A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

Gizaw, Tesfamlak; Getachew, Zerihun; Mancha, Malebo

Article

Sectoral allocations of domestic credit and their effects on

economic growth in Ethiopia

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Gizaw, Tesfamlak; Getachew, Zerihun; Mancha, Malebo (2024) : Sectoral
allocations of domestic credit and their effects on economic growth in Ethiopia, Cogent Economics &
Finance, ISSN 2332-2039, Taylor & Francis, Abingdon, Vol. 12, Iss. 1, pp. 1-20,

https://doi.org/10.1080/23322039.2024.2390949

This Version is available at:
https://hdl.handle.net/10419/321571

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

.: BY https://creativecommons.org/licenses/by/4.0/

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2024.2390949%0A
https://hdl.handle.net/10419/321571
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

cxgent
economics

WELES  Cogent Economics & Finance

I55M 23311983 .l it bedige

ISSN: 2332-2039 (Online) Journal homepage: www.tandfonline.com/journals/oaef20

©

Taylor & Francis

Taylor & Francis Grou

P

Sectoral allocations of domestic credit and their
effects on economic growth in Ethiopia

Tesfamlak Gizaw, Zerihun Getachew & Malebo Mancha

To cite this article: Tesfamlak Gizaw, Zerihun Getachew & Malebo Mancha (2024) Sectoral
allocations of domestic credit and their effects on economic growth in Ethiopia, Cogent
Economics & Finance, 12:1, 2390949, DOI: 10.1080/23322039.2024.2390949

To link to this article: https://doi.org/10.1080/23322039.2024.2390949

8 © 2024 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

ﬁ Published online: 01 Sep 2024.

N
[:J/ Submit your article to this journal &

||I| Article views: 1376

A
h View related articles &'

@ View Crossmark data (&

Eal Citing articles: 2 View citing articles &

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=oaef20


https://www.tandfonline.com/journals/oaef20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2024.2390949
https://doi.org/10.1080/23322039.2024.2390949
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2024.2390949?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2024.2390949?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2024.2390949&domain=pdf&date_stamp=01%20Sep%202024
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2024.2390949&domain=pdf&date_stamp=01%20Sep%202024
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2024.2390949?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2024.2390949?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20

COGENT ECONOMICS & FINANCE

2024, VOL. 12, NO. 1, 2390949 C‘.K"g e nt

https://doi.org/10.1080/23322039.2024.2390949

DEVELOPMENT ECONOMICS | RESEARCH ARTICLE @ OPEN ACCESS | ) Check for upcates|

Sectoral allocations of domestic credit and their effects on economic
growth in Ethiopia

Tesfamlak Gizaw (&, Zerihun Getachew and Malebo Mancha

Economics Department, Arba Minch University, Arba Minch, Ethiopia

ABSTRACT ARTICLE HISTORY

The optimal allocation of financial resources by well-established financial systems is crucial Received 5 April 2024
for fostering economic growth. Nevertheless, due to imperfections in real-world settings, Revised 14 June 2024
financial systems inadvertently distribute credit to unproductive sectors, resulting in ineffi- ~ Accepted 25 July 2024

ciencies in economic performance. Thus, this study aims to investigate the sectoral alloca-
tions of'credlt andf how, |39turn, szuocgzcr_?dlt s!locaft;ons gffect tlhe [::jerf(r)]rmeénce %f egch Domestic credit; Sectoral
economic sector, from 1991 to - To this effect, it employed the Cross-Section panel; Allocation efficiency
A.ugmented Error Correction (CS-ECM) model, and this model has a PMG estimation tech- CS-ECM; Economic growth
nique; hence, heterogeneous (short-run) and homogeneous (long-run) coefficients are com-
puted as a result. The descriptive results show that domestic credits that are allocated to SUBJECTS
agriculture, industry, services, and the private and public sectors are not only small but also Macroeconomics;
misallocated to inefficient sectors. Similarly, the econometrics results indicate that credits Deve'op_ment ECO"‘?m!CSF
given to the public and industry sectors have a negative effect on output growth in the  Finance; Econometrics;

. . s - , ; Economics; Economic
short term, while credits distributed to the agricultural, service, and private sectors have a -

. . Theory & Philosophy
small but positive effect on growth. Besides, the long-term results show that the overall
credit allocation to the economy has negative effects on growth, indicating credit misalloca-
tion has unfavorable long-term effects compared to short-term effects. Financial policies
and strategies should therefore be designed to welcome foreign banks as well as capacitate
the existing domestic financial institutions so that substantial financial resources can be
mobilized, both from the external and internal economies, and distributed in such a way as
to ‘give more credit to an efficient sector’.

KEYWORDS

IMPACT STATEMENT

Since credit is essential to many business and economic endeavors, it ought to be distrib-
uted to the most prosperous industries, which make significant contributions to both eco-
nomic expansion and improved living standards. Nonetheless, the majority of developing
nations experience inefficiencies in their economic performance as a result of financial insti-
tutions lending to less productive economic sectors. This study also looks into the sectoral
distribution of credit and how each Ethiopian economic sector performed from 1991 and
2022 as a result of these credit distributions. And the study's findings first showed that there
is a misallocation of credit to less productive sectors in addition to financial institutions'
inadequate lending to each industry. Second, it showed that the misallocation is the reason
behind the negligible contributions of industry and the public sector to economic growth,
as well as the little contributions of services, agriculture, and the private sector. As a result,
these findings provide pertinent information to enterprises, sectors, and financial institu-
tions. It also provides information for researchers who need to do more study in relevant
fields. The results of this study are also very beneficial to policymakers, who should create
proper financial and economic policies.

1. Introduction

A well-developed financial sector opens up progressive ways for investments, economic growth, and liv-
ing standards. That is, by identifying entrepreneurs with the highest likelihood of launching new prod-
ucts and production processes, it lowers information acquisition and processing costs, increases the rate
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of technological innovation, and then boosts the production and productivity of the economy. Similarly,
an appropriate financial intermediation by the finance sector guarantees the effectiveness and efficiency
of the financial system and distributes credits to the most advantageous economic sectors, which con-
tribute a lot to economic growth and better quality of life (Temsas et al., 2021).

Bank credit, however, is unfortunately directed toward less productive economic sectors in the majority
of developing nations; that is, the manufacturing sector is the largest consumer of bank credit, while the
two dominant agriculture and service sectors still have low penetration in the domestic credit market. In
other words, in these countries, the industrial and public sectors receive a large percentage of domestic
credit from total advancement; therefore, the first question that naturally comes up at this point is related
to the relative unwillingness of the banking sector to offer credit to the agricultural sector, even though
this sector plays a significant role in the majority of developing economies in terms of output, employment,
and foreign exchange (Asuquo & Ibiyingibo, 2021).

Likewise, out of the new loans that financial institutions supplied to various sectors in Ethiopia,
approximately 31.9 percent were used to finance international trade; the remaining credits went to
domestic trade (14.3 percent), industry (12.2 percent), mines, power, and water resources (8.4 percent),
housing and construction (7.9 percent), transport and communication (6.7 percent), and agriculture (5
percent). Additionally, about 43.4 percent of domestic credits came from the two government-owned
banks: Development Bank and Commercial Bank of Ethiopia, while other private banks and microfinance
organizations provided the remaining 56.6 percent.

Moreover, though private-sector credit and domestic credit as a percentage of GDP climbed from 8.7
percent to 11.7 percent and from 28.3 percent to 32.1 percent in 2016, respectively, state-owned enter-
prises (SOEs), however, received an uneven amount of domestic credit (i.e. 17 percent of domestic credit
between 2014 and 2016), indicating that, due to policy preferences for low-cost SOE financing, the
domestic credit market intended to push out the private sector. Above all, according to the credit acces-
sibility ranking in the 2017 Doing Business Report, Ethiopia ranks 170th out of 190 countries, indicating
that it is among the lowest in the world and down two spots from the previous year's ranking. Similarly,
the 2015 Enterprise Survey also indicated that only 7.8 percent of enterprise investment in Ethiopia is
bank-financed, with the majority of investment (83.3 percent) coming from private sources, suggesting
financial disintermediation in the nation’s economy.

And the majority of developing nations, whose economic expansion is mostly supported by the expan-
sion of the agricultural and service sectors, frequently exhibit these realities. This also attracted the interest
of academics who made significant contributions to the credit-growth nexus themes. Additionally, in earlier
empirical studies, some researchers looked at the connection between sectoral credit and economic
growth, focusing on the credit given to particular industries and how much of that credit went into real
GDP growth (Alzyadat, 2021; Chukwunweike, 2018, Tekilu et al., 2018; Ndubuisi, 2017; Were et al., 2012) and
while this was going on, Qichun (2012), Muthusamy et al. (2018), Qinglu and Huan (2022) examined the
relationship between sectoral credit and growth, taking into account the understanding that an appropri-
ate allocation or reallocation of credit that has been distributed to various sectors has significant effects on
its own sector growth as well as others sector output growth and overall economic growth in general; how-
ever, a crucial problem that has been overlooked in these studies is that, despite the dynamic nature of the
models used in all of them, it is challenging to track the precise impact of sectoral credit allocations on the
increase of output in each individual sector. Similar to these studies, Kirikkaleli and Athari (2020) and Athari
et al. (2021a) examined the time and frequency dynamic causal link between sectoral credit (bank credit
supply) and growth, although they used a novel estimation technique called the ‘wavelet coherence test
technique’; they calculated economic growth based on aggregate output (GDP per capita). Thus, this study
aims to explore the distribution of credit across the various economic sectors and how, in turn, this credit
distribution impacts the output growth of each sector independently in Ethiopia between 1991 and 2022.

In view of that, this study make the following contributions to economics and finance literatures: first, it
investigated how efficiently domestic credit allocated to agriculture, industry, service, private, and public sec-
tors in doing so it tried to find out to which sector domestic credit misallocated and to which sector should
credit be reallocated; second, using time dynamic Cross-Section Augmented Error Correction Model tech-
nique, it examined the link between credit that provided to agriculture sector and agricultural output growth,
credit that provided to industry sector and industrial output growth, credit that provided to service sector
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and the growth of service sector in particular as well as credit that provided to private and public sectors and
real GDP growth in general; third, another novelties of this study is it take into account the dependencies
problem among agriculture, services, and industry output which otherwise results econometrics problems
(i.e. parameters inconsistencies and biasedness). To sum up, as far as the researchers comprehend, this study
offers novelties due to the aforementioned contributions, and the findings of the descriptive and econometric
analyses provide the following important insights: First, the descriptive result reveals not only that banks pro-
vided an insufficient amount of credit to each sector but also that there is a misallocation of credit to less pro-
ductive sectors. Second, the econometrics result reveals that domestic credit provided to agriculture, services,
and the private sector has a positive but insignificant impact on growth, while credit provided to industry
and the public sector has a negative impact on growth. Therefore, these results can be useful for researchers
who need to carry out additional research on related areas or topics, as well as for policymakers who need to
develop appropriate economic and financial policies.

2. Literature review
2.1. Theoretical literature review

Credit allocation refers to the distribution of cash and other credit resources among different users. Credit allo-
cation efficiency is the process of extending more credit to sectors of the economy that generate higher GDPs.
It has a lot to do with how well ‘prices of financial assets provide market signals for resource allocation and mar-
ket valuations reflect fundamentals’ (Tobin, 1984). Financial markets fail to allocate resources efficiently due to a
number of flaws that are not related to government intervention, such as missing markets, asymmetric and
incomplete information, and different externalities that are not mediated by markets, in addition to the distort-
ing effects of speculation on asset prices and resource allocation (Datta-Chaudhuri, 1990; Greenwald & Stiglitz,
1986). These kinds of market failures, which are more prevalent in developing nations than in developed ones,
tend to impede learning, which is essential to modern industrialization. According to Friesen (1979), in the world
of perfect market theory, there should not be an individual party with the ability to influence prices. All parties
would have equal access to borrowing and lending conditions and circumstances. There would be no discrimin-
atory taxes. There would be homogeneity, divisibility, and tradable financial titles, and there should not be infor-
mation, transactions, or insolvency costs. Market imperfections, however, are the reason behind the existence of
the financial intermediation theory (Allen & Santomero, 1997). In short, financial intermediaries fulfill the desires
of various agent categories by mobilizing savings from various surplus units and then disbursing those funds to
deficit units. In the process of carrying out this fund mobilization and allocation activity, financial intermediaries
eliminate information asymmetry and transaction costs that would have arisen among the parties in direct deal-
ing with each other. Ultimately, by doing this, financial intermediaries promote economic growth. According to
Greenwood and Jovanovic (1990), financial intermediaries have the ability to stimulate economic growth by
providing better information about firms, managers, and economic conditions. This is made possible by the
demand for scarce funds from many entrepreneurs seeking capital, which makes it possible for financial inter-
mediaries to provide better information about firms. In turn, this information leads to the funding of more
promising businesses, which in turn stimulates more efficient credit allocation and further economic growth.
Similar to this, the integration of the global financial markets gives domestic financial intermediaries the chance
to network with those in other nations. This type of financial networking gives lenders knowledge about the
reliability of all investors and their investments, allowing them to grant credit to dependable investments that
in turn spur economic growth. However, the integration of global financial markets also results in financial and
economic risks, as well as a feedback loop between these two risks (Kondoz et al., 2021). For this reason, credit
ratings are crucial when taking calculated risks (Athari et al., 2021b). Alternatively, two opposing theories—the
financial liberalization hypothesis and the financial repression hypothesis—also contribute significantly to the
explanation of credit allocation. The former hypothesis is based on the use of regulated intermediation, which
includes the use of credit ceilings, artificial interest rate ceilings, credit rationing, sectoral credit distribution, and
directed credit programs by developing country governments to support economic growth. Such practices are
mainly witnessed in the realistic world of the economy, where information is costly and highly imperfect.
Hence, in this world, government involvement in credit allocation is justified because of information asymme-
tries that lead to the provision of credit to the wrong customers and uncertainty about project returns. Similarly,
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the involvement of governments in the allocation of credit and other instruments of financial repression practi-
ces supports occasions where commercial banks are generally apathetic to financing risky projects whose pay-
back periods are longer, even with the promise of higher overall returns. Banks are reluctant to finance
profitable, innovative, and productive small enterprises with inadequate collateral. Besides, it is on the ground
that the government has superior information and a comparative advantage in resources with lower costs of
enforcing contracts through taxation and policy powers to ensure a superior industrial strategy to direct eco-
nomic growth. The hypothesis was successful in nations that established long-term credit banks, which special-
ize in providing long-term investment funds in agricultural and industrial projects aimed at closing credit gaps
created by commercial banks that lend on a short-term basis. Stiglitz supports this theory because it uses
directed credits that are channeled towards profitable export-oriented sectors. Opponents of this theory con-
tend, however, that in addition to low and erratic savings and investment in a fiscally constrained economy,
badly carried out actions also go against the application of market forces in resource allocation. They also cau-
tioned that the quantity and caliber of savings and investments as a whole would be suppressed if interest rates
were to remain too high and prevent the money and credit markets from clearing. Besides, they point out that
it has flaws such as corruption, rent-seeking, diverting resources that private companies could use profitably,
crowding out resources, and increasing severe market distortions that impede growth and development.
McKinnon and Shaw (1973), in contrast to the theories of financial repressions, propose that artificial interest
rate ceilings and other intervention practices may result in a decrease in savings, capital accumulation, and the
formation of disincentives for efficient resource allocation. Both individuals confirmed that the proper pricing of
financial resources is determined by the unrestricted interaction of market forces, which in turn encourages
investment and savings. The hypothesis is predicated on the idea that savings are influenced by interest rates
and that higher savings rates encourage greater investment financing, which in turn spurs economic growth.
Financial liberalization, according to Levine (1997), is comparable to an efficient use of resources that raises
investment levels, savings rates, and real growth. To bolster this idea, Mishkin (2001) contends that financial lib-
eralization improves the efficiency with which financial systems operate and makes capital more accessible and
permits cross-border risk diversification; lessens moral hazard and adverse selection; promotes accountability
and transparency; and eases liquidity issues in financial markets, all while guaranteeing that financial resources
are directed toward the most fruitful uses possible, regardless of the nation in need (Kaminsky & Sergio, 2002;
and Montiel, 2003). Financial liberalization in developing nations frequently modifies the sectoral allocation of
credit in a substantial way. Additionally, data indicates that, generally speaking, industry shares tend to decline
as consumer loans, property-related credit, and service sector shares rise. This could be the consequence of less
directed credit being allocated, which frequently benefits industry and is not always a sign of worse resource
allocation. It is crucial to remember, though, that when liberalization occurs in an unstable environment and
leads to extremely high and volatile interest rates, these changes are frequently linked to the shortening of
maturities and declines in demand for manufacturing investment credits. Notwithstanding these defenses, the
theory is flawed in nations with weak corporate governance and scant legal safeguards. Its opponents claimed
that, in certain nations, financial liberalization causes macroeconomic instability. Diaz-Alejandro (1985) offers an
analogy on the theory’s weakness, arguing that attempts to end financial repression in Latin American econo-
mies during the 1970s were made through financial sector liberalization, which resulted in crises that ultimately
led to institution failure and low domestic savings.

2.2, Empirical literature review

This section of the review shows that some research on the relationship between credit availability and
growth examined the specific industries to which credit was provided and how those allocations affect
growth, while other studies examined how credit was provided in relation to the financial policies of particu-
lar nations, including financial deregulation and/or financial regulation. All of these empirical research proj-
ects, nevertheless, have produced conflicting and ambiguous results. Were et al. (2012), employing Kenyan
sectoral panel data, examined how access to bank loans affected the performance of important economic
sectors and found that, as measured by real value added, credit had a positive impact on the sectoral gross
domestic product. A study by Nadeem et al. (2012) looked at the impact of farm finance on growth. Using
secondary data from 1970 and 2010, they showed a positive but insignificant relationship between loan use
and agricultural GDP. Hartarska et al. (2015) investigated the relationship between finance and growth in rural
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areas. They evaluated the relationship between economic growth between 1991 and 2010 as well as the
credit extended by major rural lenders, such as commercial banks (CBs) and Farm Credit System (FCS) estab-
lishments. As a result, they discovered a link between increases in agricultural GDP per rural resident and agri-
cultural lending. The impact of sectoral credit allocation by commercial banks on the growth index of the
Nigerian economy was studied by Ndubuisi (2017). And the vector error correction result demonstrated that
a positive and significant function of between economic development and credit to industrial, credit to gen-
eral services, and credit to agriculture. Furthermore, according to Granger causality, lending to the industrial
sector directly drives economic growth, whereas credit to the agriculture sector has a two-way relationship
with it. Chukwunweike (2018) focused on how bank loans affected Nigeria's economic growth. This study sep-
arated growth into the manufacturing sector, the growth in the agriculture sector, and the growth in the
commerce sector using the ex-post facts research design and the ordinary least squares regression method.
The annualized time period covered the years 1981 through 2015. The study’s conclusions show that,
although overall growth is not statistically significant, there is a positive association between the amount of
bank credit and the expansion of the manufacturing, commercial, and agricultural sectors. Tekilu et al. (2018)
investigated the connection between Ethiopia’s sectoral output growth and financial development between
1975 and 2016 using ARDL plus VECM. The study focused specifically on bank loans to the agriculture, indus-
trial, and service sectors as well as their growth as indices of financial development. The study’s empirical
results suggest that, although there was no substantial short-term correlation between financial development
and increases in production in the agriculture and service sectors, there was a less significant long-term cor-
relation. Nonetheless, financial development has a positive and significant impact on the growth of industrial
and total output over long and short durations. Abina and Obi (2020) looked at the link between sectoral pro-
duction growth and bank lending in Nigeria from 1981 to 2019. The Granger Causality result showed that
there is bi-directional causality in all three models and that bank credit to the production sector, general com-
merce, and services, as well as the production sector's GDP contribution to that of general commerce and
services, are all positively and significantly correlated. More evidence supporting the uneven impacts of credit
Praise (2020) examined the distribution of bank credits by sector and the economic development of Nigeria.
Information was gathered from 1985 to 2019. The results showed that bank credit to the manufacturing, min-
ing, and general commerce sectors had the opposite effect from bank loans to the public sector, real estate,
and agricultural sectors, which all had positive effects on economic development. Using a time and frequency
dynamic analysis technique called the wavelet coherence test, Athari et al. (2021a) investigated the causal
link between sectoral credit and economic growth in Australia between 1994Q4 and 2018Q4. And they indi-
cate the existence of a causal relationship between growth and sectoral credit. In particular, they indicate
that the growth of agriculture credit is caused by the growth of output, while the growth of manufacturing
credit causes economic growth. Besides, they also prove the presence of a favorable link between growth
and service sector credit. Alzyadat (2021), examined the connection between sectoral credit facilities deliv-
ered by banks and Saudi Arabia’s non-oil economic growth, 1970-2019. The nine economic sectors for which
bank loan facilities are provided include manufacturing, services, trade, construction, energy and water, man-
ufacturing, mining, transportation and communications, health services, and finance. All industries are deter-
mined to have significant and positive long-term benefits, with the exception of the mining and agriculture
sectors. Similarly, the entire sector has positive and significant short-term effects, with the exception of those
in construction, finance, services, transportation, and communications. Temsas et al. (2021) used annual data
(1998-2020) and ARDL to examine the association between agricultural credits and growth and found that
agricultural credit has a long-term positive effect on economic development. They also discovered a causal
relationship between bank credit to the agriculture sector and economic growth. Yuanyuan et al. (2021) simi-
larly examined the relationship among agricultural financing, regional agricultural output growth, and
regional development using the GMM and RE models. As per their research, all agricultural credit has a posi-
tive influence on the agricultural and economic prosperity of the area. Alternatively, Asuquo and Ibiyingibo
(2021) also looked at how bank credits to agriculture affect the industry’s performance using time series
annual data. The cointegration test result showed that there was a long-run equilibrium relationship between
the GDP share of agriculture and the underlying explanatory factors. Nevertheless, the ECM findings demon-
strated that deposit money banks’ lending to the agricultural sector has a negligible beneficial effect on the
industry’s GDP contribution. Furthermore, this finding demonstrated that financial support from the banking
sector has a relatively little role in the advancement of agriculture, even though it is in line with theoretical a
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priori assumptions and economic theory. Anjugam and Parthiban (2022) investigated the function of agricul-
tural loans in India’s agriculture using a range of economic analyses. The results showed a negative correl-
ation between agriculture industries output and institutional credit but a positive correlation between
fertilizer practices. It also discussed the long-term positive association between India’s agricultural GDP and
agricultural credit, as well as the causal linkage that runs from agricultural GDP to agricultural credit.

Meanwhile, one of Qichun’s (2012) main worries was whether financial liberalization promotes growth.
He focused more on China’s experience with advancing financial liberalization in this study. The results,
which used panel data for Chinese provinces from 1981 to 1998, suggested that financial reform in
China leads to economic growth. Furthermore, the reallocation of credit among sectors is primarily
responsible for its influence, rather than the rates of savings and investment. Similarly, Muthusamy et al.
(2018) investigated the impact of the sectoral dissemination of bank lending on Sri Lanka’s economic
performance using data spanning from 2005 to 2017. The results, which were based on the ARDL model,
demonstrated that the allocation of loans to the industrial and agricultural sectors does not significantly
explain Sri Lanka’s short-term economic progress. In the short run, however, credit allocation to the
labor force and service sector has a significant role in explaining economic growth. The long-run
research indicates a strong positive long-run correlation between loan allocation to the industrial sector
and economic growth. And demanded that the way credit is distributed in the pertinent businesses
affect economic expansion. Using the wavelet coherence test, which takes into account both the time
and frequency dynamism of the data, Kirikkaleli and Athari (2020) examined the link between credit pro-
vided by banks that have different ownership structures and growth in Turkey from 1993Q4 and
2017Q3. And found a strong correlation between credit supplied by public and private banks and eco-
nomic growth but a weak correlation between credit supplied by foreign banks and growth. Using error
correction modeling (ECM), Chuba and Inedu (2022) also carried out an empirical investigation on the
influences of credit extended by commercial banks on agricultural sector growth in Nigeria, 2014 Q1-
2020 Q4. The investigation’s conclusions indicate that loans from commercial banks to the agriculture
sector greatly accelerated Nigeria’s economic growth. Commercial banks’ lending to those and other
businesses and service sectors neither helped nor hindered economic expansion. Accordingly, they rec-
ommended that the Central Bank order commercial banks to allocate the lion’s share of their lending to
the agricultural industry. Qinglu and Huan (2022), using a dynamic panel model and panel data from
2007-2017 in the 19 industries of China, comprehensively investigated the effects of bank credit misallo-
cation on the economy. Additionally, their data show that a number of Chinese enterprises experience
structural credit misallocation. In particular, China’s sectors have seen a large fall in credit deviation,
even if structural volatility has remained high. While the agriculture and manufacturing sectors receive
very little capital, the tertiary industry obtains a substantial portion of it. Moreover, credit misallocation
exerts a detrimental influence on industry growth and demonstrates a slight acceleration effect.

3. Data and methodology
3.1. Data set and variable description

Sectoral panel data covering the years 1991-2022 was used in this study. The Ministry of Finance and
Economic Development (MoFED) and the World Bank Development Indicator database provided us with
annual time series data on real per capita GDP, GDP from agriculture, GDP from industry, GDP from serv-
ices, and statistics on human and physical capital. Similarly, the WB, IMF, and NBE all gave us informa-
tion on domestic credit that was distributed to the public and private sectors, including the sectors of
industry, agriculture, and services. Besides, information regarding the inflation rate and labor force
(employed) was gathered from the World Bank Development Indicator database, the Ethiopian
Economic Association, and the National Bank of Ethiopia (NBE). Further details regarding the variables,
their measurements, and the hypothesized link between the independent and dependent variables are
given in Table 1 below.
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Table 1. Variables, their measurements, and hypothesized relationships.

Variables Measurements and the hypothesized relationship between dependent and independent variables
Dependent Variables

Economic growth (Y) Measured by the annual growth of real GDP per capita at constant local currency (birr).

Agriculture sector growth (Y,) Measured by the annual growth of total agriculture value-added products at constant local currency (birr).
Industry sector growth (Y} Measured by the annual growth of total industry value-added products in constant local currency (birr).
Service sector growth (Ys) Measured by the annual growth of total service value-added products at constant local currency (birr).
Independent Variables

Physical capital (KS) Measured by gross capital formation, which is made up of expenditures on fixed asset additions as well

as net changes in the level of inventories. And depending on the amount of net inventories, KS has a
positive or negative link with Y, Yy, Y;, and Ys.

Human Capital (HC) Measured by government expenditure on the education and health sectors. As more money is invested
in the provision of education and health facilities, the productivity of workers increases, so that HC
has a positive relationship with Y, Ya, Y}, and Ys.

Private credit (PrCr) Measured by the amount of credit supplied to the private business as % of GDP. Though credit provision
to private firms has many beneficial impacts on their production, depending on the credit allocation
policies, PrCr may have a positive or negative link with Y.

Public Credit (PuCr) Measured by the amount of domestic credit provided to the public sector as % of GDP. In most
developing countries, the provision of credit to the public sector creates a crowd-out effect on the
provision of credit to private firms; thus, PuCr has a negative link with Y.

Agriculture credit (ACr) Measured by domestic credit provided to the agriculture sector as % of agriculture’s value-added
product. Since the agriculture sector contributes a lot to the Ethiopian economy, the provision of
credit to this sector improves its productivity, and hence ACr has a positive link with Y.

Industry credit (ICr) Measured by the provision of domestic credit to the industry sector, which is also measured as % of
industrial value added product. However, in the economic context of developing countries, the
industry sector is a less contributory and productive sector; therefore, the provision of more credit to
this sector may result in either a positive or negative effect on its own growth (Y)).

Service credit (SCr) Measured by the provision of domestic credit to the service sector as % of service value added product.
As banks give more credit to this sector, the quantity and quality of services provided by this sector
increase, hence SCr has a positive link with Ys.

Inflation (INF) Measured by the yearly percentage change in the CPI. Since inflation increases the cost of production
and decreases the real wage, it has a negative relationship with Y, Y,, Y, and Ys.

3.2. Methodology

3.2.1. Model specification

The functional relationship between credit allocations and real output growth is demonstrated in this
paper through an extension of the standard production function. The endogenous AK (i.e. stock of
knowledge and capital, respectively) growth model, created by Romer (1990) and expanded by
Romerian, serves as the foundation for the framework.

Y, = ATLYK! (1

Where, Y; in Eqg. (1) is the total output produced by a production function that has constant returns
to objects (labor (L) and capital (K)) and increasing returns to objects and ideas (A) together. In the
goods production function, the parameter o quantifies the extent of growing returns to scale.
Additionally, the availability of financial resources to researchers who search for novel concepts and who
receive an appropriate patent that grants them exclusive rights to their inventions makes their efforts
successful and acts as a carrot to encourage further research into novel concepts. In this instance, capital
stock (A)'s general function is expressed as follows:

A¢ = f(HC, SCrD_rgdp) (2)

Sectoral credit allocations (SCrD_rgdp) are represented by the following measures: agriculture sector
credit as a fraction of real agriculture GDP (ACr), industry sector credit as a fraction of real industry GDP
(ICr), service sector credit as a fraction of real service GDP (SCr), and private sector credit as a fraction of
real GDP (PrCr) and public sector credit as a fraction of real GDP (PuCr), respectively.

Substituting Eq. (2) into Eq. (1) and taking the log transformation on the resulting equation gives:

InYi = Bo + B1HCit + B,KSie + Bslnempt + B4PrCrir + BsPuCric + PsACrie + B;SCric + BglCrie + BoINFi¢ + €it
(3)

Where i denotes cross-section unit that denotes the five sectors, t denotes the time dimension, INF
denotes inflation and Inempt denotes employed labor force.
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3.2.2. Methods of the analysis

A lot of macroeconomic analysis uses dynamic panel data models because static models have drawbacks
from various econometric perspectives. In practice, however, there are two major econometric problems
with estimating dynamic models: first, when the dynamics are heterogeneous across the cross-section
units, the homogeneity assumption can lead to significant biases; second, parameter estimates in a fixed
effects model and lagged explained variables are inconsistent. In light of these issues, we employed the
cross-sectional augmented error correction model (CS-ECM). The model is essentially meant to be esti-
mated using pooled mean group (PMG) techniques, and instrumental variables are not required. It offers
long-run homogeneous coefficients as well as short-run heterogeneous coefficients (Ditzen, 2021). In
macro panels, these models are intended for moderate time series (T) and moderate cross-sectional units
(N), where ‘moderate’ usually refers to at least 15 time-series or cross-section observations, particularly
when T is greater than N. It is also advantageous because it accounts for inter-unit dependencies by
adding cross-sectional averages and using IV regressions. The following is a sequence of the model’s
estimation procedures: First, we determine whether there is cross-sectional dependence on the variables
by using the Pesaran (2021) test. Second, using second-generation stationarity tests, we check the unit
root of the variables. The Pedroni (2004) and Westerlund panel co-integration tests were both used in
the third step to evaluate the co-integration. Slope heterogeneities and Hausman tests were then per-
formed, and the dynamic panel data model (CS-ECM) was finally estimated.

3.2.3. Cross-section dependence test

Unaccounted residual independence, unobserved common factors, and macroeconomic linkages among
the agriculture, service, and industry sectors could all contribute to the cross-section dependency in this
paper. And so, we essentially used Pesaran (2021) to test for the presence of cross-sectional dependency
(CSD). This test is based on stata syntax dcce2 and the average pair-wise correlation coefficients of the
OLS residuals from the individual regressions. The CSD test is given by:

T N-1 N R
D = INTZVEERERN ij N 11 4

Where, pij is the sample approximation of the pairwise correlation of the variables for panel unit i
and j. Moreover, cross-sectional dependence among the panel units is the alternative hypothesis,
whereas cross-sectional independence among the panel units is the null hypothesis.

3.2.4. Sectoral panel unit root test

The panel stationarity test, which is frequently used to ascertain the correct relationships among the
macroeconomic variables, is another crucial pre-analysis that must be completed in macro-panel data
analysis. And the most popular augmented Dickey-Fuller (ADF) unit root test in univariate analysis is
extended in the majority of panel unit root tests. As a result, the ADF regression for panel data analysis
is provided like this:

p
AYje =8 + Z WAYj -1 + €t (5)
j=1

Where 6; =p;—1, Ho: 6; =0 (p; = 1)is null hypothesis and H; : §; <0 (p; < 1)

Nevertheless, we employed a second-generation unit root test, which appropriately addresses cross-
section dependence and guarantees the consistency of estimation results, since ADF and other extended
first-generation unit root tests do not take the cross-section dependency issue into account. Thus, the
following equation is the second-generation cointegration function, which is developed based on a
cross-sectionally augmented Dickey-Fuller (CADF) regression:

AYie = o+ By Vit + oY j o1 + 8iAY o1 + & (6)
3.2.5. Sectoral panel cointegration test

We employed the Westerlund and Pedroni (2004) panel cointegration tests, which presuppose cross-sec-
tional dependence and cross-sectional independence of the error term, respectively, to determine whether
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a cointegrated relationship existed between the variables in the panel data. The first differences in the
panel-data model of the dependent variable y serve as the foundation for the Pedroni test.

Yie = BiXie + Zj,Tie + &it (7)

Where t=1,2,3,...,T, and i=1,2,3,...N are the time-period index and cross-sectional index,
respectively, and for each panel i, the covariates are x; is | (1) series; however, the covariates should not
be integrated amongst themselves. Pedroni created seven test statistics based on residuals; the first four
are called panel statistics (panel v, panel rho, panel t, and panel ADF), and the remaining three are
called group rho, group t, and group ADF. These statistics fall between dimension (group mean) statis-
tics. Additionally, for within-dimension statistics, the alternative hypothesis is ‘all panels are cointe-
grated’, and for between-dimension statistics, it is ‘some panels are cointegrated’. All seven statistics test
for these null hypotheses. Though it is not based on any common factor restriction, Westerlund devel-
oped an error-correction-based panel cointegration test with four test statistics: two panel test statistics
(Pt and Pa) and two group mean statistics (Gt and Ga). This test enables the test statistics to be boot-
strapped in order to produce a robust p-value that accounts for the effects of CSD. And this study’s
ECM-based cointegration model can be expressed as follows:

Pi Pi
Ayie = 0id; + piyi-1 — wiBiXie + Z NjAYie—j + Z 05AXie—j + &it (8)
= ==a

3.2.6. Empirical model estimation

This paper employs the Cross-section Augmented Error Correction Model (CS-ECM) for the estimation of
the dynamic panel model. The pooled mean group model by Shin et al. (1999), which is a compromise
between the MG results (heterogeneous short-run effects) and the pooled results (homogenous long-run
effects), is essentially the foundation of this model. Additionally, using Eq. (9), which is provided below,
the Shin et al. model estimated the long-run coefficients using the Maximum Likelihood (ML) method
and the short-run coefficients using the OLS method:

Y(i, ) =V (Dx(Y(i,t = 1) =wO(i) = X(i, t)sw2(i)) + F1D)*[Y (i, t) = Y(i,t = )] + [X(i, t = 1)]%£2(i) +&(i,t) (9)

Where V (i) is the cointegration vector, w(i) captures the long-run effects and f1(i) and f2 (i) the
short-run effects.

But using the OLS approach, the Cross-section Augmented Error Correction Model (CS-ECM in cross-
sectional time series dynamic common correlation effect 2, or xtdcce2?) calculated the long-run and
short-run coefficients as shown in Eq. (10) below:

Y(i,t) = 60(i) + V(i)* (Y (i, t = 1) + X (i, t)xb2(i)) + F1(i)x[Y (i, t) = Y(i,t = 1)] + [X(i, t = 1)]«f2()) + (i, t)  (10)

Where, w2(i) = -b2(i)/v(i) and wo(i) = -b0(i)/v(i)

Subsequently, the levels of y and x are included as long-run variables using the long-run variable list
and pooled variable list options, and the first differences are added as independent variables in order to
estimate Eq. (10). The ability to apply IV regressions and include cross-sectional averages to account for
dependencies between units is the primary benefit of estimating Eq. (10) by OLS (Ditzen, 2021).

4, Results and discussion
4.1. Descriptive result

The analysis of this sub-section emphasizes the efficiency of domestic credit distribution across different eco-
nomic activities, specifically detailing the allocation of credit to various sectors of the economy. It conducts a
comparative analysis of credit distribution by economic sectors (agriculture, service, and industry) and by
business ownership (private and public). This comparison utilizes the credit distribution to GDP ratio and
credit collection to distribution ratio as indicators of credit allocation efficiency. Figure 1 below shows the
annual distribution of total domestic and/or sector credit to the GDP ratio from 1991 to 2022. According to
this figure, initially in the in the 1990s, the percentage of credit allocations to GDP was less than 1 percent;
however, it showed an increase over time, although it never exceeded 15 percent in the entire study period.
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Similarly, from Figure 2, compared to the public sector, although it had the lion’s share of the total domestic
credit distribution, it accounted for just under 12 percent of credit as calculated from GDP. Thus, these two
figures indicate that for more than 30years, the allocation of domestic credit to various economic activities
has been very minimal and extremely lower than that of developed countries.

Figure 3 and Figure 4 also indicate that in the 1990s, the share of agriculture, services, and industry
in GDP was 65 percent, 27 percent, and 8 percent, respectively. The agriculture sector's dominance con-
tinued until its share decreased to 39.8 percent or its dominance exceeded 42 percent of the service
sector’s share in 2012 and later; however, from 1991 to 2012, the distribution of agricultural credit, calcu-
lated as a percentage of its own GDP, was 6 percent or less, and this trend continues until 2022, when
only about 3 percent of its GDP was credit. Credit to industry and services as computed from their
respective GDPs is below 10 percent, except for 2010-2015. During this period, the industrial sector
acquired 11-27 percent of its own GDP as credit, and after 2020, the service sector accounted for 10-23
percent of its own GDP as credit. This leads not only to an insufficient allocation of domestic loans to
the three sectors of the economy but also to a misallocation of loans to the industrial sector, which had
a low contribution to the economy throughout the monitored period (see Figure A1 in the appendix).

The second indicator of the efficiency of credit allocation used in this descriptive section is the ratio of
domestic credit collection to domestic credit distribution. Figure 5 thus shows that there is a strong fluctu-
ation in domestic credit collection in all sectors; however, the minimum (34 percent) of credits collected
from each sector annually Moreover, over the past three decades, on average, of the total number of cred-
its distributed to the industrial sector, about 70 percent of them have been collected; of the total loans
allocated to the agriculture sector, about 87 percent of them were collected; and of the total number of
loans distributed to the service sector, about 92 percent were drawn, indicating that the industrial sector
is a less efficient sector in repaying its loans to the bank. Similarly, Figure 6 shows that of the total loans
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Source: Own computation using the NBE and MoFED datasets.

distributed to the private sector, on average, about 83 percent of them are collected annually, and of the
total loans distributed to the public sector, on average, more than 100 percent of them are collected, indi-
cating that the public sector is a relatively efficient sector in repaying its loans to the bank.

4.2. Econometric result

4.2.1. Cross-sectional dependency (CSD) test result

Identifying sector panels, referred to as ", include cross-sectional units such as agriculture, services, and
industrial output. These units can exhibit interdependencies, as seen in the case of many developing
countries, including Ethiopia, where the agricultural sector supplies raw materials to industry and serv-
ices while also consuming the final products of these sectors. Consequently, this interdependence poses
problems in panel model estimation. To solve and correct this problem and ensure a consistent
and unbiased result, we used Pesaran, 2021’s CSD test technique in conjunction with Stata’s recent syn-
tax, xtcd2. Table 2 illustrates the probability values of CD, CDw, CDw+, and CD*, which demonstrate the
presence of strong CSD in the panel units, excluding labor and capital formation. This subsequently
requires further econometric analyses, as the presence of CSD in at least one of these model variables
could lead to erroneous conclusions about the estimation of the variables and their relationship.
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4.2.2. Sectoral panel unit root test result

Using the second-generation panel unit root testing method, we conducted our analysis at this point.
The level and first-difference specifications, with and without trends, were both handled using this
method. With the exception of the labor force’s natural logarithm, none of the variables in the trend-
free level specification exhibit a unit root when tested for stationarity, as shown by the results in
Table 3. All variables, with the exception of the sectoral distribution of loans, are stationary in their ori-
ginal form after the trend level test. All variables are first-order integrated, as indicated by the Zt column
statistic and the matching P-values that follow from differentiating each variable separately. This sug-
gests that the panel cointegration test is the next step or test to be conducted.
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Table 2. Cross-sectional dependency test results.

Variables (@) CDw CDw+- CD*
Real GDP 17.07 3.22 57.20 3.55
(0.000) (0.001) (0.000) (0.000)
Human capital 16.60 3.13 55.61 3.72
(0.000) (0.002) (0.000) (0.000)
Capital formations 8.22 —0.58 25.18 0.13
(0.000) (0.560) (0.000) (0.895)
Labor force (employed) 1.06 1.03 27.85 4.6e +29
(0.289) (0.304) (0.000) (0.000)
Sectoral credit distributions 9.56 2.05 32.29 1.88
(0.000) (0.040) (0.000) (0.060)
Inflation 13.98 3 47.33 3.5e+31
(0.000) (0.002) (0.000) (0.000)

Source: Own computation using Stata software.

Note.

1. Stata syntax 'xtcd2’ is used to test cross-sectional dependency and p-values given in the parenthesis.

2. CD developed by Pesaran (2015, Pesaran & Xie, 2021), CDw developed by Juodis and Reese (2022), CDw + developed by Fan et al., and
CD* developed by Pesaran and Xie (2021).

Table 3. Sectoral panel unit root test result.

In level In first difference

Specification Specification Specification Specification

without trend with trend without trend with trend
Variables Zt-bar p-value Zt-bar p-value Zt-bar p-value Zt-bar p-value
Log real GDP —4.478 0.000° —5.596 0.000° —10.360 0.000° —10.098 0.000°
Human capital as % of GDP —3.849 0.0007 —3.528 0.0007 —9.087 0.0007 -9.399 0.0007
Capital formation as % of GDP —1.867 0.031Y —2.061 0.020” —10.055 0.000” —9.924 0.000”
Log labor force (employed) 2.990 0.999 —3.681 0.000” —3.220 0.001% -1.731 0.042”
Sectoral credit distribution as % of GDP —1.346 0.089x 0.051 0.520 —6.329 0.000” —5.513 0.000”
Inflation —8.787 0.0007 —8.537 0.0007 —10.490 0.0007 —10.367 0.0007

Source: Own computation using Stata software.
Note. x, y, and z indicate significance levels at 10%, 5%, and 1%, respectively.

4.2.3. Sectoral panel cointegration test result

We employed both first- and second-generation cointegration tests in this section because of the CSD
issue. Furthermore, estimating the baseline model solely results from applying the cointegration test,
which incorrectly dismisses the cointegration of the majority of macroeconomic series relationships.
Consequently, we employed a cointegration test to eliminate these inadequacies in the baseline model,
which looked at real sectoral GDP as the dependent variable, and the auxiliary model, which looked at
the sectoral distribution of credit as the dependent variable. Ultimately, Table 4’s first-generation cointe-
gration results demonstrate that, out of seven group and panel statistics, only ‘rho for group’ verified
cointegration when it came to the baseline model; in contrast, five group and panel statistics verified
cointegration when it came to the auxiliary model scenario. Second-generation cointegration results
show that for the auxiliary model, two out of four statistics (assuming appropriate bootstrap and robust
likelihood values) support the existence of cointegration, while four statistics of the base model do not
support the existence of cointegration. Based on the two cointegration results, we should therefore
have both short-term and long-term estimates in the estimation part of the model.

4.2.4. Slope homogeneity test result

The slope homogeneity tests of Blomquist and Westerlund (2013) and Pesaran and Yamagata (2008) were
utilized in this section. The test’s null hypothesis for both approaches is homogeneous slopes, which
means that every slope coefficient is the same for every cross-sectional unit. A rejection of the null hypoth-
esis of slope homogeneity is implied by large test statistic values (delta values) or significant p-values at
any level of significance. Because the slope parameters vary throughout the panel units, Table 5's p-values
are significant at 1%. In addition to this, the Hausman test results between DFE and PMG and between
MG and PMG selected PMG as the suitable model for this study analysis (Table A1 in the appendix).
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Table 4. Sectoral panel cointegration results.

First generation cointegration test (Pedroni)

Dependent variables

Real sectoral GDP Sectoral credit distribution
Test Statistics Panel Group Panel Group
v —.1288 - 228 -
rho 1.349 2.022 1.92 2.589
t 1307 3497 1.674 2.164
adf 1.127 —.831 1.775 .893
Second generation cointegration test (Westerlund)
Statistic Z-value Robust P-value Z-value Robust P-value
Gt 6.790 0.990 —0.509 0.720
Ga 4.306 1.000 -1.623 0.000*
Pt 2.070 0.980 0.433 0.020”
Pa 2.350 0.990 —1.489 0.140
Source: Own computation using Stata software.
Note.

1.y and z indicate the significance level at 5% and 1%, respectively.
2. The stata syntax used for the first generation test is xtpedroni, and for the second generation, it is 'xtwest'.
3. In Westerlund, only one dependent and one independent variable were applied.

Table 5. Testing for slope heterogeneity.

Pesaran and Yamagata (2008) Blomquist and Westerlund (2013)
Delta p-value Delta p-value
adj. 11.942 0.000 adj. 15.397 0.000
13.511 0.000 17.42 0.000

Note. HO assumes slope coefficients are homogenous, and H1 assumes slope coefficients are heterogeneous.

4.2.5. Model estimation results

The estimator used in this instance is the dynamic common correlation effect form, or dcce2 version, of
the PMG (Pooled Mean Group,) or cross-section augmented error correction model (CS-ECM). The mean
group and pooled estimations are combined in this method. Hence, it has heterogeneous short-run and
homogenous long-run coefficients accordingly. In light of this, Table 6 below shows the pooled (long-
run) and mean group (short-run) coefficients. Additionally, there are two short-run effects of the mean
group estimate for both the individual panel and the panel as a whole. And the results indicate the z-
vale of the sectoral credit distribution coefficient, which comes from the entire short-run panel result, is
0.35, suggesting that domestic credit that is provided to the economy as a whole has a positive but
negligible impact on economic growth in the short run; hence, this result is an expected result, espe-
cially in countries where a negligible amount of credit is supplied to the economies, and also consistent
with that of Were et al. (2012); Chukwunweike (2018); and Oko (2023). Similarly, the short-run sector-spe-
cific results in Table 6 indicate the sectoral distribution of credits to enhance the productions of the agri-
culture sector, services sector, industry sector, private sector, and public sector, and the z-value of the
sectoral credit distribution for the agriculture sector is 0.11, for the service sector is 0.61, and for the pri-
vate sector is 0.81, while the industry and public sector credit have negative coefficients and z-values
less than 2. To put it another way, the results demonstrate that, despite the fact that the agriculture and
service sectors account for the majority of the Ethiopian economy, the domestic credit supplied to them
is abnormal. For example, between 1991 and 2022, the agriculture sector received 3-6% of its own GDP
in credit, and the service sector received 10-23% of its own GDP in credit (see Figures 3 and 4 in the
descriptive result). These amounts are insufficient to significantly alter the growth of their respective sec-
tors’ output. Thus, these results are in line with the findings of Nadeem et al. (2012); Tekilu et al. (2018);
Asuquo and Ibiyingibo (2021); Alzyadat (2021); and Yuanyuan et al. (2021).

On the contrary, the domestic credit that supplied to the industry sector has negative but insignificant correl-
ation with the output growth of this sector indicating the industry sector received more credit than agriculture
and service sector though it has been unproductive and contributed less to GDP implying the misallocations of
credit, especially in a situation where the availability and supply of credit fund is a problem to the financial insti-
tutions, undermine the effect of credit on economic growth and this logical interpretations also holds true for
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Table 6. The short-run and long-run estimation results of the cross-section augmented error correction model.
Short run estimate

Short run mean group result

Variables Coefficients Std. Err z P>|z|

Human capital (DHK) 379.4676 687.0855 0.55 0.581

Capital Formation (DKS) —.7712767 2573473 —3.00 0.003*

Labor force Employed (DInempt) —.4302881 8684224 —0.50 0.620

Sectoral credit distributions (DSCrD) 2015008 .5705961 0.35 0.724

Inflation (DINF) —.0010287 .0009792 -1.05 0.293

Short run individual result

Individual sector Variables Coefficients Std. Err z P>|z|

Agriculture sector Human capital (DHK) —704.1832 4196.675 -0.17 0.867
Capital Formation (DKS) —.6879284 2934085 —-2.34 0.019”
Labor Employed (DInempt) 5631347 2.20731 0.26 0.799
Credit distributions (DSCrD) 1899775 1.790725 0.11 0.916
Inflation (DINF) .0003016 .0010738 0.28 0.779

Industrial Sector Human capital (DHK) 1679.877 808.047 2.08 0.038”
Capital Formation (DKS) —.2233257 .0713849 -3.13 0.002%
Labor Employed (Dlnempt) —1.658956 2.504395 —0.66 0.508
Credit distributions (DSCrD) —.5212218 5735104 —-0.91 0.363
Inflation (DINF) —.0048169 .0035035 —-1.37 0.169

Private Sector Human capital (DHK) —691.7646 8886.298 —-0.08 0.938
Capital Formation (DKS) —.983105 8375928 -1.17 0.241
Labor Employed (DInempt) 1.882103 6.304939 0.30 0.765
Credit distributions (DSCrD) 1.996113 2.468329 0.81 0.419
Inflation (DINF) —.0008198 .001776 —0.46 0.644

Public Sector Human capital (DHK) 2397.894 8235.352 0.29 0.771
Capital Formation (DKS) —1.646033 7373041 —-2.23 0.026”
Labor Employed (DInempt) —3.062946 4.152948 —-0.74 0.461
Credit distributions (DSCrD) —1.378995 3.988142 —0.35 0.730
Inflation (DINF) .0005868 .0017239 0.34 0.734

Service Sector Human capital (DHK) —784.4846 2766.429 -0.28 0.777
Capital Formation (DKS) —.3159913 3109799 -1.02 0.310
Labor Employed (DInempt) 1252241 5313373 0.24 0.814
Credit distributions (DSCrD) 7216308 1.174939 0.61 0.539
Inflation (DINF) —.000395 .001621 —-0.24 0.807

Long run estimate (pooled)

Variables Coefficients Std. Err z P>|z|

Adjustment term (ECT) —.6493273 1734851 —-3.74 0.000*

Human capital (HK) —13506.71 3527.62 —3.83 0.000*

Capital Formation (KS) 0157492 3111183 0.05 0.960

Labor Employed (InEmpt) —.1249351 4059366 —0.31 0.758

Credit distributions (SCrD_rgdp) —2.250898 8799627 —-2.56 0.0171Y

Inflation (INF) .0002114 .0011501 0.18 0.854

Number of observations 155

Number of groups 5

Observations per group (T) 31

CSD test statistic 1.29

(CSD p-value) (0.1967)

Source: Own computation using Stata software.

Note.

1. %, y, and z indicate significance at the 1 percent, 5 percent, and 10 percent levels, respectively.
2. The DCCE technique used in this study is the Dynamic Common Correlated Effects Estimator-Pooled Mean Group (CS-ECM).
3. Stata syntax 'xtdcce2’ is used to get the results.

the long-run result and consistent with the results of Muthusamy et al. (2018); Anjugam and Parthiban (2022);
Mathias, and Hitlar Inedu (2022); Qinglu and Huan (2022) and Ozili et al. (2023).

Regarding the distributions of credit to the public and private sectors, credit that is provided to the
private firms has a positive but insignificant relation to economic growth, while credit that is provided
to the public sector has negative effects on economic growth, indicating that the private sector, in fact,
benefited more from the 1991-1992 economic reforms (liberalization policy) than the public sector, yet
the industry sector received domestic credits, which is not sufficient to contribute a significant amount
to economic growth. Moreover, both the private and public sectors access credit from limited domestic
financial institutions, particularly the Commercial Bank of Ethiopia and the Development Bank of Ethiopia,
so that the public sector mostly creates the crowd-out effect in this credit market and the private sector is
sometimes forced to receive credit at a higher interest rate and with a lower return, which could not bring
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the intended change to economic growth. In tandem with this, relying more heavily on the saturated
commercial banks eventually led to rent-seeking activities, notably corruption, which completely directed
credit to unproductive activities, so these findings are in agreement with the results of Praise (2020);
Olannye et al. (2023); Kamara et al. (2024); and Jalles and Medas (2024). Finally, in Table 6, the coefficient
of convergence is -.6493273 and has 1 percent significant level, indicating approximately 64% of disequi-
librium is eliminated annually. Besides, the CSD test statistic and p-value are 1.29 and 0.1967, respectively,
indicating both the short-run and long-run parameters are consistent and unbiased estimators.

5. Conclusion and recommendation

The aim of this paper is to examine credit allocations and the changes in economic growth that result
from these allocations. It specifically looked at the distribution of domestic credit among the three eco-
nomic sectors (agriculture, industry, and services), the two categories of business owners (public and pri-
vate), and the changes in GDP growth in each sector and the overall economy. We performed CSD,
slope heterogeneity as well as Hausman tests after putting second-generation unit root and cointegra-
tion tests into practice. The results of these tests showed interdependencies between the cross-sectional
units, heterogeneous panel, and pooled mean group estimator, respectively. Because of this, we
employed the cross-section augmented error correction model (CS-ECM), which incorporates a pooled
mean group estimation technique and appropriately addresses biased issues and parameter inconsisten-
cies resulting from the interdependence of panel units.

The descriptive results show that a very small amount of domestic credit has been distributed to
each economic sector, and the majority of these credits have been provided to the unproductive sectors.
In a similar vein, the econometrics results indicate that domestic credits, which are provided to boost
agriculture and industry production as well as enhance the private sector’s contribution to GDP, have a
positive but insignificant effect on output growth. Furthermore, domestic sectoral credit, which is allo-
cated to the industry and public sectors, has a negative effect on industrial output growth and eco-
nomic growth, respectively. In conclusion, due to the inadequacy of the availability and supply of
domestic credit as well as sectoral credit misallocation, the overall effects of sectoral credit on economic
growth are insignificant and even negative in the long run, highlighting the relevance of resource mobil-
ization and reallocation of credit to efficient economic sectors.

Thus, to mobilize sufficient resources from domestic economies and maximize the impact of sectoral
lending on growth, the government should promote a competitive environment within the financial indus-
tries. Furthermore, through the creation of suitable financial development policies, the government (the
National Bank of Ethiopia) should encourage the reallocation of sectoral credit and optimize the effect of
domestic credit on economic growth. The government should also promote a welcoming business envir-
onment for international banks, and in this way, it can generate more loanable money for the economy.

Finally, despite being a valuable addition to the existing empirical literature, this study has certain
limitations. The study lost the benefits of using huge data in dynamic analysis because there was not
enough time series data available for certain of the study variables. The dynamic model used in this
study disregards the frequency dynamism of the variables; however, the wavelet coherence test that
was recently used in other empirical works totally takes time and frequency dynamic analysis into
account. Besides, the allocation efficiency of sectoral credit in this study was measured based on the
contribution of each sector to GDP, which ignored the cost effectiveness of each sector. And hence, the
researchers recommend further work be conducted, taking into account these gaps.
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Appendix

Table A1. Hausman test between MG, DFE and PMG.

Hausman test between MG and PMG

Hausman test between DFE and PMG

Coefficients Coefficients

(b) (B) (b-B) sqrt(diag(V_b-V_B)) (b) (B) (b-B) Sqrt(diag(V_b-V_B))
mg pmg Difference SE dfe pmg Difference SE
221.3527 16.7526 204.6001 220.8101 —20.01672 16.7526 —36.76932 N.A
2194124 4167977 —.1973853 N.A —.1064919 4167977 —.5232896 N.A

chi2(2)= (b-B)'[(V_b-V_B)*(-1)](b-B)
= 0.80
Prob > chi2 =0.6687

chi2(2)= (b-B)'[(V b-V_B)"(-1)](b-B)

= —0.65

Prob > chi2 =0.4786

B ARCrD_Argdp

B IndCrD_Ildgdp

SrCrD_sgdp

Figure A1. The total distribution of domestic credit to agriculture, service and industry sector as percentage of their

own GDP from 1991 to 2022.
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