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1.   Introduction 

In the words of Theodore Parker “Cities have always been the fireplaces of civilization, whence light and 

heat radiated into the dark” (O’Sullivan & Irwin, 2007 p.1). 

 

Some cities are more developed than others despite of their same initial levels. Some cities become 

successful while others fail to develop. Henderson et al. (2007) argued that  most of the success of cities 

development is devoted to the factors that are either out of the immediate control of the cities (such as 

location, being a port in a period of national trade growth, growth in market potential, national level 

decentralization and improved governance) or policies and politics of individual cities. A significant but 

less well known is the urban transition in which countries shift from chiefly rural and agriculture to urban. 

In developing countries such transition is achieved in much shorter time as compared with the case of 

industrialized countries, despite having much greater population volumes than industrialized nations. It 

took few decades for many Latin American countries to achieve this transition, even though they were 

experiencing their fastest population growth ever (Martine, 2008).  

 

In past mostly highly developed countries were the host of large cities however this trend is now changing 

and most of the large cities of the world are found in developing countries (Tripathi, 2013). There were 

two (one) urban agglomerations having population of one to five million in Japan (Pakistan) in 1950. The 

http://www.publishing.globalcsrc.org/reads
mailto:ask2khattak@hotmail.com
mailto:awan811@hotmail.com
mailto:ask2khattak@hotmail.com
https://doi.org/10.26710/reads.v3i2.193


Review of Economics and Development Studies     Vol. 3, No 2, December 2017 

 
 

168 
 

number of urban agglomerations having million plus population increased to six (six) in Japan (Pakistan) 

in 2010 (World Urbanization Prospects, 2011 Revision). According to United Nations (UN) projections 

the number of cities that have million plus population will remain at six in Japan while it will increase to 

10 in Pakistan by 2025. Similarly in 1950 12 (16) percent of the urban population of Japan (Pakistan) was 

residing in the size class of urban settlements of one to five million population while percentage of urban 

population residing in the size class of urban settlements of one to five million population increased to 13 

(19) percent of the urban population of Japan (Pakistan) in 2010. 

 

Cities and towns are the engines of economic development and they maintain development and growth in 

their closest surrounding areas. They are an important part of the national spatial economic system. 

According to Coetzee (2008) “Cities and towns thus do matter because it is where economic activity 

occurs, i.e., production and consumption and the allocation of resources predominantly takes place in 

towns and cities”. It can also be argued that most innovations and technological progress are made in 

cities. Towns and cities are thus very important in the modern economy and therefore the factors that 

determine the economic growth of a city are equivalently important (Coetzee, 2008). Just to work in a city 

would be no reason behind individuals to pay high rents without the opportunities, to learn from others 

and enhance one’s own productivity, that are made by urban areas (Glaeser et al., 1992). Glaeser et al. 

(1992) suggested that the survival of cities, despite the high rents, might be best explained by the easy 

flow of ideas in cities. Krugman (1991) and Fujita et al. (1999) studied the urban agglomeration, 

economic growth and the relationship between these two so that the relevant factors that are thought to be 

the reason for concentrated economic activities in cities could be found. Tripathi (2013) used New 

Economic Geography (NEG) framework in his study which showed that resources were shifted from rural 

agriculture areas or surrounding regions to core region or urban areas because of the difference in 

productivity. 

 

Determinants of city growth can be divided into two types of factors (Krugman, 1991). Krugman (1991) 

noted that factors which are mainly related with the geography (climate, costal location or access to 

natural resources), are termed as first nature and they use to influence city growth in the early stages. And 

on the other hand the factors which are associated to agglomeration economies and the increasing returns 

of scale are termed as second nature ones. 

 

Major urban agglomerations in Pakistan include Faisalabad, Gujranwala, Hyderabad, Islamabad, Karachi, 

Lahore, Multan, Peshawar, Quetta and Rawalpindi. In Pakistan agglomerations having ten million or 

more population is only one, agglomerations having population between five to ten million are two, 

agglomerations having population between one to five million are eight, there are approximately 75 cities 

with population between 100,000 and a million and agglomerations having population fewer than 50,000 

are numerous (World Urbanization Prospects, 2011 Revision). 

 

From the discussion above it is evident that urbanization and urban agglomerations are very much 

important and play very significant role in the development and growth of economies all around the 

world. So there is a need to look this scenario in Pakistan. 

 

Following graph shows the distribution of urban and rural population as well as urban population as 

percentage of total population in Pakistan. 
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Figure 2 Distribution of Urban and Rural Population 

 
Source: UN, World Urbanization Prospects: 2011 revision 

 

It can be seen very clearly that from 1949-50 to 2010-11 the share of urban population in total population 

is growing very rapidly. It grew from only 18 per cent in 1949-50 to 36 per cent in 2010-11, doubling 

only in 61 years and it is likely to pass 50 per cent by the year 2040.  

 

Figure 3 Urban and Rural Percentages of Population in Pakistan 

   
Source: Source: UN, World Urbanization Prospects: 2011 revision 

 

We can see that urbanization is fast in Pakistan so there is a need to study the effects of urban population 

on economic growth of the cities. 

 

1.1 Objectives of the Study 

 To identify the determinants of city population growth in the Punjab (Pakistan) 

 To identify the determinants of city economic growth (output) in the Punjab (Pakistan) 

 To  capture the impact of urban agglomeration on urban economic growth 

 To suggest some suitable policy options 

 

2. Methodology 

Following basic model is used in the study for estimating the determinants of urban agglomeration. 

UA = a1x1+a2x2+a3x3+a4x4+a5x5+a6x6+a7x7+a8x8+u1         (1) 

Where UA stands for urban agglomeration, X1 for market size effect, X2 for distance from a bigger 

city, X3 for city vehicle density, X4 refers to district urbanization level, X5 refers to Government policy for 

urban agglomeration, X6 for environmental effect, X7 refers to Political Instability, X8 refers to size of a 

district and u1 refers to stochastic error term. The above equation (1) is a linear regression model and 

estimated through OLS.  

Market size effect>0 Distance<0 
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Vehicle density <0 Urbanization level >0 

Government Policy for urban agglomeration>0 Environmental effect>0 

Political instability<0 Size of district<0 

District environmental effect is considered for the positive impact of First Nature Geography 

(FNG). Because the population may be attracted towards a district due to the encouraging climatic 

circumstances of the district concerned leading to concentration of population in that district. 

Related positive and negative factors are considered that are included in the New Economic 

Geography (NEG), also called Second Nature Geography (SNG), to explain urban agglomerations. Size 

of the market is among the encouraging factors because larger market provides labor pool (that can be 

utilized by firms) and also because firms enjoy economies of scales at factory level. Firms can produce a 

variety of consumer products that can be enjoyed by the residents of the area. Availability of variety of 

products attracts the population towards that urban residency. Whereas negative factors in SNG include 

following variables:  

 

 Distance from divisional headquarters: Longer distance to headquarter decrease market potential as 

headquarters and larger cities become key magnet centers for economic activities. 

 Higher vehicle Density: It detains the external diseconomies. 

 Other variables that were expected to affect the urban agglomeration positively are following: 

 Road length constructed in a district which shows government expenditure for the development of 

agglomeration because the more government spend on the provision of public amenities the more 

firms and workers will be attracted towards that district. 

 Urbanization level of the district because higher level of population concentration is revealed in the 

higher level of urbanization of the district. 

 

While on the other side negative factors affecting urban agglomeration consist of following variables: 

 Political instability: It is assumed that it creates aloof environment for the city residents resulting in 

repelling the population from the district. 

 Size of the district: It is believed that as the land area of district increases urban population 

concentration will be stretched over several smaller residencies instead of creating an agglomeration 

because resources are dispersed over the whole area of the district. 

 

After estimation of the above equation (1), following equation is used to estimate the urban economic 

growth. 

UG = b0 + b1 ͞U͞A+ b2z1+ b3z2+ b4z3+ u2     (2) 

 

Where UG stands for urban economic growth, U͠A refers to predicted values of the dependent variable 

(i.e., urban agglomeration) of equation (1), Z1 stands for minimum distance from another district, Z2 refers 

to literacy rate of the district and Z3 refers to city density. OLS technique is used for the estimation of 

equation (2), which is a linear regression model for cross sectional data. 

Predicted UA>0 City density >0 

Literacy>0 Minimum distance from another district<0 

 

Following the NEG models, the study expected that urban agglomeration will positively affect urban 

economic growth, because larger cities have higher wages, productivity and capital per worker (i.e., 

higher economies of agglomeration) and greater efficiency benefits. 

 

Among the other variables the study expected city density to have a positive impact on urban economic 

growth. Literacy rate of a district is expected to affect the urban economic growth positively. As literacy 

rate captures human capital accumulation effect and human capital accumulation can create a skilled labor 

force pool by attracting production units and residents. Distance from another district is expected to have 
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negative effect on the urban economic growth while square and cube of the minimum distance from 

another district are expected to have positive and negative effect on urban economic growth respectively. 

 

Model (1) and (2) together form the recursive equation system for the estimation of determinants of urban 

economic growth particularly for capturing the impact of urban agglomeration on urban economic growth. 

 

2.1 Data Sources 

Unit of observation in the study is district and data on 36 districts of Punjab is utilized in the study. Data 

used in the study is taken mainly from Punjab Development Statistics 2006-07, 2011-12 published by 

Bureau of Statistics Government of Punjab, District Census Reports 1981, 1998 published by Pakistan 

Bureau of Statistics and Regional Meteorological Centre Lahore. Data used in the study is comprised of 

weak proxies of the variables as exact variables were not available. Most of the variables are generated 

from the information available at hand. 

 

3. Results and Discussion 
Table 1 and table 2 shows the means, standard deviations, minimum and maximum values of the sample 

used in the study regressions. More importantly standard deviation measures the fickleness of the 

variables which is found higher for distance from the nearest district, size of the district and for vehicle 

density. Data on these variables constitute values that are spread over a wider range of values. 

 

Table 1  

Descriptive Statistics of Model 1 

Variables Obs. Mean Std. Dev. Minimum Maximum 

Percentage share of total urban population 

in each district urban population 
36 2.77 4.26 0.52 24.01 

Distance to nearest district 36 66.60 32.06 36.4 201 

District Vehicle Density 36 131.37 355.44 5.95 2160.04 

Percentage share of district wise urban 

population to total population 
36 24.83 2.40 12.18 82.05 

District wise road length per 1000 

population 
36 4.85 2.91 0.17 15.74 

District temperature differences 36 33.06 4.58 14 38 

District wise crime rate 36 0.37 0.13 0.20 0.92 

District land area 36 5704.02 4303.25 1772 24830 

 

Mean distance from the nearest district is 66.60 kilo meters while minimum and maximum distances from 

the nearest districts are 36.4 and 201 kilo meters respectively. Rahim Yar Khan has the maximum 

distance from another nearest district while Toba Take Singh has the minimum distance from other 

district that is present nearest to it. Vehicle density is smallest in district Chiniot while it is largest in the 

district Lahore. Urbanization level is lowest in the district Chakwal whereas it is highest in the district 

Lahore. However on the other hand road length constructed per thousand populations in a district is 

lowest in Lahore while highest in the district Chakwal. Muzafargarh, Hafizabad and Khanewal are the 

districts where temperature variations are largest while in district Toba Take Singh its variations are 

lowest. Khushab is the district where crime rate is lowest on the other hand crime rate is highest in the 

district Lahore. Size wise district Bahawalpur is the largest district while Lahore is the smallest district. 

 

The study used following key proxy variables. Distance to the divisional headquarter is used to capture 

the market size effect. Crime rate is used to consider the political instability in the district because it is 

related to law and order situation. Temperature differences are used to capture the environmental effect on 

urban agglomerations. Vehicle density in the district is used to capture external diseconomies in terms of 

transfer congestion. 
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Table 2 Descriptive Statistics of Model 2 
Variables Obs. Mean Std. Dev. Minimum Maximum 

Distance to nearest district 36 66.60 32.06 36.4 201 

Distance to division 

headquarter 
36 74.19 56.93 0 199 

District population density 36 672.53 818.94 125.35 5087.47 

District wise literacy rate 36 44 11.635 20.7 70.5 

District labour force growth 

rate 
36 1.23 2.067 -5.41 6.47 

 

3.1 Determinants of urban agglomeration 

In table 3 results of OLS regressions are presented that are estimated to find the major determinants of 

urban agglomeration. A number of different regressions are used due to insufficiency of data so that best 

results can be obtained. Different dependent variables were used however most satisfactory results are 

obtained only with the use of log of urban population agglomeration as dependent variable. Results are 

presented with respect to best fitted model in reference to the forecasted signs, statistical significance of 

the variables and overall goodness of fit of the model. All the regressions results are presented with 

standard errors in parentheses. 

 

Regression (1) includes all the variables for which data was available and it captures 83 per cent of the 

total variation in the dependent variable. Proxy variable for market size effect shows that a 10 per cent 

increase in market size leads to almost one per cent increase in the size of urban agglomeration. This 

finding is in line with our a priori expectation and statistically significant, because larger market size 

provides more opportunities for the firms established there to sell their output in an expanded market. 

This will lead to growth of the firms and population will be fascinated by established firms. District 

vehicle density which shows external diseconomies negatively affect urban agglomeration as expected 

however its coefficient revealed that it has smaller effect on urban agglomeration. Proxy variable of 

government policy for urban agglomeration i.e. district wise road length per 1000 population shows 

positive effect on the size of urban agglomeration as its coefficient is statistically significant at 10 per cent 

level. To be specific every 10 per cent rise in district wise road length per 1000 population leads to 2.5 per 

cent increase in the size of urban agglomeration. This result is according to our expectations because it is 

obvious that when government pays more attention to the amenities available for people in a district, 

population will be attracted towards that locality.  

 

Results of regression (1) shows that urbanization level is negatively linked with urban agglomeration 

possibly because higher urbanization levels are associated with greater dispersion forces and they 

dominate the agglomeration forces propelling the population and discouraging the agglomeration. 

However the coefficient of the variable is insignificant showing that it may have no strong relationship 

with the urban agglomeration. District crime rate a proxy variable for political instability in the district 

shows positive effect on agglomeration which is against our priori expectation. However its coefficient is 

very small and also statistically insignificant showing that it has no important role as determinant of urban 

agglomeration in Punjab. Environmental effect which is proxies by temperature differences in the districts 

shows negative relationship with urban agglomeration and this result is in accordance to our expectation, 

indicating that extreme weather conditions discourage urban agglomeration. However this relationship is 

statistically insignificant indicating that environmental effect may not be that much important determinant 

of agglomeration. Among other variables in regression (1) coefficients of distance to nearest district and 

district land area both shows positive relationship with the urban agglomeration. However this 

relationship is not strong as coefficients are statistically insignificant revealing that they may have no role 

as determinants of urban agglomeration. 

 

In regression (2) district crime rate variable is dropped as its coefficient was statistically insignificant in 

regression (1) and very small showing very weak relationship with urban agglomeration. Here in 
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regression (2) all the explanatory variables together explain 82 per cent of the deviation in dependent 

variable which is a good estimate for a cross sectional regression.  

 

Results in regression (2) shows that “percentage share of district wise urban population to total 

population” a proxy for urbanization level has negative relationship with the urban agglomeration which 

means that higher urbanization level in a district is accompanied by centrifugal forces that dominate the 

centripetal forces. Centrifugal forces are the factors that repel the population from the core while 

centripetal forces are the factors that attract the population to the core region. 

 

Market size effect which is presented by percentage share of total urban population in each district urban 

population shows positive relationship with urban agglomeration again in the results of regression (2). It 

means that as the market size for an agglomeration increases size of the agglomeration will also increase 

because larger market size provides more consumers for the firms and businesses in the district and they 

will grow. When firms and businesses will grow more jobs opportunities will be created which will attract 

population towards the district leading to increase the size of the agglomeration. 

 

Every ten percent increase in the market size for an agglomeration leads to increase the size of 

agglomeration by 0.93 percent. Results of regression (2) again shows positive relationship of distance to 

nearest district with urban agglomeration which means farther the district lies from another district the 

more will urban agglomeration grows. It can possibly be explained as when a district is at larger distance 

from another large district it might attract the population from nearby areas and form a separate larger 

agglomeration. On the other hand when a district is located near to another larger district then it is quite 

possible that the larger district might attract population from the other district leaving that agglomeration 

smaller in size. 

 

Table 3 Determinants of urban agglomeration 

Dependent Variables: Log of District Population in 2011 

 1 2 3 4 5 

Intercept 
6.69*** 

(0.185) 

6.61*** 

(0.165) 

6.62*** 

(0.168) 

6.48*** 

(0.098) 

6.52*** 

(0.091) 

Percentage share of 

total urban population 

in each district urban 

population 

0.099*** 

(0.022) 

0.093*** 

(0.021) 

0.099*** 

(0.021) 

0.092*** 

(0.021) 

0.096*** 

(0.021) 

Distance to nearest 

district 

0.001 

(0.001) 

0.001 

(0.001) 

0.001 

(0.001) 

0.001 

(0.001) 
 

District Vehicle Density 
-0.001*** 

(0.000) 

-0.001*** 

(0.000) 

-0.001*** 

(0.000) 

-0.001*** 

(0.000) 

-0.001*** 

(0.000) 

District temperature 

differences 

-0.003 

(0.004) 

-0.004 

(0.004) 

-0.004 

(0.004) 
  

District land area 
0.0058 

(0.000) 

0.007 

(0.000) 
 

0.065 

(0.000) 

0.0798* 

(0.000) 

Percentage share of 

district wise urban 

population to total 

population 

-0.007 

(0.004) 

-0.007* 

(0.004) 

-0.008* 

(0.004) 

-0.007** 

(0.004) 

-0.008* 

(0.004) 

District wise crime rate 
0.009 

(0.000) 
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District wise road 

length per 1000 

population 

0.254*** 

(0.064) 

0.24*** 

(0.064) 

0.24*** 

(0.065) 

0.24*** 

(0.063) 

0.23*** 

(0.061) 

 

R
2
 0.83 

Adj.R
2
 0.775 

R
2
 0.821 

Adj. R
2 
0.776 

R
2
 0.807 

Adj. R
2 
0.767 

R2 0.814 

Adj. R
2
 0.776 

R
2
 0.808 

Adj. R
2 
0.776 

No. of 

Observatios36 

No. of 

Observatios36 

No. of 

Observatios36 

No. of 

Observatios36 

No. of 

Observatios36 

Note: Figures in parentheses represent robust standard errors. ***, ** and * indicate statistical significance at one %, five %, 

and ten % level, respectively.  

 

However coefficient of spatial interaction variable is very small and also statistically insignificant 

meaning that it may have no important role in the determination of urban agglomeration. District 

environmental severity (measured by temperature differences between mean maximum and mean 

minimum) results in regression (2) shows negative relationship with urban agglomeration. This negative 

relationship implies that extreme weather conditions in a district discourage population concentration in 

that district and negatively affect the urban agglomeration. But the coefficient of this variable is 

statistically insignificant therefore it may not be considered as important determinant of urban 

agglomeration in Punjab Pakistan. 

 

Results of regression (2) showed that district vehicle density is negatively related to urban agglomeration. 

Specifically every ten percent increase in district vehicle density agglomeration size will decrease by 0.01 

percent. This result shows that when number of vehicles in a district will increase without additional road 

construction, more external diseconomies will be generated in the form of congestion and pollution. This 

congestion and pollution effect will dominate centripetal forces and agglomeration will be discouraged by 

repelling population from it. It is statistically significant showing that it is an important determinant of 

urban agglomeration. Government policy for urban agglomeration captured by district wise road length 

per 1000 population showed strong positive relationship with urban agglomeration as its coefficient is 

significant at 1 percent level of significance. To be specific every ten percent increase in the road length 

per 1000 population will lead to an increase of 2.44 percent in the size of urban agglomeration. District 

land area showed positive relationship with the urban agglomeration in the second regression results. It 

may have positive relationship with the agglomeration because when more space is available, larger 

population can be the part of agglomeration. However its effect on urban agglomeration is statistically 

insignificant showing that it may not be an important determinant of the urban agglomeration. 

 

Regression (3) reports the estimates with a thrifty set of controls. Cross section regression again performs 

well as results show that it explains 80 percent of the variation in the population agglomeration of 

districts. Here the results are almost similar to results in the regression (2). Similarly regression (4) and 

regression (5) also performs well explaining 81 percent and 80 percent of the total variation in dependent 

variable respectively. Cross section regression (5) is the best fitted regression for determinants of urban 

agglomeration as all the variables contained in it are statistically significant. Urban agglomeration 

predicted through regression (5) gives best fitted values which are used as dependent variable to capture 

the positive effect of urban agglomeration on urban economic growth in the second model. 

 

3.2 Determinants of Urban Economic Growth 

Table 4 summarizes the results of the regressions (6) to (10) based on equation 2. In regression (6), results 

are presented of the model (2) using all the available independent variables. All the variables, including 

agglomeration variable (estimated values of agglomeration variable of regression 5), are controlled and 

results are presented in regression (6). Effects of agglomeration on economic growth of cities are found to 

be positive and significant but majority of the coefficients of other variables came out against our 
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expectations and portrayed lower level of statistical significance (or statistically insignificant effect). 

 

Therefore the study used estimations of regression (7) to (10) where controls were excluded that do not 

match with the expected signs or showed insignificant statistical effect of the variables. In regression (7) 

only urban agglomeration effect on urban economic growth is captured without controlling any of the 

other variables. 

 

While in regression (8) effect of distance variable (in linear form only) on economic growth is measured 

along with controlling some of the other variables. Then a regression is run for two proxy measurement of 

the distance variables in the form, which is predicted in the CP model of NEG theory. And finally 

regression (10) is presented which shows most satisfactory results in terms of expected signs and level of 

significance of the variables. 

 

The result of regression (7) shows that urban economic growth is positively and significantly affected by 

agglomeration variable while controlling it endogenously. This positive effect of agglomeration on urban 

economic growth is in line with our main hypothesis that agglomeration has a positive impact on urban 

economic growth. Specifically every 10 percent increase in agglomeration will lead to an increase of 33 

per cent in the urban economic growth. In regression (8) where distance variable is included (in the linear 

form only) along with some other explanatory variables depicted that as minimum distance from another 

district increases, urban economic growth moves along with it. But low coefficient value and statistical 

insignificance of the distance variable suggest that it might have no important role in the determination of 

urban economic growth. Among other variables district density positively affect the urban economic 

growth. Specifically every 10 per cent increase in the district density increases the urban economic growth 

by 0.01 per cent. District literacy variable which is included to capture human capital effect on urban 

economic growth does not show expected sign however its coefficient is statistically insignificant 

suggesting that it might have no important role in urban economic growth performance. 

 

Table 4 Determinants of Urban Economic Growth 

Dependent Variables: District labour force growth rate 

 6 7 8 9 10 

Intercept 
-23.54 

(15.224) 

-20.04 

(12.377) 

-18.44 

(11.496) 

-35.94 

(13.398) 

-19.45 

(13.535) 

Predicted values of the 

dependent variable ( ǖ) 

of model 5 

2.97* 

(1.997) 

3.37* 

(1.963) 

3.31* 

(1.849) 

6.29*** 

(1.918) 

4.36** 

(1.936) 

Minimum distance to 

another district 

-0.167 

(0.196) 
 

0.009 

(0.010) 

-0.205 

(0.163) 

-0.031* 

(0.191) 

Square of minimum 

distance to other district 

0.002 

(0.002) 
  

0.003 

(0.002) 

0.001* 

(0.002) 

Cube of minimum 

distance to other district 

-0.008 

(0.000) 
  

-0.0008 

(0.000) 

-0.002* 

(0.000) 

Distance to divisional 

headquarter district 

0.061 

(0.042) 
  

0.077** 

(0.038) 
 

Square of distance to 

divisional headquarter 

district 

-0.001 

(0.000) 
  

-0.001 

(0.001) 
 

Cube of distance to 

divisional headquarter 

district 

0.00105 

(0.000) 
  

0.00014 

(0.000) 
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District density 
0.000 

(0.000) 
 

-0.001*** 

(0.000) 
 

0.002* 

(0.001) 

District literacy 
-0.007 

(0.031) 
 

-0.018 

(0.031) 
 

0.019* 

(0.031) 

Log of district density 
3.120 

(4.540) 
    

 

 

R
2
 0.546 

Adj.R
2 

0.338 

R
2
 0.080 

Adj.R
2 

0.053 

R
2
 0.38 

Adj.R
2 
0.28 

R
2
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No. of 
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ns 36 

No. of 

Observations 

36 

No. of 

Observations 

36 

No. of 

Observations 

36 

Note: Figures in parentheses represent robust standard errors. ***, ** and * indicate statistical significance at one %, five %, 

and ten % level, respectively.  

 

Result of regression (9) shows that distance variable, which is included in the form as predicted in the CP 

model of the NEG theory, has the expected signs in case when proxies by minimum distance from another 

district which partially prove the non-linearity in the urban system of Punjab because the results are 

statistically insignificant. Regression (10) presents evidence of the non-linearity pattern of Punjab’s urban 

system because coefficients of the distance, distance square and distance cube show expected signs and 

are statistically significant. 

 

Figure 4 Distances to Nearest Largest City and Urban Economic Growth 

 
Source: Author’s own estimation 

 

Fig 4 shows that as the distance from a nearby larger city increases urban economic growth first decreases 

then it increases and afterwards when the distance is increased sufficiently larger urban economic growth 

decreases again. 

 

However, among the other variables district density and district literacy rate showed positive effect on the 

urban economic growth. Most importantly every 10 per cent improvement in the district literacy rate will 

result in a 0.19 per cent increase in the urban economic growth. This result is in accordance to our 
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expectations and statistically significant. Coefficient of the district density variable is also in line with our 

priori expectation and statistically significant. Specifically every 10 per cent rise in the district density 

will lead to an increase of 0.02 per cent in the urban economic growth. 

 

The positive effect of distance from another nearest district on urban agglomeration is in line with and 

supports the findings of Mills and Becker (1986) and differs from the results of Sridhar (2010) and 

Tripathi (2013). Positive effect of market size variable on urban agglomeration supports Krugman (1991) 

and Tripathi (2013). Results of positive relationship between district land area and district population 

concentration match with the Leichenko (2001) while differs from the findings of Gans and Bradley 

(1998), Henderson (2003) and Tripathi (2013). The negative effect of difference in district temperature on 

urban population concentration matches with the results of Haurin (1980) while differs from the findings 

of Sridhar (2010) and Tripathi (2013). Positive effect of road length per 1000 population on urban 

agglomeration supports the results of Sridhar (2010) and Tripathi (2013). Result of the negative impact of 

external diseconomies on urban agglomeration supports the findings of Krugman (1991) and Tripathi 

(2013). Human capital accumulation positive effect on urban economic growth is in line with the results 

of Gans and Bradley (1998), Sheng (2006), Sridhar (2010) and Tripathi (2013). The results of the CP 

model resemble the findings of Fujita and Mori (1997), Fujita et al. (1999), Chen et al. (2010) and 

Tripathi (2013). Finally, the positive impact of urban agglomeration on urban economic growth is in line 

with the prediction of Krugman (1991), Ades and Glaeser (1995), Fujita and Thisse (2002), Henderson 

(2003, 2005), Brülhart and Sbergami (2009) and Tripathi (2013). 

 

4. Conclusion and Policy Recommendations 

Aim of the study was to identify the determinants of urban agglomeration at sub-national level (i.e., 

district level) across the 36 districts of Punjab, Pakistan. And also measure the effect of urban 

agglomeration (considering urban agglomeration exogenously and endogenously) on urban economic 

growth, following Tripathi (2013) by using NEG approach originally developed by Krugman (1991). 

 

For the identification of relevant determinants of urban agglomeration, factors included in the First Nature 

Geography and Second Nature Geography is focused in the study. The study also included some other 

important factors that might have some contribution towards urban agglomeration for which several proxy 

variables are constructed.  

 

The results of the study showed that the Government policy for urban agglomeration, the market size 

control variable and district land area positively and significantly affect the urban population 

agglomeration which is measured by district urban population and log of district urban population. While 

on the other side the percentage share of urban population to total population in each district and district 

vehicle density negatively and significantly affect the district population agglomeration. However, among 

the variables that do not show strong effect on population agglomeration includes district wise crime 

rates, district wise temperature differences and minimum distance to nearest district. 

 

Urban economic growth regression results of the study showed that urban agglomeration positively and 

significantly affect urban economic growth when agglomeration variable endogenously (or exogenously) 

considered to the basic recursive econometrics model used in the study. The study is also a little 

beginning towards the verification of the spatial distribution of the urban system of Punjab province in 

Pakistan using the basics of CP model. The study results verified “ ” shaped non-linear correlation 

between geographical distance from another district (or division headquarter) to the sample district and 

urban economic growth of the sample district. This result is in line with the CP model prediction of urban 

system in the NEG theory. The study additionally finds that the initial growth factors (like initial level of 

human capital accumulation measured by literacy rate) play an important role in the Punjab’s urban 

economic growth. 

 

These results of the study show that urban growth in Punjab is policy induced (for example road 
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constructed per 1000 population) and market determined. The study attempted to shed light on the 

phenomenon of slower growth of class I cities (with a population above 100,000) as compared to other 

cities by determining relevant factors that negatively (or positively) affect urban agglomeration. 

 

The study results suggest that NEG predictions about the urban agglomeration and its impact on urban 

economic growth are much more successful than any other predictions made by the existing theories 

(including First Nature Geography predictions). 

 

In the light of the results of the current study Govt. may give attention towards the urban agglomerations 

as they contribute positively in the city economic growth. Instead of focusing on already established 

agglomerations Govt. should provide amenities to the less developed urban areas so that these areas could 

grow and play their role in development of the country. By developing the smaller areas, it would be quite 

helpful for the Government to tackle the problem of poverty as well. Additionally the pressure on the 

large urban centers could also be released if other areas become attractive for the population to move. 

Political stability should be brought which will increase the agglomeration leading to economic growth of 

cities. Furthermore it will open the doors for other researches to analyze the different aspects of urban 

agglomerations and urbanization. Finally the study suggests that government should take serious steps 

towards the collection of improved data regarding cities for a better analysis and appropriate policy 

suggestions. 

Govt. should estimate district level GDP because income estimates across districts can be helpful in 

recognizing industries/sectors that are driving or retarding economic growth at the district level. Also, 

these estimates can be very much useful in facilitating better resource management for policy 

implementation at micro and macro levels and to remove the constraints imposed by lack of reliable data 

on latest situation at the district level. Last but not the least, this can provide valuable background 

information to credit facilitating companies and investors to prioritize locations for further investment. 
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