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Abstract:

This study demonstrates the dynamic relation of corruption, misery index
and total factor productivity with the crime rate in Pakistan. To estimate
the model, we adopted the Autoregressive Distributed Lag (ARDL)
procedure over the period of 1980 to 2018. We find that the corruption
and misery index appear to have led to a higher crime rate in Pakistan.
Thus, the government needs to encompass all the socioeconomic factors
along with the corruption and misery index that are responsible for the
crime and adopt the crime reduction policies and strategies.
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I. Introduction

In the current situation of the world, both developed as well as developing
countries have become victims of increasing crime rates. Over the past decades, the issue
of increasing crime has become more severe in developing countries. According to the
crime statistics, the reported crime rate has been increasing persistently in Pakistan (Saboor
et al., 2017). Several factors like growing poverty, increasing inflation rate, rising
unemployment and income inequality exposed Pakistan’s economic condition. The
existing literature brings up various political, social, economic and demographic factors
that are responsible for the crime (Machin and Meghir, 2004; Edmark, 2005; Arvanites and
Defina, 2006; Khan et al., 2015; Igbinedion and Ebomoyi, 2017; Oyelade, 2019; Lee et al.,
2020).

On the ground level, corruption and crime represent a failure to control society
crime and state corruption (Morris, 2019). Unfortunately, Pakistan is facing major
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problems in both arenas. However, the literature focus on the linkage of corruption with
other indicators but limited addresses with the crime in different regions. Some
demonstrate the broader association or discuss the question of causal direction. Similarly,
the existing literature cleared that inflation and unemployment both affect crime through
different channels like motivation and opportunity effect (Tang and Lean, 2009). However,
no clear evidence that shows the marginal effect or net effect on crime. Limited studies
have used both variables in the crime model due to several issues like the multicollinearity
problem (see Ralston, 1999, pp. 418). This study investigates these variables together to
avoid misspecification problems and try to check the net effect on crime. Moreover, the
investigation about the slowdowns in total factor productivity is essential in developing
countries and it is associated with crime. The linkage of total factor productivity and crime
remain insufficient in the existing literature.

The present study is intended to provide a deep perception and understanding of
the crime as well as the impact of major arising issues of corruption, misery index and total
factor productivity on crime in Pakistan. Previous literature has studied the several factors
responsible for increasing crime for different region and found mixed results which have
made this problem more complex in several ways. So, the current study tries to fill that gap
by analyzing the impact of corruption, misery index as well as total factor productivity on
crime in the case of Pakistan. The findings of this study are helpful for government officials
and policymakers in the formulation of policies regarding crime mitigation in Pakistan.

The remaining paper structured as follows: the second and third part demonstrates
the literature review and estimation methodology. The fourth and fifth part portrayed the
detailed discussion on results and policy implication on the behalf of results.

Il. Review of Literature

Different studies have vastly studied different factors that influence the crime rate
across the world. Several studies related to crime have been presented to highlight different
economic, political, demographic and social factors that are responsible for crimes in
developed as well as developing countries. Such as, Mo (2001) analyzed the role of
corruption and its various channels on economic growth for 46 countries from 1970-1985.
The results of the ordinary least squares (OLS) method showed that corruption and
economic growth are significantly and negatively related. Corruption increases political
instability which increases the inequality in income. Carmichael and Ward (2001) also used
Ordinary least square (OLS) for empirical estimation and found that male unemployment
regardless of age has shown a significant positive relationship with the crime rate.
Specifically, adult male unemployment is positively related to the robbery rate. While adult
and young male unemployment are positively related to crimes such as burglary, theft,
fraud, forgery and the total crime rate. Income inequality, poverty and increasing urban
population are found to be the major determinants of crime. Whereas GDP growth rate
decreases crime as it leads to more job creation and high wages which cause criminal
activities to reduce in society (Fajnzylber et al., 2002; Gumus, 2004).

Machin and Meghir (2004) examined the association between economic
incentives and crime in England and Wales over the period of 1975-1996 by using the
ordinary least square method. Results determined that when the wage of low-income
people falls further, then the crime rate increases. An increase in wage is mostly
accompanied by more hours of work so the workers find less time to plan and commit
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illegal activity. Edmark (2005) demonstrated the impact of unemployment on property
crime and revealed that unemployment is significantly and positively related to some of
the property crimes such as burglary, car theft and bike theft. Arvanites and Defina (2006)
validated the impact of business cycle fluctuation on crimes in the United States by using
state-level panel data from 1986 to 2001. According to the study, business cycle conditions
generate two types of effects regarding criminal behaviour; criminal motivation effect and
criminal opportunity effect. The criminal motivation effect occurs when people feel
pressure to achieve the goals which are set by society but they do not have enough legal
means so they get the motivation to achieve them through illegal means that is known as
social strain. Additionally, the criminal opportunity effect is briefly explained as when
most of the people are employed and earning a high income so they are mostly far from
their homes working then this situation creates more opportunities for the criminal
activities. Because these are the major factors that make it difficult for people to maintain
their standard of living so they begin to engage in criminal activities to get money from
illegal resources (Tang and Lean, 2007; Tang, 2009; Gillani et al., 2009).

Khan et al., (2015) analyzed the socio-economic factors that affect the crime rate
in Pakistan. For empirical estimation of the data vector error correction modelling (VECM)
approach was used. The study showed that there is a positive relationship between
unemployment, poverty and crime rate. But there is a negative relationship between
education and crime rate. Similarly, other studies on different regions find inflation,
poverty and population density is also positively related to crime rate (Muhammad, 2016;
Nadeem et al., 2016). Igbinedion and Ebomoyi (2017) demonstrated the determinants of
crime by using annual time series data from 1981 to 2015 in Nigeria. For empirical
estimation, an error-correction modelling approach was used. The study indicated that the
misery index (unemployment and inflation) positively associated with the crime rate which
specifies that rising unemployment and inflation causes the crime rate to increase. Lastly,
the sex distribution of the population (male population) is insignificant and negatively
related to crime. Munir et al. (2017) estimated the impact of the misery index, institutional
quality, human capital, population and GDP per capita on the crime rate in Pakistan. Time
series data for the period of 1984-2015 was used. The study showed that there is a positive
relationship between the misery index and the crime rate. But, institutional quality, human
capital and GDP per capita are negatively related to crime. The study also showed that
population density is an important factor in increasing the crime rate. Similarly, the study
of Tang (2009) for Malaysia and Tang and Learn (2009) for the USA concludes the long-
run association between misery index and crime.

Oyelade (2019) examined that, in the long run, GDP per capita and female
unemployment have negative but urban and rural population, male and female population
has a positive and significant relationship with crime. Moreover, in the short run, GDP per
capita and higher education have negative while urban population, male unemployment
rate and poverty has a positive impact on crime. Lee et al. (2020) identified that particular
demographic variables are significantly related to fear of crime such as females perceive a
greater vulnerability to crime so they are more likely to report the feeling of fear of crimes.
Similarly, age is also connected to fear of crime as well as social and physical disorders
are also statistically significant with crime fear. On the other hand, race and education are
not statistically significant. Overall, the result has been proved to be supporting the
previous research.
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So above mentioned studies used different econometric techniques to find out
empirical results which overall provided the evidence that a decrease in purchasing power
due to unemployment, inflation, corruption or any other factors leads to an increased crime
rate.

I11. Data and Estimation Methodology

The primary objective of the current study is to look at the dynamic effect of
corruption, misery index and total factor productivity on crime in Pakistan. So, we have
used all reported crimes as the dependent variable which includes murder, attempted
murder, robbery, kidnapping, dacoity, burglary, cattle theft, other thefts and other such
crimes. Corruption, misery Index, total factor productivity, poverty and population Growth
are used as the explanatory variables. While poverty and population growth rate are used
as control variables. The data of all reported crimes have been taken from the Pakistan
Bureau of Statistics and GoP(2012). Data for explanatory variables such as misery index
(unemployment and inflation), GDP per capita, poverty and population growth rate has
been taken from World Development Indicators (WDI). However, the source of corruption
data is the International Country Risk Guide (ICRG). The present study uses data sets from
1980 to 2018.

In the existing literature on crime, several different econometric methodologies
such as Error Correction Modeling approach, Ordinary Least Squares (OLS), Generalized
Method of Moments (GMM) methodology and Vector Error Correction modeling (VECM)
approach etc have been used. Before we choose an appropriate econometric technique for
our research study, we have to check the stationarity of the data. Unit root tests are
conducted to check the stationarity of data. For simplicity, we are using the Augmented
Dicky Fuller (ADF) test for unit root to check the stationarity of data. In previous studies,
different econometric methodologies are used to estimate the time series equations
depending on the stationarity of the data (Farooq et al., 2020; Chaudhry et al., 2020;
Faheem et al., 2020). Pesaran and Shin (1995) and Pesaran et al. (1996b) presented the
Autoregressive Distributed Lag (ARDL) approach. ARDL co-incorporation procedure is
generally utilized when the variables are integrated of 1(0), I(1) or blend of both and there
exists a long run connection between these variables. The presence of a long-run
relationship is determined by the Bound Testing Approach. The bound Testing Approach
checks the critical values of the lower and upper bound that was given by Pesaran et al.
(2001). The null hypothesis of no co-integration is rejected whenever calculated F-Stats is
more than the estimated upper bound. On the other hand, if the F-statistics value is less
than the lower bound value then the null hypothesis is not rejected showing that there does
not exist any long-run relationship among the variables.

In the present study, an econometric model is constructed which has crime rate as
its dependent variable whereas, corruption, misery index, GDP per capita along with
poverty and population growth as control variables are used as independent variables. So
the relationship can be written as:

CRI = f(CORR, MI, GDPPCA, POV, POPG) (3.1)
Where CRI is the total all reported crimes; Ml is the misery index and GDPPCA

is the GDP per capita, POV and POPG are poverty and population growth, respectively.
Where misery index is constructed as,
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MI = (UNEM + INF)

Here, UNEM is the unemployment rate and INF represents the inflation rate. Both
of them collectively form the misery index.

CRI, = B, + ,CORR, + B,MI, + B,GDPPCA + B.x, + 11, (3.2)

Where, CRI = Crime rate, CORR = Corruption, Ml = Misery index, GDPPCA =
GPD per capita, x; = Control variables like poverty and population growth, ;= Error Term,
t=1,2...38.

Model specification based on the previous studies is as follows;

LCRI, = S, + BLCORR, + B,LMI, + B,LGDPPCA + 3,LPOV, + ,LPOPG, + 1, 33

In above equations, ﬂO is the constant term and the coefficients ﬁl, '82, ﬂ3,

B and Bs are the elasticities of corruption, misery index, GDP per capita, poverty and
population growth, respectively. Moreover, according to the standard theory there is an

assumption that, By >0, B, >0, I2E >0, B >0 and Bs >0. Whereas, the error term () is
supposed to be normally distributed. In order to estimate our model which is mentioned
above (3.3), we employ the ARDL Bounds Approach by using the following model;

ALCRI, =, +z|:allALCRIH +zp:azlALCORRH +ia3iALMIH +Y @, ALGDPPCA, , + Y @y ALPOV, , + 3y ALPOPG, , +
i=1 i=0 i=0 i=0 i=0 i=0
+B,LCRI,, + B,LCORR, + f;MI,; + B,LGDPPCA , + f,LPOV,, + S,LPOPG_ + 1,
(3.4)
In equation (3.4), A shows the first difference operator of the respective variable
whereas, the deterministic drift parameter is ao. The unrestricted error correction model
(ECM) estimated as follows:

ALCRI, =a, + IZalALCRIH + Zp:azALc:ORRH + zq:aamvu‘,i + ZrlaAALGDPPCAH + iaSALPOVH + iasALPOPGH
+ AECT —1+vt(7 : 7 : 7 7
(3.5)
In the above equation, A indicates the speed of adjustment while parameter and
ECT denote the residuals from the estimated model.

IV. Findings and Discussion

The results of summary statistics (table 1) of our variables present the average
value of all the dependent and independent variables with their maximum and minimum
values. The average value of the dependent variable crime is 412932.2 with the maximum
value being 703885.0 and the minimum value is 138546.0. The standard deviation for
crime is 177704.0. Skewness and kurtosis are used to show the shape of the distribution,
where skewness shows the symmetry while kurtosis represents the peakedness or tallness
of the distribution. As it is shown in the table, all the variables are positively skewed.



214

Pakistan Journal of Social Sciences Vol. 41, No. 1

Table 1: Descriptive Statistics

Variables/ Statistical Tools CRI CORR Ml GDPPCA POV POPG
Mean 412932.2 1.968 11.994 687.535 810.639 2.648
Median 388909.0 2.000 11.022  497.216 62.001 2.750
Maximum 703885.0 3.000 20.709 1482.306 2495.478 3.364
Minimum 138546.0 1.000 6.095 303.051 19.212 2.056
Std. Dev. 177704.0 0.337 3.489 375.977 998.739 0.448
Skewness 0.209156 0.479 0.477 0.845 0.602 0.177
Kurtosis 1.725864 6.558 2.394 2.265 1.520 1.615
Jarque-Bera 2.922411 22.069 2.075 5.514 5.916 3.321
Probability 0.231956 0.000 0.354 0.063 0.051 0.190
Sum 16104356 76.739 467.763 26813.85 31614.92 103.266
Sum Sqg. Dev. 1.20E+12 4.323 462.526 5371633. 37904228 7.620
Observations 39 39 39 39 39 39

The correlation matrix (Table 2) represents the existence of a very small positive
association of corruption with crime stated as 3.7 percent. It is additionally indicated that
poverty has very little relationship with every other variable. While the population growth
showed a very strong and negative association with crime and GDP per capita while a
strong positive association with poverty in Pakistan.

Table 2: Correlation Matrix

Variables CRI CORR MI GDPPCA POV POPG
CRI 1.000
CORR 0.037 1.000
Ml -0.161 0.119 1.000
GDPPCA 0.944 -0.051 -0.262 1.000
POV -0.653 0.015 0.058 -0.626 1.000
POPG -0.952 0.114 0.095 -0.887 0.685 1.000

As shown in below table 3, the corruption and misery index is found to be
stationary at the level as well as at 1t difference. While, other variables such as crime, GDP
per capita, population growth and poverty are stationary at 1st difference and none of the
variables is stationary at 2" difference. Under the given situation, we can employ
Autoregressive Distributed Lag (ARDL) technique for our empirical estimation as our unit
root test fulfilled the requirement of using the ARDL approach.

Table 3: Results of Augmented Dickey-Fuller (ADF) Unit Root Tests

Variables Level 1% difference
Intercept Intercept and Trend Intercept Intercept and Trend

CRI -0.196 -2.171 -5.632*** -5.558***
CORR -2.992%* -2.946 -6.736*** -6.639%**
Ml -3.613** -3.599** -7.231%* -7.151*%**
GDPPCA 2.077 -0.874 -5.571%* -6.370***
POV 0.119 -2.458 -5.878*** -5.902***
POPG -1.074 0.643 -2.072 -5.902%**

Note: *,** *** shows level of significance at 1%, 5% and 10%.

The results (Table 4) indicate F-statistics of 3.67, which is greater than the upper
bound value which signifies the presence of a long-run relationship or co-integration of
crime with all explanatory variables used in the model.
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Table 4: ARDL Bounds Test Results

Test Statistic Value K
F-statistic 3.676574 5
Critical Value Bound
Significance 10 Bound 11 Bound
10% 2.26 3.35
5% 2.62 3.79
2.5% 2.96 4.18
1% 3.41 4.68

The results (Table 5) show that 99% variation in the crime is determined by the
variables used in our model. The overall model is also shown to be significant as F-statistics
is significant at all levels. Results state that in the long run, corruption has a positive and
significant impact on crime. As 1 percent increase in corruption will lead to an increase in
crime by 0.22 percent. Under some circumstances, corruption encourages the practice of
criminal activities. In this respect, our findings are aligned with Asghar et al. (2016).
Similarly, the misery index also showed a positive association with crime but it is
insignificant. These results corroborate findings from Igbinedion and Ebomoyi (2017) and
Munir et al.(2017).

However, poverty showed a weak negative relationship with crime which is
significant stating that 1% increase in poverty prompts a 0.03% decline in crime. A possible
explanation for this could be given by using a criminal opportunity theory. According to
which, less poverty provides more opportunity for criminals to commit the crime. There
are two reasons for that, one is that less poverty means more people are away from their
homes working most of the time and second, less poverty means more income which
ensures that people possess more material wealth, so criminals get attractive targets as
discussed by (Ramos, 2014). This result is also supported by the findings of Allen (1996).
GDP per capita shows a positive association with the crime which is not significant.
Surprisingly, population growth showed a negative and significant impact on the crime
rate. This result is contradicting to most of the findings which state that population growth
leads to more crime. But, our results indicate that increasing population growth can reduce
the crime rate. This finding can be explained by ‘the neighbourhood effect on crime and
safety’ represented by Brisson and Roll (2012). More people living together in the
connected and trusted neighbourhood leads to the fear in criminals of getting caught while
committing the crimes because the presence of more people results in the social support,
neighbourhood watch and anonymous reporting of criminal activities so in this way, crime
reduces. The related results were also found by (Fergusson and Mindel, 2007).

Table 5: Autoregressive Distributed Lag (ARDL) Model (Long-Run Estimates)
Dependent Variable: LCRI

Explanatory Variables Coefficients Std. Errors t-Statistic Prob.
Constant 13.780 1.446 9.531 0.000*
LCORR 0.225 0.088 2.563 0.017*
LMI 0.058 0.059 0.969 0.342
LGDPPCA 0.108 0.146 0.738 0.467
LPOV -0.033 0.018 -1.794 0.085***
LPOPG -1.751 0.492 -3.563 0.001*
R-squared 0.994 F-statistics 362.411
Adjusted R-squared 0.991 Prob. (F-statistics) 0.000
Durbin Watson 2.321

Note: *,** *** shows level of significance at 1%, 5% and 10%.
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Overall, corruption and misery index showed a positive association with crime in
the long run as explained above as well as in the short run as shown in table 6. Similarly,
poverty showed a negative association with crime in the short run. GDP per capita showed
a negative relationship in the short run. Similarly, population growth indicated a positive

and insignificant impact in the short run.

Table 6: Autoregressive Distributed Lag (ARDL) Model (Short-Run Estimates)

Dependent Variable: LCRI

Explanatory Variables Coefficients Std. Errors t-Statistic Prob.
D(LCRI(-1)) 0.063 0.142 0.445 0.660
D(LCRI(-2)) 0.391 0.177 2.212 0.036**
D(LCORR) 0.111 0.055 2.006 0.056***
D(LMI) 0.029 0.030 0.946 0.353
D(LGDPPCA) -0.088 0.139 -0.631 0.533
D(LPQV) -0.059 0.014 -4.424 0.000*
D(LPOPG) 0.377 0.611 0.617 0.543
CointEq(-1) -0.495 0.106 -4.692 0.000*

Note: *,** *** shows level of significance at 1%, 5% and 10%.

In the table (7), the Jarque-Bera Test results represent that distribution is normally
distributed. Similarly, the Breusch-Godfrey LM test clearly shows that serial correlation
does not exist. The Breusch-Pagan-Godfrey test results show that there is no
heteroskedasticity existence as it’s probability value is greater than the significance level.
Ramsey RESET Test results suggest that there is no specification problem in the model
and so, it can be said that the model is well specified. CUSUM and CUSUM of the square
also showed that there is structural stability in our variables as represented in Fig 1 and 2,

respectively.

Table 7: Diagnostic Tests Results

Jarque-Bera (JB) Test for Normality of Distribution

Test-Statistic 1.765 P-value 0.413
Breusch-Godfrey Serial Correlation LM Test

F-statistic 0.955 P-value 0.400
Breusch-Pagan-Godfrey Heteroskedasticity

F-statistic 0.614 P-value 0.798
Ramsey RESET Test for General Misspecification

F-statistic 0.105 P-value 0.7481

Figure 1: Cumulative Sum of Recursive Residual (CUSUM)
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Figure 2: Cumulative Sum of Squares of Recursive Residuals (CUSUM of Squares)

1.2 e

1.0 s

0.8 | -

o.6 | - i

o.4 _| - -

0.2 | "

0.0 ===

-0.2 _| -

-0.4

V. Conclusion and Policy Implications

The present study is an attempt to analyze the dynamic impact of key economic
issues such as corruption, misery index and total factor productivity on crime in the case
study of Pakistan during the period of 1980-2018. For empirical estimation, we have used
the Autoregressive Distributed Lag (ARDL) approach for our time series regression
analysis in the short run as well as in the long run. The empirical results from time series
regression analysis stated that corruption is the main determinant of increasing crime in the
long run as well as in the short run as it represented a positive and significant association
with crime. Similarly, the misery index also promotes crime to some extent as the misery
index is said to be ‘twin evils which eat up an economy gradually. Poverty and crime
indicated a negative association while GDP per capita and crime showed a positive
association. Moreover, a negative association between population growth and crime was
found in the current study.

In light of the results presented in the study, it is necessary to provide some robust
policy implications to reduce crime in Pakistan. According to our empirical results, it is
suggested that corruption and misery index are the major economic factors that are co-
integrated with the level of criminal activities in Pakistan. So, it is recommended that, when
commencing the crime reduction policies and strategies, the government needs to
encompass all the socioeconomic factors that are responsible for the crime. Other than that,
it is also required that the government ensure a strong law and order situation in the country
as well as initiate the application of appropriate measures to curb the curse of corruption.
Moreover, the government should also remove barriers on the supply side of the economy
so that issues of unemployment and inflation could also be controlled which will, in turn,
lead to a decreased crime rate in Pakistan.

The current study provides the direction for further researchers to dig deep into
the other socioeconomic factors that are causing the crime rate to increase in Pakistan
instead of just focusing on unemployment and inflation. Besides the misery index,
corruption and political instability are the major factors which highly cause unrest within
the social, political and financial system of a country which in turn badly affect every factor
prevailing in the society in various contexts.
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