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Abstract 
Flypaper effect and the fiscal interest model have been employed to explain 
the fiscal behaviour of local government officials in the Central Region of 
Ghana. Central government transfers or grants have taken dominion over lo-
cal government expenditure compared with own-source revenues, creating a 
situation known as the flypaper effect. Using panel data for 17 local govern-
ments from 2008 to 2015, the study examined the fiscal behavior of local gov-
ernment officials when presented with intergovernmental fiscal transfers and 
own-source revenues. The analysis employed the panel data analysis of fixed 
effects and random effects. However, given the optimal unbiased results, the 
Generalized Least Squares (GLS) is estimated to account for heteroscedastici-
ty and serial autocorrelation. The results show that central government trans-
fers contribute more to local government expenditure than local governments’ 
own-source revenues. This situation confirms the flypaper effect on local gov-
ernments in the Central Region, thus explaining the fiscal behavior of the lo-
cal governments. Whilst the system of intergovernmental transfers in Ghana 
has been very successful in directing resources towards the local governments, 
it may be counterproductive in encouraging the local governments in raising 
their revenue at the local level as demonstrated by the presence of the flypa-
per effect. 
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1. Introduction 

Ghana’s intergovernmental transfers from the Central Government to the Local 
Governments (called the District Assemblies’ Common Fund (DACF)) was es-
tablished by Article 252 of the 1992 constitution of the Republic Ghana. Being a 
Development Fund, the DACF uses not less than 5 per cent of the Ghana’s wealth 
set aside and shared among all the local governments according to a sharing 
formula approved by the Parliament of the Republic of Ghana. The aim of the 
intergovernmental transfers, as stipulated within the sharing formula, is the 
promotion of two issues: First, to provide adequate and equitable distribution of 
local public services within local governments jurisdictions to benefit all the cit-
izens. Second, to promote the mobilization of local governments own-source 
revenues. To support this second point, the sharing formula rewards improve-
ment in own-source revenue mobilization, as captured under responsive factor, 
reflecting that the DACF is to promote improvement in own-source revenue 
generation. This study derives its argument from this second point. 

In its real sense, and in line with the public finance argument, intergovern-
mental fiscal transfers were instituted to address the economic objective of cor-
recting structural (economic) imbalances within an economy (Oates, 2003; Rao 
& Singh, 1998). In most cases, intergovernmental transfers have been used as an 
effective instrument in correcting revenue and expenditure imbalances between 
the Central and the Local Governments (known as the vertical imbalance) and 
revenue and expenditure imbalances among the local governments themselves 
(known as horizontal imbalance). This seeks to promote fiscal equity among lo-
cal governments, thus, offsetting inter-jurisdictional spill-overs (Gamkhar & 
Shah, 2007; Bahl et al., 2020). For instance, by virtue of their locations, some lo-
cal governments are well-positioned financially than others in terms of collecting 
own-source revenue. So intergovernmental fiscal transfers are meant to fill this 
gap (economic imbalance among the local governments themselves). Further, 
with the mandate to ensure the total development of their respective jurisdic-
tions through the provision of adequate local public service, intergovernmental 
fiscal transfers were instituted to support local governments with adequate fi-
nancial resources to achieve their developmental mandate (Dick-Sagoe, 2013). 
Again, local governments have different financial capacity reflected in different 
levels of own-source revenue generation. Therefore, intergovernmental fiscal trans- 
fers seek to balance these differences, so that service provision will be equitably 
distributed within the country (Dick-Sagoe, 2020).  

From these views, it is therefore clear that intergovernmental transfers are meant 
to financially assist local governments in order to ensure equitable distribution of 
local services for the benefit of all citizens (Dick-Sagoe & Asare-Nuamah, 2021). 
Hence, the absence of intergovernmental transfers to local governments may 
lead to huge variations in local public service delivery and a flight of mobile citi-
zens from disadvantaged local jurisdictions (Levaggi & Smith, 2003; Tiebout, 
1956). However, this policy provision has resulted in a different thing as local 
governments globally have depended solely on intergovernmental transfers, thus 

https://doi.org/10.4236/jss.2021.98030


C. Dick-Sagoe, E. N. Tingum 
 

 

DOI: 10.4236/jss.2021.98030 436 Open Journal of Social Sciences 
 

eroding their constitutional given mandate to have local autonomy over their ju-
risdictions (Setyawan, 2011). This is to say that, instead of being a supplementa-
ry fund to encourage own-source revenue generation, intergovernmental trans-
fers have rather replaced own-source revenue generation ability of local gov-
ernments which is contrary to the policy provision of intergovernmental trans-
fers (Zigiene, 2012). Studies have argued that allowing intergovernmental trans-
fers to reduce own-source revenue mobilization erodes local autonomy of local 
governments and makes local governments an agent for political manipulation 
of the Central Government, thus re-centralizing the decentralized bodies to serve 
the political interest of the Central government (Dick-Sagoe, 2013; Kang & Se-
tyawan, 2012; Poschl & Weingast, 2013; Rao & Singh, 1998). This is the main 
motivation for the conduct of this study.  

2. Review of Literature 

The two interrelated theories which support this study, the flypaper effect and 
the fiscal interest model, argue that intergovernmental transfers attract the in-
terest of local government officials to be more reliant on such transfers other 
than improving own-source revenue generation. In this sense, local people be-
come passive actors in local decisions on how local revenues should be spent. 
This is to say that dependence on own-source revenue to finance local expendi-
ture, other than intergovernmental transfers, forces the local people to take ac-
tive part in decisions concerning the local revenue expenditure. 

2.1. Flypaper Effects 

The flypaper effect, a concept from the field of public finance, argues that inter-
governmental transfers to local governments increases the level of local public 
spending more than an equivalent increase in own-source revenue (Dahlby & 
Ferede, 2016). The flypaper effect results when a dollar of exogenous grants- 
in-aid leads to significantly greater public spending than an equivalent dollar of 
citizen income (Aaberge & Langørgen, 1997; Inman, 2008; Moisio, 2003). More 
so, flypaper effect is a condition in which the stimulus of local spending caused 
by changes in central government transfers has a greater effect than the stimulus 
that caused by changes in local income (Mattos et al., 2011; Oates, 2003). 

On the theoretical effect of flypaper effect on local governments, Niskanen 
(2019) argues that flypaper effects incentives local bureaucrats, uses their strong 
position in public decision making to increase local expenditure based on their 
power. This leads to bureaucrats’ behaviour that freely spends intergovernmen-
tal transfers rather than focusing on increasing local own-source revenues be-
cause bureaucrats possess more information on revenue sources.  

2.2. Fiscal Interest Model 

This model postulates that local government officials are influenced by policies 
that relax their soft budget constraint (Wallis & Sylla, 1994). Put differently, offi-
cials of local government are bias towards policies which seek to increase their 
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revenues. This means that the presence of large amount and regular flow of in-
tergovernmental transfers to local governments increases their revenue and 
make them bias towards such transfers and this makes them focus less on the 
mobilisation of other revenue sources, such as own-source revenues. To support 
his claim, Poschl & Weingast (2013) attribute the failure of local governments’ 
own-source revenue mobilization to the design of the fiscal system; the specific 
arrangement of tax and transfers to local governments (in this case intergo-
vernmental transfers). This design (that is intergovernmental transfers) there-
fore shapes the policy choices and local service provision performance of local 
governments. 

To throw more light, Poschl & Weingast (2013) further contend that intergo-
vernmental transfers directly affect incentives and interest of local government 
officials, thereby affecting their interest to increase own-source revenue mobili-
sation to finance local development expenditure. When this situation sets in, 
(Sirenko et al., 2018), it automatically erodes the local autonomy of local gov-
ernments, as local governments become accountable to the central government 
than the local people for which they are supposed to serve. The situation results 
in a case where local governments expenditure does not reflect local needs and 
priorities as argued by Oates (2003) in his popular allocative efficiency principle. 

Additionally, Rao & Singh (1998) argues that central transfers serve two pur-
poses, economic and political. The economic purpose, which is the provision of 
public services, is good. However, the political purpose is considered bad. The 
reason is that the Central government being economically rational and 
self-interesting (self-aggrandizing) uses such transfers to lure local governments 
to serve as their agents to pursue their political agenda. Once local governments 
become the agent of the Central government, local governments lose the au-
tonomy they have over their locality.  

3. Methodology 

To test and validate the hypothesis, and achieve the objective of this study, we 
use panel data estimation techniques and the Generalized Least Squared (GLS) 
method. This section discusses the data and variables used, the method of analy-
sis, results and the post estimation tests to correct for serial correlation and he-
teroscedasticity in the panel data. 

3.1. Data Source 

The analysis used longitudinal data for the period 2008 to 2015. Data are ob-
tained from the archives of the office of the District Assembly Common fund 
administrator and the archives of the Controller and Accountant General’s of-
fice, Accra-Ghana. The data sources provide information on central government 
expenditure or transfers to local governments, local governments own revenues 
and other characteristics. The current study uses data for the period 2008 to 
2015 and the pooled data consist of a total of 136 observations. The sample, 
composed of 17 local governments was defined according to the availability of 
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data for those areas. The sample constitutes 74% of the total local governments 
in the Central Region of Ghana. For statistical estimates, the sample periods be-
gan in 2008, which makes it possible to distinguish compulsory and discretio-
nary intergovernmental transfers. Thus, the sample size is a balanced panel, 
meaning that, for each local government, same numbers of data points are used. 
New local governments created during the study period were excluded from the 
sample. 

3.2. Model Specification and Variables Used 

The main purpose of the analysis is to estimate the impact of intergovernmental 
transfer to local government expenditure as well as examine the existence of the 
flypaper effect phenomenon. Therefore, the estimation of the different specifica-
tions has been done on the bases of panel data estimators – fixed/random effects 
and generalized least squares (GLS). In recent years, panel data modelling has 
been highly utilized in the empirical analysis of intergovernmental transfers due 
to some of its advantages over cross-sectional and time-series data. Some of 
these advantages have been enumerated in Hsiao (2003) as follows: First, panel 
data models account for unobserved heterogeneity among the local governments. 
Second, panel data estimation reduce collinearity among covariates, improving 
efficiency, reliability and stability of econometrics estimates, and identifying 
and measuring effects not detectable in a cross-sectional method (Greene, 2012). 
Third, panel analysis has the ability to accommodate the possibility of the im-
pact or influence of other variables (i.e. a difference across cross-sectional 
units) that may be excluded in other analysis (Hsiao, 2007). Fourth, Panel data 
are better able to identify and measure effects that are simply not detectable in 
pure cross-section or pure time-series data (Xu et al., 2007). Therefore, failure 
to use appropriate panel techniques may lead to models misspecification and 
errors resulting in biased estimates and unreliable diagnostic statistics (Min, 
2019).  

The empirical model uses a double-logarithmic equation which gives a straight- 
forward interpretation to the coefficients (elasticities). A conventional econo-
metric model for the estimation is specified as follows: 

0 1 2log log logit it it i ittotexp transfers ownrev= β +β +β +α +µ       (1) 

where totexp is the total expenditure by the municipalities, transfers is the 
grants/transfers that municipalities receive from the government, ownrev is the 
revenue raised the municipalities. The subscript i denotes the municipalities and 
t time. αi are the individual errors while μit are the random errors, which are the 
errors associated with the ith group in period (t) The variables used in the study 
are measured in per-capita terms at 2015 prices, which are deflated using the 
consumer price index. Table 1 shows the descriptive statistics for the variables 
used while Appendix (Table A1, Table A2 and Table A4) show the definitions 
and sources of the variables as well as summary statistics of variables for the lo-
cal governments in nominal values (Ghana Cedis) for the period 2008-2015. As 
mentioned in the foregoing discussion, fixed effects (FE) and random effect (RE) 
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models for panel data are used in the analysis. These models are potentially valid 
in the estimation of the panel model in Equation (3) with unobserved local gov-
ernments heterogeneity. Therefore, either FE or RE models may be valid models 
to be used based on the Hausman specification test results. In order to make an 
appropriate decision between the FE and RE model, a formal test of Hausman 
(1978) specification is estimated.  

The null hypothesis of Hausman test is as follows: H0: random effects are more 
consistent; against the alternative hypothesis: H1: only the fixed effect estimates 
are consistent. Thus, if the Hausman test statistic is significant, then the null 
hypothesis is rejected. In this case, the fixed effect model is consistent is em-
ployed in the analysis. If the test statistic is insignificant, the null hypothesis 
cannot be rejected, and the random effects estimators should be used. The re-
sults of the Hausman test statistics are presented in Table 2. 

The Hausman test in Table 2 presents the results for two models. Model 1 
which is estimated without the inclusion of time and year dummies, while model 
2 includes the time and year dummies. The chi2 and probability values of the 
test statistics indicate that the null hypothesis can be rejected for the models. 
Therefore, FE estimators are more consistent and were applied in the analysis. 
This test statistic supports the theoretical justification because of the inexistence 
of time-invariant independent variables in the model and the application of the 
FE (differencing out time-invariant variables) in the analysis does not exclude 
any important variables (Sijabat, 2016).  

 
Table 1. Descriptive statistics using log of variables. 

Statistics log(totexp) log(transfers) log(ownrev) 

Mean 14.625 14.377 12.625 

Median 14.727 14.507 12.606 

Maximum 16.142 18.015 15.863 

Minimum 11.669 11.471 9.0154 

Std. Dev. 0.6935 0.9051 1.0587 

Skewness −1.3592 −0.6318 0.1215 

Kurtosis 7.2072 5.6665 3.9490 

Jarque-Bera 142.18 49.339 5.4381 

Probability 0.0000 0.0000 0.0659 

Sum 1989.02 1955.25 1716.94 

Sum Sq. Dev. 64.9178 110.587 151.323 

Observation 136 136 136 

Source: Authors’ Calculation. 
 

Table 2. Hausman test results. 

Model Test Chi2 Prob > chi2 Decision 

1 Random Effect Vs Fixed Effect 6.55 0.0378 Reject H0 

2 Random Effect Vs Fixed Effect 21.81 0.0021 Reject H0 

Source: Authors’ Calculation. 
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Since panel data has both a cross-sectional and a time-series dimension, the 
data analysis usually encounter heteroscedasticity and serial correlation (Beck, 
2001; Hsiao, 2007). Some of the causes of these problems are widely discussed in 
Beck (2001) as follows: First, local governments may have their own error va-
riances pertaining to the unique local governments characteristics; second; error 
(shocks) in one local government area my likely spillover to another area within 
the same region. This may cause serial autocorrelation if the shocks from one 
local government correlate with shocks from another local government in the 
same year; third, within the same local government, shocks or errors in the cur-
rent years maybe correlated with errors in the past period or periods. Based on 
these problems pertaining to the nature of time-series-cross-sectional data of 
panel models, this study conducted the heteroscedasticity test using the Mod-
ified Wald Test for Heteroscedasticity (Baum, 2001), and serial autocorrelation 
tests using Wooldridge Test for Autocorrelation (Drukker, 2003), before ana-
lyzing and interpreting the results of the panel models. These tests were under-
taken on fixed effects estimation and the results are presented in Table 3. 

The interpretation of the results in Table 3 are based on the value of the 
Prob > F statistics. For the heteroscedasticity test, the null hypothesis is stated as: 
H0: errors are homoscedastic (no heteroscedasticity); against the alternative hy-
pothesis: H1: errors are heteroscedastic. According to the F-statistics of the mod-
ified Wald test in all models, the null hypothesis of no heteroscedasticity is re-
jected; indicating that there is heteroscedasticity in the models.  

The Wooldridge test for the existence/non-existence of serial correlation was 
conducted using the null hypothesis: H0: No autocorrelation of errors; against 
the alternative hypothesis; H1: Autocorrelation of errors. Results from the 
Wooldridge test rejected the null hypothesis and concluded on the existence of 
serial correlation in the error terms of the panel models. The existence of hete-
roscedasticity and serial autocorrelation necessitates the use of the Generalized 
Least Square (GLS) estimator in the analysis. In the GLS model, the intercept is 
an individual specific disturbance (Greene, 2012). The GLS is estimated using 
Equation (1) above. 

 
Table 3. Results for panel heteroscedasticity and autocorrelation. 

Modified Wald test for heteroscedasticity in FE model 

Model     Decision 

1 F (2, 117) 57.47 chi2 (17) 7990.53 
Heteroscedastic 

 Prob > F 0.0000 Prob > chi2 0.0000 

2 F (9, 110) 15.62 chi2 (17) 1144.45 
Heteroscedastic 

 Prob > F 0.0000 Prob > chi2 0.0000 

Wooldridge test for autocorrelation in panel data 

1 F (2, 16) 4.56 F (1, 16) 3.484 
Serial Correlation 

 Prob > F 0.0270 Prob > F 0.0804 

2 F (2, 16) 8.37 F (1, 17) 11.726 
Serial Correlation 

 Prob > F 0.0082 Prob > F 0.0006 

Source: Authors’ calculation. 
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4. Results and Discussions 

The analysis employed the panel Generalized Least Squares (GLS) estimator in 
the two models. This estimator produce optimal unbiased results because it ac-
count of heteroscedasticity and serial correlation in panel data (Hansen, 2007; 
Muthama Musau, 2015). The GLS results are presented in Table 4. The table 
reports the coefficients and t-statistics for the 2 models in the panel analysis.  

From Table 4, column 1 reports the GLS panel result without the time and 
year dummies while the results in column 2 include the dummies. With respect 
to the control variables, they are all positive and significant. The regression analy-
sis is used to determine the effect of each of the independent variables on the 
dependent variable i.e. the effects of government transfer (transfers) and local 
own revenue (ownrev) on total expenditure (totexp). Overall, using the prob > 
chi2, the regressions were found to be significant. Statistical Wald chi2, which 
shows the overall significance of the model, indicates that the independent va-
riables together, explain the variance in the dependent variable. The results for 
FE and RE presented in Table A3. 

The coefficient of transfers and own revenue are positive and significant at 1% 
level. This suggests that a 1% change in government transfer will cause between 
a 43.3% and 47.0% change on local total expenditure respectively when the two 
models are used; controlling for the years’ effects (year dummies) and excluding 
the years’ dummies respectively. This means the higher the current year’s trans-
ferred funds, the greater the local expenditure in the particular year. In the case of 
own revenue, a 1% increase changes local total expenditure by 21.2% to 30.6% re-
spectively holding other factors constant. This means the higher the current year’s 
local own revenue, the greater the local expenditure current year. Similar positive 
and significant results were obtained by (Ğbafi & Saruçş, 2004; Sijabat, 2016).  

 
Table 4. Parameter estimates of GLS model. 

Variable Model 1 Model 2 

log(transfers) 0.470*** 0.433*** 

 (0.047) (0.059) 

log(ownrev) 0.306*** 0.212*** 

 (0.040) (0.047) 

Constant 4.008*** 5.547*** 

 (0.905) (1.033) 

Year Dummy NO YES 

Wald chi2 138.10 178.59 

Prob > chi2 0.000 0.000 

Log likelihood −95.031 −85.662 

Number of ID 17 17 

Observations 136 136 

Source: Authors’ calculation. Note: ***shows significance level at 1% level, while values in parenthesis 
represent standard errors. 
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As concerns the flypaper effect phenomenon, the study compared the coeffi-
cients of each of the control variables when all the variables (transferred funds 
and own revenue) are regressed simultaneously while controlling for the years’ 
effects. The coefficient of transferred funds is greater than the coefficient of own 
revenue for the entire study period. This shows that the magnitude of trans-
ferred funds is significantly more powerful in predicting local total expenditure 
than own revenue. This situation confirms the flypaper effect on local govern-
ments in the Central Region, thus explaining the fiscal behavior of the local gov-
ernments. When the flypaper effect occurs, there is a likelihood for the re-cen- 
tralization of decentralized local governments. Thus, local governments which 
have relatively high vertical imbalances will likely have larger government trans-
fers (Sijabat, 2016). In short, the response of the local government to central 
government transfer is greater than their local own revenue is the so-called fly-
paper effect. According to Gorodnichenko (2001) flypaper effect phenomenon 
can occur in two versions; first, it leads to an increase in local taxes and excessive 
government budget spending, and second, it leads to a higher elasticity of local 
government expenditure to transfer rather than the elasticity of local govern-
ment expenditure to local tax revenue. Therefore, this study supports the second 
version of the flypaper effects. 

The study has some limitations; first, only two independent variables were 
used in the model based on the availability of data. Control variables like popu-
lation and income were thought of during the estimation but due to lack of data 
on these variables, they were not included in the estimation. 

Second, the period of study is limited to 8 years from 2008 to 2015. This is 
based on the fact that intergovernmental transfers could be distinguish between 
compulsory and discretionary transfers. More so, some of the new local gov-
ernments that were created within the time period were not included in the 
analysis due to the unbalanced nature of the data.  

5. Conclusion 

This paper has argued that local governments which depend on own-source 
revenue are more autonomous than those that depend on central governments 
transfers. By autonomous, local governments will have the freedom to regulate 
their governments and be able to fund their recurrent and development expen-
diture from own-source revenues. In this case, they have less chance to be con-
trolled and used as the central government’s agents to achieve their political 
aims. With the absence of (or less) political control, local governments can then 
focus on their development roles and are most likely to provide goods and ser-
vices which meets the needs of the local people they serve. This meets the alloca-
tive efficiency principle advocated by Oates (2003). 

Again, intergovernmental transfers making a bulk contribution to local ex-
penditure compared to local own-source revenues creates incentives to local bu-
reaucrats, who have powers over local policies and are more knowledgeable on 
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local finances of the local governments to increase local expenditure without in-
creasing local own-source revenue mobilisation. This lures local bureaucrats to 
be more inclined to satisfy the conditions necessary to attract more intergov-
ernmental transfers, which are tied to the political interest of the Central Gov-
ernment, rather than the conditions and needs of the local people for which they 
serve (Rao & Singh, 1998). Thus eroding the essence of decentralisation, which is 
to encourage local autonomy.  

This paper investigates the impact of government transfers and own revenue 
on local government expenditure and also to analyse the possibility of the flypa-
per effects on the local governments in the Central Region of Ghana. Using data 
for 17 local governments in the Central Region of Ghana from 2008 to 2015, the 
study employed a panel data approach for the analysis. While accounting for 
heteroscedasticity and autocorrelation of residuals in the panel GLS analysis, the 
results show evidence of intergovernmental transfers to local governments ac-
counting for more local government expenditure than own source revenue, de-
picting evidence of a flypaper effect.  

Whilst the system of intergovernmental transfers in Ghana has been very suc-
cessful in directing resources towards the local governments, it may be counter-
productive in encouraging the local governments in raising their own revenue at 
the local level as demonstrated by the presence of the flypaper effect. Local bu-
reaucrats are more likely to follow the instructions of the central government to 
attract more intergovernmental transfers rather than improving the mobilization 
of own-source revenues. This in effect, affects the incentives to mobilize own- 
source revenues at the local governments level.  
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Appendix 
Table A1. Definition and sources of variables. 

Variables Symbol Definition Unit Source 

Total expenditure totexp Total expenditure by the municipalities Million/Gh¢ 
Archives from the District Assembly 
Common fund 

Transfers Transfers 
Grants/transfers that  
municipalities receive  
from the government 

Million/Gh¢ 
Archives from the District Assembly 
Common fund 

Own Revenue ownrev 
Revenue raised the  
municipalities 

Million/Gh¢ 
Archives from the District Assembly 
Common fund 

 
Table A2. Summary statistics of variables for the local governments in nominal values (Ghana Cedis) for the period 2008-2015. 

 
Total Expenditure Transfers Owned Revenue 

Mean Std. Dev. Min. Max Mean Std. Dev. Min. Max Mean Std. Dev. Min. Max 

Cape Coast 4,129,479 3,297,863 1,321,627 1.02e+07 2,441,212 1,888,859 754,757.1 6,071,676 1,688,910 2,506,571 77,627.04 7,748,625 

Swedru 3,629,884 862,276.4 2,468,355 4,683,503 2,686,253 1,069,127 685,592 3,761,329 1,103,680 1,007,533 331,855.2 3,406,567 

Dunkwa 1,892,311 1,176,326 155,852.9 3,992,360 2,011,912 1,610,188 372,836.5 4,636,993 680,532.2 700,541.7 97,768.84 1,950,564 

Saltpond 4,183,594 3,284,092 1,716,939 9,457,672 2,704,458 1,268,853 1,357,562 4,692,285 557,360.6 256,187.4 209,691.5 879,968 

Winneba 2,506,656 1,235,935 558,698.1 4,180,016 2,282,085 1,795,206 307,003.3 5,607,973 657,767.4 776,833.4 136,501.9 2,443,881 

Elmina 2,850,215 986,402.6 1,863,263 4,545,478 2,342,682 1,194,558 291,263.6 4,292,547 566,671.8 701,657.2 211,337.3 2,292,223 

Assin Fosu 3,352,720 2,389,617 1,158,191 7,761,530 1.06e+07 2.28e+07 357,426.4 6.67e+07 646,968.9 852,825.1 198,924.3 2,743,130 

Twifo Praso 1,886,124 1,185,055 970,790.6 3,864,494 1,540,287 1,306,037 462,139.3 3,785,603 376,298.5 106,049.3 221,081.2 527,487.9 

A. Beraku 2,536,491 1,230,535 701,747.2 4,904,719 1,977,395 1,274,551 462,815.1 4,902,416 620,323.8 386,874.7 263,483.6 1,330,260 

Diaso 2,770,244 1,491,315 836,461.4 5,271,819 2,422,559 1,334,614 818,134.1 4,761,356 183,662.6 126,795.6 17,424.85 396,548.8 

Apam 3,110,907 1,019,777 1,202,889 4,354,443 2,578,634 1,408,176 198,061.5 3,951,529 535,330 1,003,206 82,034.12 3,008,154 

A. Dunkwa 1,697,310 655,160.8 842,185.9 2,702,576 1,490,037 850,623.2 104,827.6 2,602,893 342,125.3 404,957.2 77,627.04 1,193,051 

Nsaba 1,898,686 989,812.3 1,005,379 4,039,626 1,542,960 1,352,094 958,89.22 4,276,590 253,459.1 370,984.2 30,789.7 1,159,620 

Afransi 2,024,755 1,268,439 161,525.4 3,672,241 1,558,522 814,730.2 212,399.5 2,409,771 454,193.5 612,795.5 8228.89 1,924,416 

Ajumako 2,108,206 979,512.5 117,005.7 3,339,093 2,348,124 736,336.5 1,308,914 3,296,274 141,064.6 68,947.42 36,126.39 244,805.5 

Nsuaem 3,340,257 667,891.3 2,512,767 4,214,735 3,417,623 677,865.3 2,404,102 4,535,931 168,733.7 63,468.18 74,110.97 278,900 

Asikuma 2,422,337 1,042,075 652,256.5 3,836,506 1,964,935 1,184,870 157,199.4 3,554,504 470,394.4 904,949 92,718.51 2,708,072 

Source: Authors’ calculations. 
 
Table A3. Pair-wise Correlation Matrix for log of variables. 

 log(totexp) log(transfers) log(ownrev) 

Log(totexp) 1.0000   

log(transfers) 0.5391*** 1.0000  

 (0.000)   

log(ownrev) 0.3709*** −0.1577* 1.0000 

 (0.000) (0.0667)  

Source: Authors’ calculations. Note: ***shows significance level at 1% level, while values in parenthesis represent standard errors. 
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Table A4. Panel results for Pooled OLS, fixed effects and random effects models. 

Variables 
Pooled OLS Fixed Effects Random Effects 

1 2 1 2 1 2 

log(transfers) 0.470*** 0.433*** 0.467*** 0.373*** 0.467*** 0.416*** 

 (0.047) (0.061) (0.050) (0.071) (0.047) (0.062) 

log(ownrev) 0.306*** 0.212*** 0.366*** 0.230*** 0.319*** 0.217*** 

 (0.041) (0.049) (0.048) (0.070) (0.042) (0.053) 

Constant 4.008*** 5.547*** 3.291*** 6.170*** 3.878*** 5.728*** 

 (0.915) (1.074) (1.060) (1.450) (0.933) (1.133) 

Year Dummy NO YES NO YES NO YES 

R-squared 0.504 0.568 -- -- -- -- 

F-stat 67.53 18.38 57.47 15.62 133.21 163.59 

Prob > F 0.000 0.000 0.000 0.000 0.000 0.000 

Observations 136 136 136 136 136 136 

Source: Authors’ calculations. Note: ***shows significance level at 1% level, while values in parenthesis represent standard errors. 
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