
   
 

District Level Income and Extreme Poverty 
Projections for Pakistan 

Executive Summary  
 
Despite the crippling nature of extreme poverty, it has proven to be an intricate and 
multifaceted problem for Pakistan to effectively tackle. In August 2007, the planning 
commission launched the first long-range development plan, Vision 2030. Although 
Pakistan has made significant progress by alleviating poverty by more than half 
since 2000, it still has a long way to go before achieving the targets set by this vision. 
Poverty alleviation is often mentioned in national development plans and strategies, 
but often remains unprioritized at the provincial and district levels. One reason for 
such low engagement amongst stakeholders at district levels is the lack of reliable 
measurement and assessment systems for progress and future trajectory of poverty 
in their respective districts. Although research and studies have been conducted on 
past trends of extreme poverty, there is a dearth of research on the future trajectory 
of poverty in Pakistan. In order to fill this gap, World Data Lab (WDL) collaborated 
with the Consortium for Development Policy Research (CDPR) and the International 
Growth Centre (IGC) Pakistan to develop a reliable subnational poverty model, 
projections through the year 2030, and preliminary maps to assist policy makers 
and development practitioners to visualize and combat poverty at the district level. 
This report first provides an overview of the pertinent literature, outlines the 
research process, describes the outputs of the endeavor and concludes with policy 
recommendations. 
 
Literature Review 
 
According to the World Bank Development Research Group’s estimates, extreme 
poverty measured in terms of poverty headcount ratio at the $1.90 a day in 2011 
PPP terms declined from a staggering 28.6% of the population to a manageably low 
6.07% in 2013. However, research conducted by Social Policy and Development 
Centre (SPDC) Poverty estimates that almost 38% of Pakistan’s population was 
living below the poverty line during 2015-2016.  It also shows that incidence, depth 
and severity of rural poverty are relatively higher as compared to urban area.1 
 
Looking at poverty through the Multidimensional Poverty Index (MPI) lens, based 
on the Alkire-Foster methodology, UNDP’s Annual report estimates that between 
2004 and 2015, multidimensional poverty declined from 29.2% to 19.7%. 2  
Estimates for these studies vary because of the differences in methodologies 
regarding absolute national poverty lines and international poverty lines. Another 
reason for differences in poverty estimates is the employment of different 



   
frameworks for the conversion of Local Currency Units (LCUs) to international 
dollars with different Purchasing Power Parities.   
 
Research Process 
  
The main objective of this research is to make original contributions to the body of 
research work related to Pakistan’s economic development by providing district 
level extreme poverty and income projections for Pakistan from 2018 to 2030. 
Baseline consumption data used for the projections originate at the district level 
from the Pakistan Social and Living Standards Measurement (PSLM) Survey 
conducted by Pakistan Bureau of Statistics (PBS).  After the first step of measuring 
consumption expenditures of every household, average consumption per individual 
in every household is calculated by using the individual level consumption variable 
values in PSLM. In a second step, a Lorenz curve is estimated to calculate the Head 
Count Index (HCI) for every district by using the widely accepted methodology 
developed by Gaurav Datt in his seminal work on computational tools for poverty 
measurement and analysis.3 The HCI is the measurement of the number of people 
living below the poverty line for extreme poverty. The second step provides the 
necessary parameters for calculating the HCI for every district.  During the course of 
the project, this framework was applied to measure extreme poverty for alternating 
years between the 2005 and 2015.  
 
Method 
 
The analysis is based on a combination PSLM surveys on a provincial and a district 
level. Unfortunately, the surveys on a provincial level do not contain any 
information regarding household consumption, but only household income. Poverty 
rates are based on consumption, and therefore, we use the survey on a district level 
in order to calculate the income distribution at this level. Additionally, we calculate 
income shares for each district situated in a certain area.  This information is then 
used to distribute the provincial consumption among the corresponding districts.  
 
Dealing with missing districts. As several districts are not included in the survey 
nighttime lights satellite data (luminosity intensity data) are used in order to 
estimate total consumption in those districts 4  (see Li et al 2013;  
https://www.mdpi.com/2072-4292/5/6/3057/htm, who use the same approach 
for counties in China) based on monthly information on average light in Pakistan 
and light information from the period when the survey was conducted. For each 
district we summarize the nighttime lights data in order to get information on total 
light in a certain district and we then compare this summary statistic with total 
consumption of that district.  
 

https://www.mdpi.com/2072-4292/5/6/3057/htm


   
Using population information from the 2017 census (and degrowing the population 
by the national growth rate) an estimate for the 2015 population of those districts is 
produced. We then combine these two variables in order to get an estimate for the 
per capita consumption in the missing districts. Given that total consumption 
recorded by the surveys amounts to only some 50% of total known consumption in 
Pakistan (according to national accounts), district consumption was then re-scaled 
by implicitly assuming that the missing consumption (in relative terms) is the same 
for each region. 
 
Growth rates and forecasts.  A convergence model based on initial consumption and 
share of people with secondary education was developed in order to estimate 
growth rates for each district. Based on the estimated growth rates we calculate 
poverty rates as HCI for 2015, the survey year, 2020 and 2030. Core elements of the 
convergence model include:  
 
Data sources for convergence model: Pakistan national household final consumption 
expenditure (HFCE) from the World Bank; Pakistan national GDP forecasts till 2023 
from the IMF; Pakistan national GDP forecasts after 2023 from Crespo Cuaresma, 
(2017) and Dellink, et al., (2017); Pakistan national population and education shares 
for the whole period from Lutz (2017)5; Household consumption by district for 
2011 and 2015 from HIES; Share of the population with a secondary degree from 
the 2014 survey; Household consumption for missing districts based on nighttime 
lights (see above). We project HFCE using GDP growth rates to get national 
consumption till 2030. 
 
Methodology for convergence model: The core element of the subnational income 
forecasts is a subnational beta convergence model. The idea is that poorer regions 
grow faster than richer regions and converge towards a steady state. To account for 
different levels of development we account for human capital. We estimate the 
speed of convergence while controlling for human capital by estimating the 
following relationship using 114 districts in the surveys: 
 

 

𝑐𝑐𝑡𝑡,𝑖𝑖 is consumption per capita in the year 𝑡𝑡 and region 𝑖𝑖, 𝑒𝑒𝑒𝑒𝑒𝑒𝑐𝑐 is the share of the 
population in region 𝑖𝑖 that has a secondary education degree.  

Based on relationship between consumption growth, initial consumption and 
education we estimate the consumption growth rate for the period following the 
input data for the 114 districts. Using the satellite-based consumption data for the 



   
remaining 17 districts and assuming national levels of education we estimate 
consumption growth for those regions. This growth rate gives us the new initial 
consumption to estimate the next period. Projections of the education variable 
combine the district education estimates from the 2014 survey with the national 
education forecasts. The 17 regions excluded from the survey use the national 
average education throughout the period. We then iteratively estimate the next 
periods consumption for each district. The projections are bound by national 
consumption projections.  
 
Currency conversion. The survey data presents consumption and income in current 
local currency units (LCU). To present comparable and consistent units of value, the 
exchange rate from current LCU to 2011 PPP USD was calculated based on the 
values for household and NPISH final consumption from the World Bank’s World 
Development Indicators. 
 
Results 
The results of applying this method can be seen in Figure 1.1, 1.2 and 1.3. 
Summarized, our analysis shows that the situation in most parts of Pakistan will 
drastically improve until 2030. But there are still districts where the situation might 
get worse and policy should focus on these ones.  
 
Based on estimates at the district level, the national HCI in 2015 was 3.47%. In 2020 
we predict that the national HCI will be 1.37% and in 2030 it will be 0.61%. During 
the period through 2020, our results predict that extreme poverty rates will 
decrease for 119 out of 131 districts in Pakistan. Over the following ten years, 
extreme poverty rates can then be expected to increase for 6 out of 131 districts. 
Overall, we predict that the poverty headcount index will fall for 124 districts, while 
7 districts will see an increase until 2030.  
 
Research Outputs 
 
Since the results from the model were intended to measure extreme poverty at 
district level and most of the research on poverty in Pakistan has been focused on 
national level poverty estimation, national level HCIs were also calculated for this 
period for counter checking purposes.  The map in Figure 1.1 shows the HCIs for the 
districts in 2015. Most of the information presented below comes from the PSLM 
survey, while missing districts have been filled using nighttime lights satellite 
information.  



   

 
Figure 1.1 Extreme poverty rates in districts in Pakistan in 2015 measured as headcount 

index. 
 
In addition to these district level poverty indices, the total number of people living 
in extreme poverty was also derived from the calculation of consumption and 
population for each district.  Figure 1.2 shows the forecast based on a convergence 
model for extreme poverty on a district level in 2020. Figure 1.3 shows the situation 
ten years further into the future. Based on our results the majority of districts will 
see a drastic improvement when it comes to extreme poverty. In seven districts the 
situation will worsen, but for six of these districts we had to estimate the mean 
consumption using satellite data, which is subject to uncertainty. Hence, the results 
have to be taken with care. 
 



   

 
Fig 1.2. Extreme poverty rates in districts in Pakistan in 2020 measured as headcount index. 

 

 
Fig 1.3. Extreme poverty rates in districts in Pakistan in 2030 measured as headcount index. 



   
 
Policy Implications 
 
This small research project attempts to lay the analytical foundation for a future 
assessment system to monitor and forecast progress on Sustainable Development 
Goals (SDGs) like poverty alleviation and income projection in Pakistan in real-time. 
In October 2015, the SDGs were launched as “Pakistan Development Goals”. In 
February 2016, Pakistan’s Parliament was the first to adopt the SDGs and to 
establish a SDG-Secretariat. Levergaing technology (including to provide real time 
projections of poverty (SDG1)) will help revolutionize the assessment and 
monitoring of SDGs at the more granular district level.  
 
The income and poverty projections derived from this project could have wide-
ranging policy implications, because they provide blueprints for proactive 
policymaking regarding targeted alleviation of extreme poverty. As depicted in the 
outputs above, the project has identified pockets of extreme poverty throughout the 
country. The districts that are generally remote from provincial urban growth 
centers constitute a majority of the poverty pockets. As depicted in the forecasts, in 
some of these districts, a high incidence of poverty is likely to be pervasive 
throughout the SDG period.  
 
Where the findings confirm the persistence of poverty in well-known areas (for 
instance, rural Baluchistan) – such information can provide analytical support to 
continue and deepen resource allocation to such regions (and conversely, reduction 
or “weening” of certain districts where the situation can be reasonably expected to 
improve considerably over the next decade). Moreover, and perhaps more 
interestingly, the findings can also be used to suggest options for more counter-
intuitive policy prescriptions. For example development practitioners may be well 
served to consider interventions in several districts where extreme poverty is 
currently lower and is expected to increase by 2030. Specifically, these include: 
Bannu subdivision, Dera Ismail Khan subdivision, Tank subdivision, Kech district, 
Kohistan district, Lehri district, and Panjgur district.  
 
Conclusion 
 
To inform analysis at the local, regional and international levels – as well as to make 
these findings available to the general public at-large – updated and real-time 
poverty and income projections derived from this initial research work will be 
presented and made available via a dedicated Pakistan Subnational Poverty module 
on the World Poverty Clock webtool (www.worldpoverty.io) no later than June 
2019. On or before that date, this module will be launched and promoted using a 
mix of digital (blog, social media and online advertising) and traditional (press 
releases and a small event in the US, Europe and/or Pakistan) methods.  
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