent contribution to the GDP of Pakistan (PKR 38 trillion, 2019), the imputed per 

Sindh

The second largest contributor to Pakistan’s GDP based on NTL-based GDP estimates was Sindh, which 
contributed 27 per cent to Pakistan’s overall GDP. When normalised by population, Sindh’s NTL per million was 
higher than the national level by 13 per cent. This implies that a segment of Sindh’s population was relatively 
more productive than the national mean. This is barely a surprising result, as it is well known that Karachi is the 
economic capital of the country. This is reinforced by the province claiming the highest NTL per cell in all of 
Pakistan. As a result of Karachi’s high productivity, the imputed per capita RDP for Sindh was PKR 213, 000. 

Khyber-Pakhtunkhwa

As per NTL-based RDP estimates, Khyber Pakhtunkhwa province contributed 8 per cent to the GDP of Pakistan. 
After normalizing for population, the NTL per million turned out to be 46 per cent of the national NTL per million. 
This is indicative of the relatively smaller industrial base in Peshawar when compared to cities like Karachi or 
Faisalabad. It is also important to note that KP’s estimates included the newly merged tribal districts (ex-FATA), 
which have one of the lowest levels of economic development in the country. 

Khyber Pakhtunkhwa’s imputed RDP using the NTL-based approach shows a per capita income of PKR 102, 000. 
This shows tremendous potential for interventions targeting productivity gains in the province. This is 
particularly important since KP districts have one of the fastest-growing young populations in the country. 
Moreover, the most low-hanging fruit in terms of income gains in the KP is the newly merged tribal districts which 
currently have mostly a subsistence economy. 

Balochistan

NTL-based estimates show that Balochistan contributed approximately 8 per cent to the national economy of 
Pakistan. At 0.81 of the national mean, the NTL per million score of Balochistan was higher than that of the KP 
largely due to the smaller population base which was the denominator of the NTL per million calculations. 
Imputed er capita income for Balochistan is approximately PKR 152, 000 which again is higher than KP owing to 
a smaller population base. As we will see in the next section, there are stark district-level differences implicit in 
this provincial estimate for Balochistan. 

Islamabad Capital Territory

cities and urban centres for economic development. Despite having a very small industrial base and an economy 
largely centred around the seat of government, Islamabad’s NTL per million estimate was more than three times 
the overall national mean. Moreover, at PKR 624, 000, the imputed per capita income for the city was also more 

Development Product (CDP) to compare how cities fare in terms of the distribution of economic activity and 
growth over time. 
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District RDP: Understanding Variation within Provinces

A similar exercise can be conducted for all districts of Pakistan to understand the regionality of economic activity 
within provinces. Table 3 presents descriptive statistics of the most productive districts of Pakistan. Not 
surprisingly, all these districts are the most urbanized districts of Pakistan.

RDP estimates. Compared to their provincial means, smaller cities like Kasur, Sheikhupura, and Attock had 

smaller cities. It is worth remembering that compared to their larger counterparts, local governments in these 

strengthens the case for a city-level analysis of economic growth in Pakistan’s cities. 

6. CITY-LEVEL DEVELOPMENT PRODUCT: THE TWENTY LARGEST CITIES

the urban share of economic activity in each city. Among the twenty largest cities, the city of Karachi alone 
contributed 18 per cent of the urban economic output. By magnitude, Karachi was by far the largest urban centre 
of economic activity, followed by Lahore, Faisalabad, and Islamabad with approximately 7 per cent share each. 

may be due to the presence of small and medium-sized manufacturing clusters concentrated in each of these 
cities. 

Table 3: Districts of Pakistan with highest VIIRS VNL V2 nightlights, 2019 (Elvidge et al., 2021). 
Population data is from PBS Census, 2017. GDP data taken from World Bank's World 

Development Indicators (WDI).
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Figure 3: Economic activity in Pakistan’s largest cities

and have large de facto extensions in neighbouring administrative districts (Figure 2). Since these de facto city 
limits are not factored into the CDP estimates, our results may be biased downwards. A natural next step would 
be to account for this bias by expanding the city limits in the analysis. 

CDP Growth – 2013 to 2020:

The previous sections developed an understanding of the spatial distribution of economic activity across 
Pakistan’s provinces, districts, and cities. This section explains if these patterns result in differential rates of 
growth. As the largest urban population centres, these cities can safely be assumed as the most dynamic and 
fast-growing regions of Pakistan. In a way, the CDP represents the ceiling of economic growth in Pakistan. Figure 
4 below presents the growth rates for each city along with the share of each city’s CDP in the CDP of twenty cities.

Figure 4 has many important insights. First, Pakistan’s cities are growing at a fast pace. Second, this growth is not 
restricted to megacities, such as Karachi and Lahore. In fact, the growth rate of smaller cities and medium-large 
cities is much higher than some of the megacities. To understand the determinants of this growth, a growth 
accounting exercise can be carried out by mapping this data onto socioeconomic and demographic data from the 
2017 Population Census of Pakistan.
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Figure 4: CDP growth rates for Pakistan’s twenty largest cities

7. THE FINAL CDP DATASET

First, an overview of the dataset is presented. Second, the possible methods of aggregation, including city, tehsil, 

constructed is explained. Finally, illustrations of the data at the grid-cell level are provided. 

area of Pakistan into square grid cells, each measuring 0.025 x 0.025 decimal degrees, or approximately 7.5 km2. 
This approach results in 132,948 cell-level observations. Furthermore, the temporal coverage of the CDP data 
spans from 2013 to 2020, which means that the panel provides seven observations for each grid cell. The full CDP 
dataset, therefore, has over 1 million observations, with NTL-based RDP estimates provided for each 7.5 km2 grid 
cell. 

The high resolution of the CDP grid provides proxy estimates of economic activity at very granular levels. Each 

Figure 5b being aggregated. Similarly, collapsing by tehsil aggregates NTL cells by tehsil, whereas collapsing by 

of aggregation that is suitable for the research question under study. 
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Figure 5: Collapsing the CDP Dataset by de facto boundary (Figure 5a, top)
and by de jure boundary (Figure 5b, bottom).

Figure 6 shows an overview of the extent of the CDP dataset. Darker shades of red and yellow show higher 
economic activity, captured through nightlight density, while Figure 6 only shows a macro view of the data. The 
true variation can only be captured by zooming in and analyzing economic activity at the level of grid cells. Figure 
7, for example, zooms in to explore economic activity in Islamabad and Rawalpindi. 
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Figure 6: Distribution of economic activity in Pakistan as measured by NTL-based quantiles

Figure 7: Economic activity in Islamabad and Rawalpindi

Quantiles

Quantiles
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Overall, the CDP dataset provides high-resolution, granular proxy data of economic activity across Pakistan. The 
data can be spatially matched to other geospatial data sources and can also be used for RDP estimation. The CDP 

section. 

Key Variables

value, i.e., one for each year. 

constructed using the World Settlement Footprint dataset. The WSF raster data was used to construct GIS 
polygons mapping the extent of the built-up area for each city. 

ntl_lumin: mean the nightlight density at the grid cell level from 2013 to 2020. The variable was constructed using 
processed annual composites of the VIIRS NTL for 2012-2020 (Elvidge et al., 2021). 

Xcoord: the longitude of the grid cell centroid.

Ycoord: the latitude of the grid cell centroid

Cell_pop2017: cell-level population estimates based on the 2017 Census. Population data were matched at the 
level of a district and disaggregated using a consistent methodology. These estimates were constructed as follows. 
Each cell in a district was categorised as either urban or rural. All cells where more than 80 per cent of the land 

the population weighted by the share of the built-up area in each grid cell. Similarly, district-level rural population 
counts were then divided based on the number of pixels per rural cell. In the aggregate, the total population of all 
cells in a district match the total district population. Population counts are also provided by gender. 

Cell_pop1998: provides cell-level population estimates from the 1998 Census. The methodology used to 
construct this variable is the same as cell_pop2017.

8. CONCLUSION

and urban development in Pakistan. Analogous in ambition to some of the leading high-resolution geographic 
datasets, such as Asher et al. (2019), the CDP dataset has the potential to generate a wave of economic research 

Census 2017. To complete this task, the RDP data will have to be extended beyond cities to cover the entire 
administrative landscape of the country. A second extension would be to use machine learning algorithms to 
accurately estimate agricultural production in near real-time. Given its potential, the RDP dataset for Pakistan can 
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1. INTRODUCTION

Tax Structure in Pakistan



FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21

Fed. Tax Revenue
(a + b) 1,946 2,255 2,590 3,112 3,368 3,844 3,828 3,997 4,745

a ire t Tax 43 34 344 53 44 5 3 3

n ome Tax 3 55 3 4 5 5 4 5

ealth Tax

T 5 5

/ 3 4

ndire t Tax 3 3 55 5 4 3 3 3 4 4 3 4

ustom ut 3 43 3 4 5 4 4

3 3 3 5

ST mport 43 4 5 553 3 4

ST omesti 4 3 5 535 4 4

Table 1.1: Breakdown of Federal Tax Revenues (Rs. in Billion)

Source: FBR Revenue Division Year Book 2020-21

Scope of Research 



2. REVIEW OF LITERATURE





3. SOCIAL ACCOUNTING MATRIX 2017





Parts of a Social Accounting Matrix



Steps to Build a SAM
Figure 3.1 Building SAM

Current SAM
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Structure of the Economy

Shares of Factors of Production in Value-Added



Total
Unskilled
Labour
(Rural)

3

5 543

3

4 4

4 5

3 3 5

4

Unskilled
Labour
(Urban)

3 343

5 3

5

3

3

4

5

4

Skilled
Labour
(Rural)

53

533

5 353

3

4

55

Skilled
Labour
(Urban)

5 45

4 533

43

5 3

Capital
(Rural)

3 5

5 3

3 3

5

5

3

43

Capital
(Urban)

3 4 4

3 3

3 5

3

54

5

Agriculture &
Food

Textile, Leather &
Rubber

Mining, Metals &
Chemical

Construction &
Energy

Other
Manufacturing

Trade

Transport &
Communication

Other Services

Table 3.2: Shares in Value Added

Sectoral Trade Shares
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Import 4 4 3 5 4 3 3 5 4

Export 5 4 3 5 4 3 5 5

Table 3.3: Trade Share of Each Sector

Note: Calculated by the author based on the SAM developed for this study.

Intermediate and Final Demand
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Intermediate
Demand 5 4 55 4 3 43 4 4

Final Demand 4 4 5 444 5 5 54 3

Table 3.4: Demand Breakup (%)

Note: Calculated by the author based on the SAM developed for this study.



4. COMPUTABLE GENERAL EQUILIBRIUM MODEL

Dimensions of the Model



Commodities (COM) and Activities (IND) Margins (MAR)

ri ulture untin orestr and ishin Sale maintenan e and repair of motor
ehi les and retail sale of fuel

Minin and Quarr in
holesale trade and ommission trade

ex ept for motor ehi les and
motor les

3 ood e era es and To a o 3
etail trade ex ept for motor ehi les

and motor les repair of household
oods

4 Textiles and Textile rodu ts 4 nland transport

5 eather eather rodu ts and ootwear 5 ater transport

ood and ood rodu ts ir transport

ulp aper aper rodu ts rintin and
u lishin

ther supportin and auxiliar transport
a ti ities

oke e ined etroleum and Nu lear uel Source (SRC)

hemi als and hemi al rodu ts omesti

u er and lasti s mported

ther Non metalli Minerals Occupations (OCC)

asi Metals and a ri ated Metal un r low skilled

3 Ma hiner un r hi h skilled

4 le tri al and pti al uipment 3 un u low skilled

5 Transport uipment 4 un u hi h skilled

Manufa turin and e lin 5 Sin r low skilled

le tri it Gas and ater Suppl Sin r hi h skilled

onstru tion Sin u low skilled

Sale Maintenan e and epair of Motor
ehi les and etail Sale of uel Sin u hi h skilled

holesale Trade and ommission Trade
x ept Motor ehi les and Motor les r low skilled

Table 4.1: Details of SetsT bl 4 1 D l f S



otels and estaurants u low skilled

3 nland Transport u hi h skilled

4 ater Transport 3 al r low skilled

5 ir Transport 4 al r hi h skilled

5 al u low skilled

ost and Tele ommuni ations al u hi h skilled

inan ial ntermediation Capital (CAP)

eal state ti ities un r

3 entin and ther usiness ti ities un u

3 u li dministration and efen e 3 Sin r

3 du ation 4 Sin u

33 ealth and So ial ork 5 r

34 u

Households (HOU) al r

un r al u

un u

3 Sin r

4 Sin u

5 r

u

al r

al u

ther Supportin and uxiliar
Transport ti ities



Naming System

Symbol Full Name Symbol Full Name

han e of Te hnolo as asi not in ludin mar ins

del rdinar han e ap apital

Shiftin aria le if mports at order pri es

ri e in o al urren nit mp mports dut paid

pf ri e in orei n urren la a our

S Share of nput lux S supernumerar part

S GM lasti it of Su stitution mar Mar ins

T Tax oct Other Cost Tickets

alue in prim primar fa tors of produ tion

er enta e han e alue in pur t pur hasers pri es

nput Quantit sub LES (Subsistence part)

_ er M tar Tariffs

_s er S lo al + mp tax Taxes indire t

_i er N tot Total a era e inputs for some users

_io er N and

_o er

_ i er

Table 4.2: Name System

Production Block

N i S



Figure 4.1: Production Structure
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Commodity Output Block

Source: adopted from M. Horridge (2003).

Figure 4.2: Composition of Outputs
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Final Demand Block

Figure 4.3: Investment Demand

Source: (Amir et al., 2013; M. Horridge, 2003).

55



Figure 4.4: Household Demand for Commodities

S(c)

and 

Export Demand



Other Demands

Price System

Trade Balance and Other Aggregates

Factor Markets



Institutions

Households 
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Government



Firms

Rest of the World



Model Closure

Policy Scenarios and Impacts

Simulation 1

Income Tax Rate

4

4 s

s

4 5%

4 4 s + %

4 and a o e s 3 + 5%

Table 4.3 Proposed Personal Income Tax Rate

Simulation 2

M d l Cl



Table 4.4 Personal Income Tax Rates for Non-Salaried Persons

Table 4.5 Personal Income Tax Rates for Salaried Persons

Taxable Income (in Rs.) Tax Rate

to 4 %

4 5 %

5 5 s + %

5 5 s 3 + 5%

5 5 s 44 5 + %

5 4 s 344 5 + 5%

4 s 5 + 3 %

and a o e s 3 5 + 35%

Source: Federal Bureau of Revenue.

Taxable Income (in Rs.) Tax Rate

to 4 %

4 5 %

5 5 s + 5%

5 4 s 4 5 + %

4 5 s 5 5 + 5 %

5 s + 5%

5 s 3 + 5%

5 3 s 5 5 + %

3 3 5 s 35 5 + 5%

3 5 4 s 4 + 5%

4 s 5 + 5%

and a o e s 4 + 3 %

Source: Federal Bureau of Revenue.



5.  RESULTS AND INTERPRETATION

Key Macroeconomic Indicators

Indicators
Long Run Impact Short Run Impact Average

ImpactSIM 1 SIM 2 SIM 1 SIM 2

GDP 5 4 3

Private Consumption 4 4 4 455 4 4

Investment

Government Consumption 3 4 5 4

Table 5.1. Simulation Results for Key Macroeconomic Indicators Under Unbalanced Budget 



Exports 3 5

Imports 3 3

Consumer Price Index 3

Note: Simulation Results.



Indicators
Long-Run Impact Short-Run Impact Average

ImpactSIM 1 SIM 2 SIM 1 SIM 2

GDP 4 3 5

Private Consumption 3 4 5

Investment 3 4

Govt Consumption 3 5 3 333

Exports 4 5

Imports 5

CPI 3 5

Table 5.2: Key Macroeconomic Indicators in Balanced Budget Condition

Note: Simulation Results.

Sectoral Impacts



Commodities/Industries

Long-Run Impact Short-Run Impact

SIM 1 SIM 2 SIM 1 SIM 2

Output Price Output Price Output Price Output Price

Agriculture 5 3 3

Mining 3 3 33 3

Food 4 4 3 3 4

Textile 4 3 4 55 54

Leather 4 4 43

Wood 3 3 3 4

Paper 3 4 3 3

Coke 5 3 3

Chemicals 3 4 44

Rubber 4 4

Nonmetallic Minerals 5 3

Metals 3 4

Machinery 5 3 3 3 4

Table 5.3: Sectoral Impacts of Tax Reforms Under Unbalanced Budget Condition



Electric Equipment 3 4 5 455 4 4

Transport Equipment 3 4 3 4

Manufacturing 3 4 4

Utility Supply 3 3 4 4 3 5

Construction 4 3 4

S&M of Vehicles 4 3 3 4

Wholesale Trade 5

Retail Trade 4 3 4 3

Hotels 34 4 53

Inland Transport 34 43

Water Transport 4 3

Air Transport 3 33

Transport Services 3 4 3 4

Telecom 54 3 3

Financial Institutions 4 45 4 3

Real Estate 3 3

Renting Business 34 3

Public Administration 4 3 4

Education 5 5 55

Health 5 5 5

Communication
Services 4 3 3 3

Average Impact 5 44 3 3

Note: Simulation Results.



Table 5.4: Sectoral Impacts of Tax Reforms under Balanced Budget Condition

Commodities/Industries

Long-Run Impact Short-Run Impact

SIM 1 SIM 2 SIM 1 SIM 2

Output Price Output Price Output Price Output Price

Agriculture 3 3

Mining 3 3

Food 3 3 3 3

Textile 3 34 4 3 45

Leather 3 3

Wood 3

Paper 3 4 3

Coke 3 4 3

Chemicals 5 4 3 4 3

Rubber 3 4 3

Nonmetallic Minerals 5 5 5



Metals 3 3

Machinery 3 3 3 4

Electric Equipment 344 55 33 3

Transport Equipment 3 3

Manufacturing 5 4

Utility Supply 5 3 4 4

Construction 3 43 4

S&M of Vehicles 3

Wholesale Trade 3 53 5

Retail Trade 3 5 3

Hotels 3 3 5 5

Inland Transport 3 3

Water Transport 4 3

Air Transport 3 3

Transport Services 4 5 4

Telecom 33 43 3 3

Financial Institutions 34 44 3 3

Real Estate 3 3

Renting Business 43 4 3

Public Administration 3 54

Education 33 5 3 3 3

Health 34 3 3 3 3

Communication
Services 4

Average Impact 4

Note: Simulation Results.



Effects on Labour Income

Table 5.5 Impact on Labour Income

Labour Classi ication

Long-Run Income
Effect

Short-Run Income
Effect Average

Impact
SIM 1 SIM 2 SIM 1 SIM 2

Punjab Rural Low-Skilled 45 3 3 3

Punjab Rural High-Skilled 34 43 4 35

Punjab Urban Low-Skilled 3 3 3

Punjab Urban High-Skilled 35 5 3 5 4

Sindh Rural Low-Skilled 4 4 4

Sindh Rural High-Skilled 35 3 4

Sindh Urban Low-Skilled 34 4 33

Sindh Urban High-Skilled 44 34

KP Rural Low-Skilled 4 33 3 4

KP Rural High-Skilled 34 3 3 3 33

KP Urban Low-Skilled 3 3 344 5

KP Urban High-Skilled 353 4 3 3 5

Balochistan Rural Low-
Skilled 3 334

Balochistan Rural High-
Skilled 53 3 4 3

Balochistan Urban Low-
Skilled 5 35 44 3

Balochistan Urban High-
Skilled 3 443 3 4 3

Note: Simulation Results.



Table 5.6 Impact on Labour Income Under Balanced Budget Conditions

Labour Classi ication

Long-Run Income
Effect

Short-Run Income
Effect Average

Impact
SIM 1 SIM 2 SIM 1 SIM 2

Punjab Rural Low-Skilled 5 3 4 34 4

Punjab Rural High-Skilled 35 453 4 3

Punjab Urban Low-Skilled 3 3 3

Punjab Urban High-Skilled 33 4 4 4

Sindh Rural Low-Skilled 3 3 3 4

Sindh Rural High-Skilled 3 3

Sindh Urban Low-Skilled 3 53

Sindh Urban High-Skilled 4 4 43

KP Rural Low-Skilled 43 3 3

KP Rural High-Skilled 3 3

KP Urban Low-Skilled 3

KP Urban High-Skilled 3 5 4 3 3 3 3 4

Balochistan Rural Low-
Skilled 4 54

Balochistan Rural High-
Skilled 3 5 45 3

Balochistan Urban Low-
Skilled 4 3 4 3

Balochistan Urban High-
Skilled 4 45 4 3

Note: Simulation Results



6. CONCLUSION AND POLICY RECOMMENDATIONS
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Parameter Values for Commodities/Activities

Table 1A: Parameter Values

Note: These parameter values are based on the statistical database used and also adapted from various studies such as Zeshan 

SIGMAPRIM and SIGMAOUT are adapted from Amir et al. (2013).

Commodities/Activities SIGMA1 SIGMA2 SIGMA3 EXP_ELAST



REVISITING URBAN IMMOVABLE PROPERTY 
VALUATION: AN APPRAISAL OF SPATIAL 

HETEROGENEITIES IN PUNJAB USING BIG DATA 

Shoaib Khalid and Fariha Zameer

ABSTRACT

This study undertook the urban immovable property valuation in two major cities of Punjab, 
namely, Lahore and Faisalabad, using big data and advanced spatial analysis techniques to explore 

compute the immovable property values, big data analytics were employed in Geographic 

spatial characteristics of individual housing units and revolve around the structural attributes of 

established different valuation models based on the ordinary least square regression and the Fast 

these valuation models, the total net worth of the residential real estate market in both study 

the relationship of explanatory variables with response variables up to 75 per cent for Faisalabad 

recreational sites, and marketplaces add a premium to prices, while the nearness of educational 
institutions, worship places, and solid waste transfer stations or dumping sites lessen the 
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1. INTRODUCTION

Background

structural characteristics of the building, walkability, security, and the provision of urban amenities (electricity, 
natural gas, solid waste collection, sewerage system, paved streets, clean drinking water, distances to the markets, 

real estate properties is usually based on four sets of explanatory variables, namely structural characteristics, 
locational attributes, environmental features, and, lastly, neighbourhood traits, whereas selling prices are 

Mapping the values of urban immovable properties is important to understand the dynamics of the real estate 

government agencies whenever they need value assessment of immovable properties as in the case of real 

their fair market values enhance the fairness of the tax because urban services provided by the government in a 

contributes to the market value of real estate properties, while the provision of urban amenities requires 

Housing Market and Policies in Pakistan



made housing unaffordable for a huge number of families living in urban centres giving rise to informal housing 

reason behind the sharp upward trend of house prices is high demand and short supply due to speedy population 

Immovable Property Valuation by FBR



DHA

Lahore

Aug-2016 Feb-2019 Jul-2019 Jan-2020

Differ
ence

ZameenFBR Differ
ence

ZameenFBR Differ
ence

ZameenFBR Differ
ence

ZameenFBR

Phase I

Phase II

Phase
III
Phase
IV
Phase
V
Phase
VI
Phase
VIII

Rahbar

405000

806400

504000

486000

405600

880000

880000

840000

860000

800000

800000

850000

850000

500000

400000

DHA

Lahore

2016 2017 2020

DifferenceZameenDC Rate DifferenceZameenDC Rate DifferenceZameenDC Rate

Phase I

Phase II

Phase III

Phase IV

Phase V

Phase VI

Phase VIII

Rahbar

560000

460000

460000

600000

450000

687500

550000

Table 1. Price per Marla (PKR) of FBR and the Property Portal of Zameen.com

Source: Zameen.com and FBR

Immovable Property Valuation by District Collector (DC Rates)

District Collector’s valuation (DC rates) have been even poorer than FBR valuation rates as DC rates were based 
on just the average of the past disclosed property transaction prices by the taxpayers of the respective localities 

Table 2. Price per Marla (PKR) of DC Rates and the Property Portal of Zameen.

Source: Zameen.com and BOR



Whenever the government acquires land for new infrastructure building or some particular project, the 
compensatory payments to the owners are made according to DC valuation tables, which are always far lower 

more realistic valuation of real properties close to the fair market price is essential also for fair compensation to 

therefore, a precise prediction of the urban land use growth in rapidly expanding cities, such as Lahore and 

Objectives

The general objective of this study is to build a valuation model for urban immovable properties based on spatial 

objectives are:
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2. LITERATURE REVIEW

Hedonic Real Estate Valuation and Market Characteristics

hedonic valuation approach is important not only to estimate price function in the housing market but also to 
explore the underlying preferences of the people regarding housing characteristics in a certain vicinity (Freeman, 

products in a housing market are distinguished to varying degrees, which means that there are discontinuities 

Floor area and structural characteristics of the residential property also play a key role in determining its value 

relevant literature suggests that house values and proximity distances to certain amenities and urban services 

nearness of shopping facilities, gyms, metro stations, workplaces and educational institutions, while in some 
cases it is also negative, such as the nearness of supermarkets and solid waste dumping and waste transfer 

Real Estate Valuation and Spatial Dependence 

The usage of the spatial dependence approach in immovable property valuation research has a long tradition and 

means the presence of a tendency between the observation values to be more similar when they are situated 

when high observation values cluster near highs and low observation values found near lows while it would be 

Thus, econometrically, hedonic price indices are constructed by regressing the commodity price on quality 

of the users differently, so the impact estimation of all possible attributes is important for a good valuation 
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attributes of a commodity and its price can be created using historical transactions to estimate the implicit 

contradicted the results of the western city market appraisals where housing units in central business districts 

Expansion Method and Spatial Heterogeneity

The occurrence of spatial heterogeneity is a recognised issue in real estate datasets and a common solution to this 

phenomenon of spatial heterogeneity can be referred to when real estate properties with similar characteristics 

real estate valuation has also a long history that started with the development of expansion techniques by Casetti, 

parameters for each observation location in space and, thus, allows the visual analysis instead of estimating the 

variable approach to capture spatial heterogeneity in house prices and argued that the magnitude of the effect 

compared the performance of the global spatial expansion method with that of GWR and concluded that the GWR 

their empirical study strengthened the notion that the degree of the effect of housing attributes on house price 
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Capturing spatial heterogeneity is critical for precise house price appraisals because real estate property prices 

using the spatial heterogeneity approach instead of the spatial dependence approach as the spatial dependence 

heterogeneity approach, which is based on the scaling law, over the spatial dependence approach, which is based 

Using Big Data for Real Estate Market Appraisal

to process and interpret using the usual traditional techniques is referred to as ‘big data,’ such as the data from 

proximity as well as accessibility to a bus rapid transit (BRT) system on residential property value within a 

argued that the use of big data for real estate market appraisal is advantageous as it can provide a large number 
of factors, offering the researcher more variety of features to select from, and a chance to mine more veiled 

Real Estate Valuation Models

parameter estimation but quite often, the regression residuals have spatial autocorrelation, which is against the 
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technique that divides data into homogeneous groups, taking into account the geographical location of features 

The presence of spatial dependence is unavoidable in any real estate dataset, which can be modelled using a 

processing time increases exponentially with an increasing number of calibration locations and GWR scales may 

to the computational limitation of the traditional GWR tools compromising the quality of results and reducing the 
utility of their study because splitting of the created bias under boundary and zoning effects which posed a hurdle 

function at a solo spatial scale and, instead, assigning each relationship of covariates a unique spatial scale to 
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observations up to one hundred thousand by extending the parallelisation framework through a method of 

3.  RESEARCH METHODOLOGY

Study Area 

Figure 1. The Study Area: Faisalabad and Lahore

Data and Sources



The information about the house price and the location allows the analysis of the distribution of property values 

these are not the prices at which the properties are bought or sold but the prices of the residential properties 

higher than the actual transactions as a proxy of actual market prices since there is no mechanism to record real 

been an ideal situation, such information is typically not available in most developing countries and Pakistan is 

Previous relevant literature suggests that the actual transactional prices of real estate properties are always 

transactional price in a hedonic appraisal does not distort the estimates considerably unless one or more 

listed on a property portal for sale does not necessarily mean it would be sold as it may be later withdrawn from 



Processing Operations

Figure 2.  Methodological Framework of the Research Project



The Spatial Hedonic Valuation Model

0 1 2 3 4 5 6 7 8 9 10

11 12 13 14

0

Variable Selection
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Category Features Description Faisalabad Lahore

Parcel counts Parcels umber of total parcels in the
study area

4 6, 68 808,7 0

ouse counts ouse
Parcels

umber of residential
properties in the study area

68, 780, 78

ouse
ttributes

rea (m ) Total area of the residential
properties in square metres

0 6 04

rea (Marla) Total area of the residential
properties in Marlas

0 5 55

aluation Total worth Total worth of residential
properties

PKR 7
trillion

( 7 5
billion)

PKR 6
trillion ( 66 8

billion)

verage
Price

verage price per square meter
(per Marla)

PKR 8, 7

(PKR 47
million)

PKR 7,8 7

(PKR 04
million)

menities Solid Waste umber of solid waste facilities
and transfer stations

70 ,0

Graveyard umber of graveyards 7 66

Cultural Worship
Places

umber of worship places (i e ,
mosques, churches, and
temples)

,40 , 8

ducation and
ealth Facilities

Institutes umber of educational
institutions (schools, colleges,
and universities)

,705 4,

ealth
Facility

umber of health facilities
(hospitals, clinics, and
dispensaries)

8 , 0

Recreation Parks and
Recreation

umber of public parks and
recreational sites

68 , 8

Industrial and
Commercial

Industries umber of industrial units , 8, 0

Market
Places

umber of market places 4 5,4

Commercial umber of commercial buildings 66,76 6,685

Table 3. Description of the Variables for the Spatial Hedonic Valuation Model



Semi
Commercial

umber of semi commercial
buildings

,67 68, 67

Bank and
TMs

umber of banks and automated
teller machines

, 5

Restaurants umber of restaurants and cafes 6 ,7

nimal
Farms

umber of animal farms
(poultry and dairy farms)

, 4 ,0 5

Variables Faisalabad Lahore

Mean rea (Marla) 4 46 7

Mean rea (m ) 87 48 6

Mean Distance to Worship places (Metres) 7 5 5

Mean Distance to Solid Waste Facilities (Metres) 7 8 70 6 6 50

Mean Distance to Parks (Metres) 5 0 6 7 55

Mean Distance to Markets (Metres) ,76 6 4 5 77

Mean Distance to Institutions (Metres) 66 87 0

Mean Distance to Industrial nits (Metres) 65 4 408 0

Mean Distance to ealth Facilities (Metres) 88 75 440 7

Mean Distance to Graveyards (Metres) 860 5 78 85

Mean Distance to Commercial buildings (Metres) 8 ,464 4

Mean Distance to Semi Commercial buildings (Metres) 4 56 654 77

Mean Distance to Banks TMs (Metres) ,004 45 8 8

Mean Distance to otel Restaurant Café (Metres) 4 4 7 44

Mean Distance to nimal farms (Metres) 8 4 4

Table 4. Explanatory variables

Interpolation of Property Values 

Before computing the property valuation model, the inverse distance weighting (IDW) interpolation was 



Figure 3. Interpolation of property prices (A) IDW interpolation
(B) IDW interpolation with barriers (Faisalabad)

Figure 4. Transferring Interpolated Values of House Prices to the
Locality Boundary and the Individual House Parcel



Figure 5. Interpolation of property prices (A) IDW interpolation (B) IDW interpolation with barriers (Faisalabad)

Analyses 

Running the OLS- a Linear Global Model 

among all the regression methods and is used as a proper initial procedure before conducting any other 

discover, inspect, and model the linear spatial relationship between a dependent and one or more explanatory 

single equation for the whole area under study and assumes that the relationship remains consistent and 



that the relationship is consistent and static and the alternative hypothesis accepted that there is spatial 

Checking the level of Spatial Autocorrelation

The Global Moran’s I test is applied to check the degree of spatial autocorrelation of regression residual values in 

The Geographically Weighted Regression (GWR) was run, which allows the actual parameters of each location in 

the global regression models are the leading methods to study the relationships among the geographical or 

complex urban systems and the strong interaction between different elements, the assumption of spatial 

Cluster and Outlier Analysis

and a code representing the type of the cluster for the features (house parcels in our case) that are statistically 

and this feature is part of a cluster, while the negative value shows that the feature has neighbours with dissimilar 

where xi is an attribute for feature i,X is the mean of the corresponding attribute, Si  is the variance of feature i, and 
wi, j is the spatial weight between features i and j



Running the GWR- Local Model

To overcome the memory restrictions, the FastGWR algorithm improves the linear algebra within the GWR 

applied to very large datasets consisting of millions of observations and it considerably decreases the time 

an ID for each calibration location, predicted values, residuals, local parameter estimates, and local standard 

4. FINDINGS AND DISCUSSION

Global Model Implementations 

R i h GWR L l M d l



relationship between the response and explanatory variables was not consistent and stationary implying that 

working with a large dataset because it is a proven fact that the assumption of normality for response as well as 

distribution of regression residuals depends on the distribution of regression variables, the normality 

explanatory variables were as expected and explained the relation between the response variable and 

show that as the distance between the house and the nearest industrial unit, educational institution, graveyard, 



be the presence of small industrial units, such as power looms, and graveyards within residential areas, especially 

ariable Lahore Faisalabad

djusted R =0 85 djusted R =0 75

Coeff. t-stat p-
Value

VIF Coeff. t-stat p-
Value

VIF

Intercept 56, 0 6 0 000 , 80, 8
6

4 0 000

Floor rea , 0 , 6 0 ,050 0 000 04 86, 56 45 88 0 000 04

D Worship Places 4 6 5 0 000 4 55 84 5 0 000

D SolidWaste Site 4 7 4 80 0 000 8 7 4 48 0 000 6

D Parks 05 0 48 86 0 000 85 ,460 8 0 000 8

D Market 4 40 46 0 000 4 68 5 7 08 4 0 000 55

D Institutes 647 8 5 85 0 000 504 57 8 0 0 000 0

D Industries , 57 7 4 0 000 54 0 66 04 0 00

D ospitals ,6 4 5 0 0 000 0 ,4 5 64 7 75 0 000 0

D Graveyards 56 58 45 0 000 6 45 87 4 5 0 000 5

Table 5. Results of the Linear Model

properties that are near worship places may experience price devaluation because of noise and a higher number 

hand, urban green spaces, public parks, playgrounds, and other recreational sites add a premium to the housing 



Faisalabad

Predictor R = 0 78

Coeff. SE

Area 0 00480 0 000 5

D_Worship Places 0 0005 0 0004

D_Solid Waste Facilities 0 000 8 0 0008

D_Parks 0 000 4 0 00064

D_Markets 0 0044 0 00065

D_Institutes 0 0004 0 0004

D_Industry 0 00057 0 0004

D_Hospitals 0 000 0 0006

D_Graveyards 0 00 8 0 00076

Table 6. Results of the FastGWR Model for Faisalabad

Local Model Implementation

The FastGWR model estimation produced an adjusted R squared of 78 per cent for Faisalabad, which shows a 

a solid waste facility, which deceptively indicates that the house values decreased as the distance increased from 

distance to solid waste facility, meaning that the values of these houses decreased as the distance from solid waste 

were established away from the settlements but with time, the settlements have grown around these facilities 

each regressor) indicates that there is no multicollinearity as we had already eliminated the muiltcollinear 



Model Implementation for Different Rating Areas in Faisalabad

Table 7. Results of the Linear Model for Different Rating  Areas in Faisalabad

Rating Area FD-I Semi-Log OLS Model R2 =0.77 Linear Model R2 =0.80

Coeff. t-stat p-Value Coeff. t-stat p-value VIF

Intercept 0 5575 07 87 0 0000 4,688 4 5 88 0 0000

House Area 0 00 85 0 0 0000 7 4 8 0 0000 06

D_Worship Places 0 0006 0 0 0 0000 47 65 8 0 0000

D_SolidWaste
Facility

0 00000 0 7 0 785 0 4 0 4 0 68

D_Parks 0 000 8 0 7 0 0000 0 8 0 0000

D_Market 0 00005 0 5 0 0000 6 8 7 0 0 0000 8

D_Institutes 0 000 5 0 0000 5 5 0 0 86

D_Industries 0 000 8 8 0 0000 5 08 0 0000 4

D_Hospitals 0 000 6 58 0 0000 6 8 8 45 0 0000 0

D_Graveyards 0 000 6 0 0 0 0000 0 0000 0

Rating Area FD-II Semi-Log Model R2 =0.78 Linear Model R2 =0.81

Coeff. t-stat p-value Coeff. t-stat p-value VIF

Intercept 0 6 67 85 6 0 0000
0, 75

0 54 0 0000

House Area 0 0 060 87 0 0000 ,0 5 8 07 08 0 0000 07



D_Worship Places -0.00007 -1.82 0.0680 -2.52 -0.72 0.4705 1.11

D_SolidWaste
Facility

0 000 7 0 0 0000 46 8 0 0000 5

D_Parks 0 000 5 7 0 0000 0 4 8 0 0000 44

D_Market 0 00005 7 7 0 0000 0 7 0 0 05 54

D_Institutes 0 000 6 4 77 0 0000 5 6 70 0 0000

D_Industries 0 000 4 0 0000 8 0 0 0000 5

D_Hospitals 0 000 6 6 44 0 0000 6 8 07 0 0000

D_Graveyards 0 00047 4 54 0 0000 8 7 46 48 0 0000 6

Rating Area FD-III Semi-Log Model R2 =0.71 Linear Model R2 =0.79

Coeff. t-stat p-value Coeff. t-stat p-value VIF

Intercept 0 6 5, 04 0 0000 7, 54 8 5 8 0 0000

House Area 0 0076 7 6 77 0 0000 6 54 8 6 7 0 0000 04

D_Worship Places 0 000 4 7 0 0000 8 88 66 0 0000

D_SolidWaste
Facility

0 000048 40 00 0 0000 66 4 5 0 0000 60

D_Parks 0 000 8 6 0 0000 8 76 06 4 0 0000 5

D_Market 0 0000 7 0 0000 7 4 6 0 0000 5

D_Institutes 0 0000 7 0 074 0 47 0 0 4

D_Industries 0 00005 0 4 0 0000 5 4 5 0 0000 4

D_Hospitals 0 00008 7 7 0 0000 7 50 5 0 0000

D_Graveyards 0 000045 4 54 0 0000 77 4 8 0 0000 5



Table 8. Results of the FastGWR Model for Rating Area FD-I, FD-II, and FD-III

Predictors FD-I (R2=0.61) FD-II (R2=0.59) FD-III (R2=0.80)

Coeff. SE Coeff. SE Coeff. SE

Area 0 005 0 000 0 0 005 4 0 000 0 00475 0 000 5

D_Worship Places 0 0007 0 0005 0 00 8 0 00056 0 0004 0 000

D_Solid Waste Facility 0 005 6 0 0004 0 000 5 0 00065 0 00 0 0 000

D_Parks 0 00044 0 0006 0 005 5 0 0004 0 00078 0 00064

D_Market 0 004 8 0 00050 0 00 05 0 00057 0 0044 0 00066

D_Institutes 0 00047 0 00054 0 00086 0 0005 0 000 8 0 0004

D_Industry 0 00 0 0 0006 0 00 0 0 0006 0 000 8 0 00048

D_Hospitals 0 00 65 0 00050 0 0044 0 00048 0 00006 0 00064

D_Graveyards 0 005 0 0005 0 0 000 0 0004 0 00 0 0 0007

of residential properties, while all other explanatory variables had an impact on the house prices positively or 

have found the negative effects of places of worship on adjacent house prices but this effect declines with the 



Distance To Worship Places (b),Distance to Solid Waste Sites (c) Distance to Parks (d)



Educational Institutions (c), Distance to Industries (c), Distance to Hospitals (d), Distance to Graveyards (e)



garment factories, embroidery units, plastic products, leather factories, paper, and chemical factories exist in this 

residential properties are liable to pay the property tax and the rest 78 per cent are exempt from any kind of 

schools do not have strict zonal boundaries and the students are willing to travel longer distances to study in 

residential parcels closer to these facilities have higher values, while the residential properties away from a solid 

Cluster and Outlier Analysis

Figure 7 demonstrates the cluster and outlier analysis of property prices within the residential localities of 

indicates that one particular locality had higher property values and that locality is surrounded by the localities 



Figure 8. Average Price (US$) Per Square Metre in Different Localities of Faisalabad: (A) Cluster and Outlier 
Analysis for the Property Values Within the Residential Localities (B)

Local Indicators of Spatial Association 

same poor community instead of buying a new house in the posh areas of the city, making it an outlier among 



Figure 9; Distribution of High- and Low-Value Clusters



Figure 10. Cluster Map of Residential Properties in the Entire City (a) FD-I (b) FD-II (c) FD-III (d)Fi 10 Cl M f R id i l P i i h E i Ci ( ) FD I (b) FD II ( ) FD III (d)



Figure 11. Percentage Distribution of Clustered Properties

Figure 12. Estimated House Prices in Faisalabad 
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5. CONCLUSION

This paper examined the spatial determinants of prices of residential properties in the cities of Lahore and 

models were used to analyse the association between several explanatory variables and the urban immoveable 

facilities, and recreation) were selected to explore the correlations between the spatial determinants and housing 

The ongoing development and accelerated urban expansion have changed the cities in Punjab from a single 
centre to multiple centre pattern and there is a need for a reappraisal of properties to increase revenues from 

6. RECOMMENDATIONS AND POLICY IMPLICATIONS

The results of this study have some general implications for policymakers, investors, real estate developers and 

immovable properties, we suggest the formulation of a system to record the fair market prices of real estate 

Firstly, the property transfer fee may be waived to attract the sellers and buyers towards disclosing the factual 

method of immovable property valuation as demonstrated in this study, may be adopted by the Federal Board of 
Revenue as well as provincial revenue departments considering not only the structural attributes but also the 

accessible to the researchers to explore the different aspects of the real estate market, which may help in building 

5 CONCLUSION
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PART II
GROWTH & TAXATION

Policy Briefs



INTRODUCTION

The structure of federal taxes in Pakistan heavily 
relies on indirect taxes which constituted 62 per cent 
of total tax receipts in 2018-19, whereas direct taxes 
constituted 38 per cent.  Of the 62 per cent indirect 
taxes, general sales tax (GST) dominated with a share 
of 38 per cent, whereas customs duties (CD) and 
federal excise duty (FED) constituted 18 per cent and 
6 per cent, respectively.  

Different studies in Pakistan have found indirect 
taxation to be either proportional or regressive (see, 
for example. Jamal and Javed, 2013; Wahid and 
Wallace, 2008; Refaqat, 2008; and SPDC, 2004). 
However, these studies have some issues. For 
example, Refaqat (2008) and Jamal and Javed (2013) 

and did not incorporate taxes levied on intermediate 
inputs. Though Wahid and Wallace (2008) and SPDC 
(2004) accounted for taxes levied on intermediate 
inputs, they did not estimate the incidence by 
different commodity groups.  

The study, on which this policy brief is based, 
assessed the incidence of federal indirect taxes and 
their distributional burden in Pakistan across deciles 

recent available Household Integrated Economic 
Survey (HIES) 2018-19 to observe household 
expenditures, and the latest available Input-Output 
Table 2010-11 to capture the cascading effect of 
indirect taxes.  The paper examined the extent to 
which each component of indirect taxes (GST, CD and 
FED) can be considered progressive (i.e., placing a 
higher tax burden on higher income groups), 
regressive (i.e., placing a higher tax burden on lower 

income groups), or proportional (i.e., placing the 
same tax burden on each income groups). The paper 
also estimated incidence and its distribution for 
various commodity groups and heads of withholding 
tax (WHT) (subject to the availability of data), which 
is an indirect tax.

METHODOLOGY

The research followed an input-output model-based 
approach to estimate the incidence of indirect taxes 
that allows tracing the cascading effects of indirect 
taxes on intermediate inputs (see Ahmed and Stern, 
1991).  The following steps are required for the 
application of this approach: 

• Computing the nominal rate of taxes that are 
based on revenue collection. Using nominal 
tax rates, instead of statutory rates, helps 
overcome the issue of tax compliance.

• Computating input-adjusted effective tax 
rates (ETRs).

• Taking households as a unit of analysis and 
their total expenditures to rank them by 
welfare level.

be borne by consumers.

• Computing households’ tax payments for 
each tax component.

• Computing the tax incidence which is the 
percentage share of tax payments in the 
respective household’s total expenditures. 
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ESTIMATING THE DISTRIBUTIONAL BURDEN OF 
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• Assessing progressivity/regressivity by 
comparing the average rate of tax payment 
across different income groups.

FINDINGS

Overall Incidence

The overall average incidence of all indirect taxes 
combined was 20.7 per cent in Pakistan. The 
distribution of incidence of all indirect taxes was 
regressive, ranging from 22 per cent in the lowest 
decile to 19 per cent in the highest decile. This 
suggests that for every PKR 100 expenditure, the 
poorest 10 per cent households, on average, devoted 
PKR 22 to paying indirect taxes, while the richest 10 
per cent devoted PKR 19. 

As for the distribution of the components of indirect 
taxes, except the FED-local, all components of indirect 
taxes were regressive. The magnitude and extent of 
regressivity (difference in the incidence for the 
bottom and top deciles) was the highest for 
GST-Imports where the bottom 10 per cent 
households, on average, paid 7.6 per cent, while the 
top 10 per cent paid 6.4 per cent of their total 
expenditures in taxes. The incidence of FED-Local was 
mildly progressive. 

The incidence of all indirect taxes combined showed a 
regressive pattern in both rural and urban areas, 
where incidence was roughly one percentage point 
higher for each decile in rural areas compared to 
urban areas.  In this case, as well, the incidence of all 
components of indirect taxes was regressive in both 
rural and urban areas except FED-Local, which 
exhibited a mild progressive pattern.

Incidence by Commodity Groups

Indirect taxes on basic food items indicated a highly 

per cent of the poorest 10 per cent households’ 
expenditures were on indirect taxes on basic food 
items compared to 2.3 per cent by the richest 10 per 

cent households. Other groups that showed 
regressive taxation patterns across all deciles 
included household items, pharmaceuticals, and 
tobacco and allied products. Some groups, such as 
personal items and transport services, depicted an 
overall regressive pattern but had proportional 
patterns for lower or middle-income groups. 

Commodity groups that had progressive indirect 
taxation included non-basic food items, transport 
fuel, and durable goods. Though the magnitude of 
incidence was the highest for non-basic food items, 
the extent of progressivity was the highest for 
transport fuel. For example, the poorest 10 per cent 
households’ 0.8 per cent expenditures were on 
indirect taxes on transport fuel, while the richest 10 
per cent paid 2.3 per cent. Other groups, such as 
utilities and books & stationary, though, showed an 
overall progressive pattern, the incidence for the 50 
per cent upper-income group was proportional. Taxes 
on communication services were proportional across 
all groups.

Incidence of Withholding Tax

The incidence of WHT on telephone and mobile usage 
portrayed a slightly regressive pattern, while the 

The incidence of WHT on petroleum products and 
electricity was progressive for all deciles. WHT on 
internet usage, air travel, and CNG stations was also 
progressive albeit minimally. 

KEY POLICY RECOMMENDATIONS

challenge for the governments in Pakistan and 
numerous measures are undertaken to control food 
prices to provide relief for the poor, for example, the 
exemption of major food items from indirect taxation.  
However, indirect taxes levied on inputs used to 

these items and cause an increase in prices.  Further, 
to raise revenues, governments often increase taxes 
on necessities that have inelastic demand, such as 

for this paperthis. The remaining food items are included in non-basic food group.
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utilities, which puts a burden on the poor.  

Regressivity affecting the poor segment needs to be 
addressed but without causing secondary distortions. 
For example, exempting selected essential items as 
well as their inputs from taxes would not only cause 

the consumption basket of the poor.

An alternative way to avoid secondary distortions and 
support low-income groups is transfer payments, 
which can minimise the impact of taxes on them. 
Practices from other countries also demonstrate the 
use of transfer payments. For example, Karageorgas 
(1973) pointed out a decline in inequality after the 
initiation of transfer payments in Greece, with the 
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INTRODUCTION

The Government of Pakistan currently does not have a 
methodology for estimating Regional Domestic 
Product (RDP) at the provincial, district, or city levels. 
The need for disaggregated estimates of economic 
growth has become important after the 18th 
Amendment to the Constitution (2010), under which 
the key areas for economic development, including 
health, education, infrastructure, and industrial 
development, have been devolved to the provinces.

 The availability of city-level data that is reliable and 
comparable can have multiple channels of impact on 
the state’s planning, administrative, and public funds 
management capacity. Many developing countries, 
including Brazil, Colombia, and India, have developed 
provincial Systems of Regional Accounts (SRA) based 
on extensive surveys and data collection that are 
analogous to the national income accounting exercise 
that takes place each year to compute aggregate GDP 
measures. However, with the cheap availability of 
high-resolution satellite imagery, a more 
cost-effective estimation methodology for 
subnational GDP estimation can be derived. 

CITY DEVELOPMENT PRODUCT: DATA ARCHITECTURE FOR 
SUSTAINABLE ECONOMIC DEVELOPMENT IN PAKISTAN 

Mohammad Ahmad

Nightlight Density
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Economic Development in Pakistan
A View from Outer Space
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NIGHTLIGHTS AS A RELIABLE 
ESTIMATOR OF ECONOMIC ACTIVITY

has become a new powerful tool for analysis within 
the economics discipline. Economists have found 
many applications for this source of data, and 
multiple rich streams of economic literature have 
developed as a result. One of the most 
commonly-used sources of satellite data is night lights 
(NTL), or the total visible light emitted from Earth’s 

FINDINGS

The results show that Punjab leads with an estimated 
54 per cent contribution to Pakistan’s GDP. When 
normalized by population, the per million estimate of 
GDP is almost identical to the national NTL-based 
GDP for all of Pakistan. The imputed per capita 
Regional Domestic Product (RDP) based on spatial 
disaggregation of economic activity by provinces is 
PKR 188,000 for Punjab. This number is very close to 
the national per capita GDP of PKR 182,000.

The second largest contributor to Pakistan’s GDP 
based on NTL-based GDP estimates is Sindh. It 
contributes 27 per cent to Pakistan’s overall GDP. 
When normalised by population, Sindh’s NTL per 

million is higher than the national level by 13 per 
cent. This implies that a segment of Sindh’s 
population is relatively more productive than the 
national mean. This is not a surprising result as 
Karachi is the economic capital of the country. As a 
result of Karachi’s high productivity, the imputed per 
capita RDP for Sindh is PKR 213, 000. 

As per NTL-based RDP estimates, Khyber 
Pakhtunkhwa province contributes 8 per cent to the 
national GDP of Pakistan. After normalising for 
population, the NTL per million estimate is 46 per 
cent of the national NTL per million estimates. Khyber 
Pakhtunkhwa’s imputed RDP using the NTL-based 
approach shows a per capita income of PKR 102, 000. 
It is important to note that KP’s estimates include the 
newly merged tribal districts (ex-FATA), which have 
one of the lowest levels of economic development in 
the country. 

Estimates from this study show that Balochistan 
contributes approximately 8 per cent to the national 
economy of Pakistan. At 0.81 per cent of the national 
mean, the NTL per million score of Balochistan is 
higher than that of KP largely due to the smaller 
population base which goes into the denominator of 
the NTL per million results. The imputed per capita 
income for Balochistan is approximately PKR 152, 
000, which, again, is higher than KP owing to a 
smaller population base.

Table : Cross-province comparisons of VIIRS VNL V2 nightlights, 2019 (Elvidge et al., 2021). Population data is 
from PBS Census, 2017. GDP data taken from World Bank's World Development Indicators (WDI).
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CITY DOMESTIC PRODUCT (CDP)

The NTL-based RDP estimation methodology can be 
used to estimate the City Domestic Product (CDP) at 
the city level. Figure 1 presents the urban share of 
economic activity among the 20 largest cities in 
Pakistan. Among these, the city of Karachi alone 
contributes 18 per cent of the urban economic output. 
By magnitude, Karachi is by far the largest urban 
centre of economic activity, followed by Lahore, 
Faisalabad, and Islamabad at approximately 7 per 
cent each. After accounting for the megacities, which 
are well understood as regions with high economic 
activity relative to the rest of the country, what shows 

medium-sized cities. Cities like Hyderabad, 
Gujranwala, and Rawalpindi combined provide 
roughly the same economic output as the city of 
Karachi. This may be due to the presence of small- and 
medium-sized manufacturing clusters concentrated 
in each of these cities. 

It is important to point out that the CDP estimates 
presented in Figure 2 are based on de jure city limits, 

beyond the jurisdictional limit of the city. As an 

example, Figure 2 shows how Gujranwala city has 

city limits are not factored into the above CDP 
estimates, the above results may be biased 
downwards. A natural next step would be to account 
for this bias by expanding the city limits in my 
analysis. 

POLICY SIGNIFICANCE

The project to develop city-level RDP estimates is a 
promising avenue for building data architecture for 
economic and urban development in Pakistan. The 
CDP data allows researchers and policymakers alike 
to analyse the economic geography of Pakistan using 
a sound and consistent methodology. Preliminary 

activity across provinces, districts, and cities. These 

cities, many of which are growing faster than their 
neighbouring cities. An exploration of the 
determinants of these growth differentials is a fruitful 
avenue for future research. The CDP dataset has the 

research and policy space alike. 

Figure : Economic activity in Pakistan’s largest cities

POLICY BRIEFS - GROWTH & TAXATION

129



City Limit
Urban Settlements, 2019
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INTRODUCTION

To provide people with public goods and 
infrastructure, and to foster economic activities, 
governments need funds, which are mainly collected 
through taxes. The choice of tax structure directly 
affects tax revenues, economic growth, and income 
distribution. Therefore, while developing a 
comprehensive taxation system, governments must 
take a proper account of the taxation system’s 
macroeconomic and distributional impacts.

This policy brief discusses the impact of various tax 
reform proposals on Pakistan’s key macroeconomic 
indicators. The study on which this brief is based 
evaluated various tax rate reform proposals using the 

of impacts of reducing the marginal income tax rate, 

income and corporate tax rate with a reduction in 
sales tax, customs duties, and other taxes on economic 
growth, consumption, exports, various sectors, and 
income.

METHODOLOGY

The computable general equilibrium (CGE) model 
was used to analyse the proposed tax reforms. The 
Input-Output (IO) Table 2017, developed by Asian 
Developed Bank, data from national income accounts, 
Labour Force Survey LFS, and the Household 
Integrated Economic Survey (HIES) were used to 
develop the Social Accounting Matrix (SAM). This was 
then used as the basic data source for the CGE model. 

The SAM 2017 included 34 commodities produced by 
34 activities and 24 factors owned by 8 categories of 
households. It was assumed that the government 
earns income mainly by collecting tax revenue, but 
also earns some capital income and receives aid and 
loans. The government provide spends this income on 
public goods administration, transfer payments, and 

government expenditures are on debt servicing.

RESULTS

The results show that the reduction in the personal 
income tax rate (Simulation 1) leaves households 

increased consumption expenditures. As savings 

investment, domestic production fails to match with 
higher domestic demand so demand for imports 
increases. The aggregated demand is also fuelled by 
higher government expenditures and, therefore, in 
the case when balancing the budget is not binding, 
might lead to governments accumulating more debt 
and leaving less for the private sector. This together 
results in decreasing the GDP in the long run.

The long-run results of Simulation 2 show that the 
real GDP increases because of positive growth in 
private consumption, investment, government 
consumption, and higher trade. In this case, exports 
increase by 0.162 per cent compared to a decline of 
0.389 per cent in the case of lower personal income 

which encourages more investment and 

EVALUATION OF DIFFERENT TAX REFORM PROPOSALS

Muhammad Nadeem Sarwar
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disencumberance from a complicated tax system.

In the short run, GDP growth is positive even in 
Simulation 1. The other difference is that there is a 
price increase even in the case when all the taxes are 
lower. This shows that a decrease in the cost of 
production due to lower taxes is not passed through 
to the consumers in the short run, which is an 

economic system. 

SECTORAL IMPACTS

The results show that with a decrease in personal 

rates of all kinds of taxes and reducing the number of 

look forward to expanding their production capacity. 
This especially suits the export industry as it reduces 
its cost making the exports more compatible. Both 
these scenarios result in increasing take-home 
incomes of various categories of labour, i.e., rural and 
urban low-skilled and rural and urban high-skilled in 
all provinces.

POLICY RECOMMENDATIONS

This analysis leads to some simple but important 
policy recommendations. One of the policies that can 
be recommended is that simplifying the tax regime 
and lowering taxes will result in higher individual and 
corporate incomes bringing about a shift in favour of 

higher economic growth. This higher growth will 
result in an increase in tax revenue without 
overburdening individuals and businesses. 

Secondly, reducing rates of only one or a few taxes will 
not work as effectively as lowering rates of all the 
taxes, reducing the total number of taxes, and letting 
various sectors compete based on productivity and 

may compel the government to cut down unnecessary 
expenditures and reduce its footprint on the 
economy, which will result in lowering labour 
demand in the public sector and releasing it for 
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INTRODUCTION 

The current system of the valuation of immovable 
properties by government agencies (DC and FBR 

spatial attributes of the real estate properties. As a 

remains highly incompatible with fair market values. 

black economy practices and loss of revenue for the 

government acquire lands for new infrastructure or 

which are always far lower than fair market values 

unrest. 

sophisticated system of valuation of immovable 
property based on spatial variables to bridge the gap 

buyers to avoid market speculation practices which 

compensation to the landowners other than tax 

abovementioned problems in urban property 

dynamics of urban immovable property values based 

investigated the spatial variations in the urban 
immovable property values.

METHODOLOGY AND DATA

The urban immovable property valuation in two 

property prices. To compute the immovable property 

models give little importance to the spatial 
characteristics of individual housing units and mainly 
use structural attributes of property for valuation. 

while appraising residential property prices since the 
house characteristics may vary over space. 

based on the ordinary least square regression and the 

models estimated the total net worth of the 

Faisalabad.

The data were collected from different sources 

and private organizations. The data on property price 

This generated a big dataset of 1.2 million residential 
property parcels. Based on an extensive literature 

REVISITING URBAN IMMOVABLE PROPERTY 
VALUATION: AN APPRAISAL OF SPATIAL 

HETEROGENEITIES USING BIG DATA IN PUNJAB

Shoaib Khalid and Fariha Zameer
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selected as covariates This exclusion resulted in nine 

model.

FINDINGS

and solid waste facilities reduces the property values 

graveyards affect the property values negatively in 

and recreation) were selected to explore the 
correlation between the spatial determinants of 
housing prices. The results show positive and 

different locational features and residential property 
prices. The main determinants of prices are the area 
of the house. Other positively correlated variables are 

association with property values. 

RECOMMENDATIONS AND POLICY 
IMPLICATIONS

The ongoing development and accelerated urban 

a need for a reappraisal of properties to increase 
revenues from property taxes. Spatial determinants of 

future urban planning and design. 

The results have some general implications for 

urban planners. The estimates are appropriate to 
inform about the residential property values since the 

the local or regional housing markets. This will help 

the local house price variations. 

Since the record of past market transactions plays a 
key role in the factual valuation of immovable 

record the fair market prices of real estate properties. 

attract sellers and buyers towards disclosing the 
factual deal prices of properties and the decline in 
revenue due to this exemption may be bridged 

an immovable property valuation desk may be 
established in revenue departments to serve the 
masses by assessing the market price of their 
properties at a nominal fee. This desk can record the 

earning for the public exchequer. 

property valuation demonstrated in this study may be 
adopted by the Federal Board of Revenue as well as 
provincial revenue departments. The valuation 
system should not only consider the structural 

residential property data should be accessible to the 
researchers to explore the different aspects of the real 
estate market which may help in building the suitable 
policies 
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