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About

Croatian Review of Economic, Business and Social Statistics (CREBSS) is a scientific journal
published by SCIENDO on behalf of the Croatian Statistical Society. It publishes original and
high-quality articles focused on statistical methods developed and applied in economy,
business processes and social sciences in a very broad meaning. It targets a very wide
audience of statisticians, whether they are scientists, professionals, educators or students,
influencing modern economy, business and society. The journal also encourages submissions
that describe scientifically interesting, complex or novel statistical modelling aspects from a
wide diversity of disciplines, and submissions that embrace the diversity of applied statistics.

It attempts to provide a platform for the presentation and critical assessment of statistical
methods, in particular for the discussion of their methodological foundations as well as their
potential applications. Methods that have broad applications will be preferred. However,
special aftention is given to those statistical methods which are relevant to the economic and
social sciences. In addifion to original research papers, readers will find survey articles, short
notes, problem section and book reviews.

Aim and scope

CREBSS aims to be the major resource for applied statistical modelling, covering both
methodology and practice. Its goal is to be multidisciplinary in nature, promoting the ideas
between substantive research areas. The intention in publishing such manuscripts is to provide
an opportunity for readers to see the potential to transform data analysis in the field. The goal
of the CREBSS journal is to demonstrate how statistical science, research design and analysis
methods play important roles in economy, business and society. The journal targets the current
issues regarding the official statistics data production, and discusses the broad variety of
applied statistical problems that might be outcomes of scientific survey research design,
experimental design or observational study in economy, business and for different social issues,
respecting the overall turbulent influences caused by the modern ICT and software
development. In this respect, the CREBSS journal fosters the exchange of ideas, experience
and knowledge among statisticians.

The journal does not have article processing charges (APCs) nor arficle submission charges.

Papers submitted for publication should be original theoretical, practical and applied papers.
The journal also publishes case studies describing innovative applications and critical reviews
of statistical theory.

The anonymous double-blind peer review by the two independent reviewers is applied to all
the papers.

Rejection Rate: 35%

Why submit

The CREBSS journal is a good opportunity for publication of research focusing either on
staftistical theory or on statistical methods applications in economics, business and social issues.
Areas such as finance and commerce, management, marketing, and also in agriculfure,
industry, constfruction, engineering, demography, psychology, sociology, law, politics, opinion
polling, government, education, biomedical and physical sciences, health and medicine,
pharmaceutics, kinesiology, ecology, environment, tourism, sports, leisure, ICT and quality issues
are welcome. Statistical data collection, processing, compilation, dissemination, and data
exploration and analysis, with organizations, regions, countries, or persons as possible units or
levels of the analysis, all might be of interest. Since any interesting topic and applications of
statistics are welcome, there are no restrictions to subject matters. Papers emphasising current
concerns regarding statistical theory and challenging applied problems in multi- and cross-
discipline issues (such as computational statistics, data mining and pattern recognition,
simulation modelling, or related to optimization, mathematical programming, etc.), resulting
with new statistical approaches are of special interest. It is expected that papers are



methodologically well sounded, and that real-life problems are freated, showing novel
solutions.
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Factors determining the operational self-
sufficiency of microfinance institutions

Nejra HadZiahmetovié
World Bank Office for Bosnia and Herzegovina and Montenegro, Sarajevo,
Bosnia and Herzegovina
nhadziahmetovic@worldbank.org

Abstract

The main aim of this paper is to explore the factors determining Microfinance
institutions (MFIs) self-sufficiency. The data on selected variables for this research were
obtained from the public MIX Market Database and cover the year of 2017. The
empirical model is constructed with application of a Principal Component Analysis
(PCA) and Logistic regression analysis. Sample is consisted of 342 MFls from all around
the world, with 21 independent variables grouped into eight factors/components,
and OSS (operational self-sufficiency) as dependent variable. The obtained results
suggest that higher revenue and MFIs profitability combined with decrease of credit
risk lead to higher probability of MFI to be self-sufficient. These results also confirm
widespread belief that MFIs will not be able to achieve their social goals without
achieving sustainable profitability. In addition, results also confirm importance of MFIs
core mission as with increase in outreach, probability of MFIs achieving self-
sustainability also increases.

Keywords: determinants, exploratory factor analysis, logistic regression, microfinance
institutions, operational self-sufficiency.

JEL classification: G21, L31.
DOI: 10.2478/crelbss-2021-0006
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Disclaimer: The findings, interpretations, and conclusions expressed in this paper do
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Infroduction

Since their foundation, microfinance institutions (MFIs) are promoted as institutions
specialized for financial inclusion of unbanked population (Ernst & Young, 2014aq).
What once started as the local phenomenon and a single project of Grammeen bank
made by Mohammed Yunus in Bangladesh has spread to the thousands of the
institutions worldwide (Ernst & Young, 2014b). Today MFIs provide a variety of financial
products and services to the low-income population especially in developing
countries (Bassem, 2014). The percentage of the poor in one country is often the result
of previous conflicts and crisis happened. Accordingly, MFIs double bottom line
objectives: outreach and financial sustainability (Gutiérrez-Nieto, Serrano-Cinca,
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Molinero, 2007), makes them different from other financial institutions. Therefore, the
social role of MFIs measured in their client's outreach is equally important as their
financial performance (Efendic, Hadziahmetovic, 2019).

However, there is a widespread belief that MFIs will not be able to achieve their
social goals without achieving sustainable profitability (Efendic, Hadziahmetovic,
2017). MFIs need to strike a proper balance between social performance on one side
and financial performance on the other side (Diéguez, Blanco-Olivera, Oliver-Alfonso,
2016). To be self-sustainable, MFIs need to make radical changes and to break their
dependence on financial subsidies or private and public donations which are
becoming smaller and smaller and even disappearing in some areas (Ayayi, Sene,
2010). According to Tehulu (2013) it is better not to have MFIs at all than having
unsustainable ones. Taking all the above mentioned into account, important question
arises, when MFIs are self-sustainable and what are the key determinants of their self-
sustainability @

The significance of factors affecting the operational and financial sustainability of
MFIs varies with studies and countries (Mahapatra, Dutta, 2016). While some of the
determinants are identified as significant in one country or within one MFI, they may
not be found as significant for others (Cull, Demirguc-Kunt, Morduch, 2007; Woller,
Schreiner, 2002). This research will try to identify and summarize all the variables that
affect sustainability of MFIs based on the sample that includes institutions from six major
regions of the world. Model derived from this research could be used by the
microfinance industry as a business tool that will help MFIs to move from the condition
where they are dependent on external sources of financing to one where they will
become self-sufficient.

The present study is organized as follows: Section 2 provides the literature review
with special focus on financial and operational self-sufficiency. Section 3 discusses the
methodology and data used in the analysis, whereas section 4 provides overview of
the empirical results. The last section of the study contains an assessment and
discussion of the findings and ends with the conclusions and recommendations for
further research.

Literature Review

Sustainability refers to the ability of an MFI to cover its operating and other costs from
generatedrevenue, to earn profits and finally to operate without subsidies or donation
from government or other donors (Mahapatra, Dutta, 2016). Literature identifies two
more specific definitions of sustainability: i) operational sustainability refers to the ability
of an MFI to cover all its costs i.e., financial, operational and costs of loan loss
provisions, while ii) financial sustainability relates to the capacity of MFIs, in addition to
covering their costs, to make profit for its shareholders (Quayes, 2012).

Financial sustainability of MFIs in the world was analysed by Ayayi, Sene (2010).
Sample included 271 MFIs with 5 diamond ratings from MIX Market database and
cover time period of 9 years, commencing with 1998. In their paper authors analysed
the effects of selected independent variables: portfolio at risk, interest rate, good
management, productivity ratio, client outreach and age of microfinance on MFIs
financial sustainability. Results indicated the following: credit portfolio of high quality,
accompanied with sufficiently high interest rated and sound management have
strong positive influence on achievement of financial sustainability. In addition, age
of microfinance institutions and its client outreach have positive but rather weak
influence on achievement of financial sustainability. Nadiya et al. (2012) in their study
identified factors affecting operational self-sustainability (OSS) of Indian Microfinance
institutions. Sample included 50 Indian MFIs and database covered period from 2005-
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2009. With application of multiple regression analysis authors identified that revenue
generation factor, cost efficiency factor and growth factor have a positive influence
on the OSS, while portfolio risk factor and development factor were identified as ones
with negative impact on the OSS. Authors emphasized that mismanagement of the
above-mentioned factors can shift MFIs away from fulfilment of their social mission.
Pati (2012) trough application of regression model showed that the operating
expenditure is found to be the forecaster of sustainability and profitability of MFls, while
the role of regulation of MFIs and its impact is clearly negated. Similarly, Sekabira
(2013) conducted a study on the effects of capital structure on the performance of
microfinance institution. Author used panel data from 14 MFIs in Uganda and found
that debt and grants were negatively correlated to both operational and financial
sustainability. Author concluded that MFIs must reduce dependence on debts and
grants and focus on accumulating share capital if they plan to achieve long-term
financial sustainability. Rahman and Mazlan (2014) in their study on Determinants of
Financial Sustainability of Microfinance Instfitutions in Bangladesh derived similar
conclusion. On sample of 5 MFIs and é-year period, regression results indicated the
following: size of MFIs, cost per borrower, personnel productivity ratio and yield on
gross loan portfolio positively explain the financial self-sufficiency of MFIs in
Bangladesh. On the other hand, variables of average loan balance per borrowers,
age of MFIs, debt to equity ratio, operating expense ratio and number of active
borrowers proved to have negative effect on the financial self-sufficiency of MFIs in
Bangladesh.

Some of the more recent studies, derived similar conclusions. Study conducted by
Shkodra (2019) showed that for MFIs located in Kosovo, size, year, inflation, and GDP
have important influence on their financial performance. Study also implies that
among most significant coefficients, to reflect financial performance is certainly gross
portfolio yield which is revealed as positively significant across all three financial
performance indicators, namely OSS, Return on Assets (ROA) and Profit Margin (PM).

Data and Methodology

Principal Component Analysis and Binary Logistic Regression
Empirical part of the study will be conducted in two stages, with application of two
complementary statistical analyses. In the first stage, Principal Component Analysis will
be applied as one of the oldest multivariate analyses. This method was infroduced by
Pearson (1901) and later it was developed by the Hotelling (1933). The key idea behind
Principal Component Analysis is to reduce the dimensionality of a data set in which
large number of interrelated variables exist, while at the same fime retaining as much
as possible of the variation present in the data set (Jolliffe, 2002). This reduction is
achieved by transforming to a new set of variables, the principal components, which
are uncorrelated. First few components retain most of the variation present in all
original variables (Jolliffe, 2002). Computation of the principal components reduces to
the solution of an eigenvalue-eigenvector problem for a positive-semidefinite
symmetric matrix.

The data reduction is accomplished via a linear transformation of the observed
variables, such that:

Vi= Qiixi + Qioxe + ... + QipXp; Where i=1..p (1)

where the y's are the principal components, which are uncorrelated to each other,
and where each aip coefficient is obtained from the component analysis performed
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with application of SPSS program. Considering number of variables, further analysis will
be conducted to analyse the exact contribution of each factor on sustainability.

In line with the approach used in previous research on MFls OSS (Quayes, 2012,
Diéguez, Blanco-Olivera, Oliver-Alfonso, 2016), Binary logistic regression will be used in
the second-stage analysis. Logistic regression was developed by statistician David Cox
in 1958, and in statistics, “logistic regression”, or “logit regression”, or just “logit model”
represents the regression model where the dependent variable is categorical or
binary dependent variable (commonly called in the literature as dummy variable)
(Jote, 2018). Mathematically, dependent variable in the logit model can have two
possible values, marked as "0" and "1". The binary logistic model is used to estimate the
probability of a binary response based on one or more predictor (or independent)
variables. Hoshmer, Lemeshow, (2000), Gujarati (1995) pointed out that the logistic
distribution has got advantage over the other methods ((e.g.. Probit regression, Linear
Probability Model (LPM)) in the analysis of dichotomous outcome due to its extreme
flexibility and simplicity from mathematical point of view.

Logit model will be applied as follows:

log || = Bo + Bt + Baxz + + B (2)

where p is the probability of occurrence of the event studied, g; (i=1,..., N) represents
the coefficients associated with each independent variable, represented by X; (i =
1..... n) (Hosmer, Lemeshow, 2000; Pampel, 2000). Given the value of the independent
variables, the probability of occurrence of the dependent variable, or the probability
that a particular MFI will be operationally self-sustainable (p(Y=1)) can be predicted
using the following equation:

et 1
P= 1-eZz  1-e(-2) (3)
Z=fy + Pix1 + Baxz + -+ Pixi

Operational sustainability given the way of its calculation can be considered as a
previous step to financial sustainability (Dieguez, Blanco-Olivera, Oliver-Alfonso, 2016).
Operational self-sufficiency is defined as: total financial revenue as a percentage of
the sum of financial expense, operating expense and loan loss provision expense
(Bogan, 2012, Quayes, 2012, Diéguez, Blanco-Olivera, Oliver-Alfonso, 2016). OSS
represents an important measure of sustainability of the lending operation of the MFIs
(Mahapatra, Dutta, 2016):

FFici Financial Revenue (4)
— sufficiency =
Y Financial expense + Operating expense + Loan Loss Provision

Operational self

To be able to apply Binary logit regression, the dependent variable (OSS) will be
transformed into dummy variable (Quayes, 2012, Bogan, 2012, Diéguez, Blanco-
Olivera, Oliver-Alfonso 2016). Based on the MIX market definitions and available
literature MFI is considered operationally sustainable if its OSS is 100 percent or more.
Therefore, our dependent variable is either 1 if MFl is operationally sustainable or zero
if MFlis operationally not sustainable.

Database and description of independent variables

Database is consisted of 342 MFIs from all around the world and number of selected
independent variables is 21. Selection of variables is conducted after detailed review
of available literature related to MFIs sustainability. Independent variables are
summarized in Table 5 (Appendix 1) while descriptive statistics for all variables is
provided in Table 6 (Appendix 2). Data are referring to the 2017 as the last year where
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all the needed data were available. Before conducting statistical analysis, and to get
robust and non-biased sample extreme values have been removed and MFIs with
missing data were also removed from the sample. Allmonetary data are expressed in
US dollars (US$). Sample is distributed over six regions as presented in the Table 1, with
majority of MFIs located in the Latin America and the Caribbean. The data were
obtained from the “Mix Market” Microfinance Information Exchange which is a web-
based platform containing extensive financial and outreach information for MFls.
Data on the platform have been collected and reported in line with broadly
recognized reporting standards within microfinance and inclusive finance. MIX Market
Database is widely used as a reliable source of information on Microfinance sector
(among others: Hartarska, Nadolnyak (2007), Hisako (2009), Manos, Yaron (2009), Haq,
Skully, Pathan (2009), Quayes (2012), Bassem (2014), Mahapatra, Dutta (2016), Wijesiri
(2016), Efendic, Hadziahmetovic (2017;2019)).

Table 1 MFIs Distribution over regions

Region Percentage of MFIs belonging fo respective region
Africa 14.9%
East Asia and Pacific 13.2%
Eastern Europe and Central Asia 14.6%
Latin America and Caribbean 33.6%
Middle East and North Africa 4.1%
South Asia 19.6%

Source: Author's work.

The significance of selected variables and their link to available literature is given

below:

e Size of the MFI: Size of an MFl is recognized as an important factor of OSS. Measured
by the value of its assets it is found to be significantly positively linked to MFls
performance and profitability. It is assumed that with an increase in assets MFls
benefit from the activities and earnings related to the total assets (Singh, Goyal,
Sharma, 2013, Bogan, 2012, Hermes, Lensink, Meesters, 2011, Mersland, Storm,
2009).

e Loan intensity: It is determined by the Gross Loan portfolio, which represent main
source of income for MFls. Gross Loan Portfolio is a key reflection of how well MFIs
perform their role in the process of financial intermediation (Efendic,
Hadziahmetovic, 2017), and other things being equal, higher the loan higher is the
interest income for MFIs (Mahapatra, Dutta, 2016).

e Portfolio yield: It is interpreted as ability of MFI to generate revenue from its
outstanding portfolio. For MFI to remain its sustainability, high level of attention
should be put on how much interest income is being earned by its operations
(Crombrugghe, Tenikue, Sureda, 2007).

e Risk of the portfolio: Regarding portfolio riskiness, quality and level of risk taken, PAR
30 and PAR 90 have been used in the study. These indices are broadly used asset
riskiness indicator (Kar, Deb, 2017, Bibi, Balli, Matthews, Tripe, 2018).

e Debt to equity ratio: There is a strong and significant negative correlation in
Debt/Equity Ratio (capital structure) to Operational Self-Sufficiency Ratio, meaning
that change in D/E ratio is negatively contributing to changes in OSS ratio.

e Capital to asset ratio: The capital is one of the key variables of the production
function, and when it comes to the financial institutions it is one of the most
important sources of financing as well as the protection against risks (Kablan, 2012;
Bibi et al., 2018). The higher the capital is, the less risky the institution is. Accordingly,
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a decrease in capital may have a negative impact on MFls performance (Kablan,
2012).

e Number of Active Borrowers: As the number of borrowers that MFls reach increases,
MFIs are more efficient in fulfilling their initial mission of helping the unbanked
population (Efendic, Hadziahmetovic, 2017). In addition, Crombrugghe, Tenikue,
Sureda (2007) concluded that increasing number of borrowers would help the MFI
to lower the average operating cost. This indicates that an increase in number of
borrowers will help to raise the sustainability indicators in OSS.

e Personnel: This input is extensively used in most of the previous analysis (among
others: Kipesha, 2012, Haq, Skully, Pathan, 2009, Sedzro, Keita, 2009, Hassan,
Sanchez, 2009). The number of employees in our model reflects the efficiency in
managing the human resources, what means that MFl which produces given level
of outputs with less employees is considered as more efficient institution and is
expected to have better financial performance.

e Retfurn on assets: ROA reflects a firm’s ability to generate revenue from its assets
and is also a measure of the asset’s performance (Efendic, 2014). Accordingly,
increase in ROA should also be positively related to changes in the performance
of MFIs (Ferdousi, 2013). A financial institution that has a negative financial result
can't be considered as successful nor as sustainable one (Efendic, 2014).

Empirical findings

Following Lattin, Carroll, Green (2003), the two main assumptions of a factor analysis,
the multivariate normality and sampling adequacy should be tested prior to factor
extraction. Test should be performed to confirm the data suitability. Before
proceeding with PCA, adequacy of the sample for factor analysis was tested. Kaiser-
Meyer-Olkin (KMO) test measures the sampling adequacy. The aim of the KMO test is
to assess the sampling adequacy or whether the values distribution is appropriate for
the factor analysis. The range of values for KMO measure of sampling adequacy is 0.7
to 0.8. A value close to 0.5 was recommended as the minimum value for proceeding
with factor analysis. Bartlett’s test is an indication of the strength of relationship among
variables and it was used to test the null hypothesis that the variables of this study are
not correlated. In order to reject the null hypothesis that the correlation matrix is an
identity matrix, Bartlett’s Test of Sphericity should be significant i.e., the p value should
be less than 0.05. In our case both KMO (KMO=0.725) and Bartlett’s test of Sphericity
(p-value (Sig.) of 0.000 < 0.05) showed that sample is both valid and adequate.

With application of Principal Component Analysis (PCA) following results were
obtained: the values in communalities table (see Table 2) indicate the proportion of
each variable’s variance that can be explained by the retained factors. Variables
with high values are well represented in the common factor space, while variables
with low values are not well represented. When analysing communalities table,
among 21 variables included in the model, 20 of them have value above 0.6 (based
on literature on PCA if communalities for a particular variable are low (between 0.0-
0.4), then that variable may struggle to load significantly on any factor)).

Table 3. shows the number of factors extractable from the factor analysis along with
their Eigen values. Those eight factors can be extracted considering the factors with
Eigen values greater than *“1" (Kaiser criterion) Braeken, Assen (2017). The label
“extraction sum of squared loadings” shows that the first factor accounted for a
variance of 5.216 (24.839%); the second factor accounted for a variance of 3.632
(17.297 %) and so on. The eight components exiracted accounted for a total
cumulative variance of 85.912 percent.
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Table 2 Communalities table
Communalities

Initial | Extraction
Personnel 1.000 0.934
Offices 1.000 0.939
Gross Loan Portfolio 1.000 0.956
Number of active borrowers 1.000 0.908
Assets 1.000 0.947
Equity 1.000 0.894
Operating expense 1.000 0.876
Capital asset ratio 1.000 0.710
Debt to equity rafio 1.000 0.931
Return on assets 1.000 0.698
Return on equity 1.000 0.705
Financial revenue assets 1.000 0.889
Yield on gross portfolio real 1.000 0.911
Yield on gross portfolio nominal | 1.000 0.926
Financial expense assets 1.000 0.665
Administrative expense assets 1.000 0.801
Borrowers per loan officer 1.000 0.990
Loans per loan officer 1.000 0.990
Portfolio aft risk 30days 1.000 0.990
Portfolio at risk 20days 1.000 0.987
Loan loss rate 1.000 0.394
Extraction Method: Principal Component Analysis.

Source: Author's work.

Table 3 Total Variance explained

AT Extraction Sums of Squared Rotation Sums of Squared
Initial Eigenvalues . "
Loadings Loadings
Total % of Cumulative Total % of Cumulative Total % of Cumulative
Variance % Variance % Variance %
1 | 5216 24.839 24.839 5.216 24.839 24.839 3.822 18.202 18.202
2 | 3.632 17.297 42.137 3.632 17.297 42.137 3.433 16.346 34.548
3 | 2.343 11.157 53.294 2.343 11.157 53.294 2.590 12.335 46.883
4 | 1.889 8.996 62.289 1.889 8.996 62.289 2.006 9.551 56.434
5 ] 1.531 7.289 69.578 1.531 7.289 69.578 2.003 9.538 65.972
6 | 1.259 5.993 75.571 1.259 5.993 75.571 1.719 8.188 74.160
7 | 1.155 5.498 81.070 1.155 5.498 81.070 1.434 6.831 80.991
8 | 1.017 4.842 85.912 1.017 4.842 85.912 1.033 4.921 85.912

Source: Author's work.

In column Rotation Sums of Squared Loadings distribution of the variance after the
Varimax rotation is presented. The Varimax rotation was conducted in order to
maximise the factor loadings variance and reduce the number of variables with high
loadings over each other, following Pallant (2013). Based on the item loadings in
rotated factor matrix (Table 4), the exiracted factors were labelled as presented in
Appendix 1.

Results of the binary logistic regression are summarized in Table 5. Out of 8 predictors
three are proved to be significant at 5%: Revenue structure, Credit risk and MFIs
profitability. Given results suggest that higher revenues and MFIs profitability combined
with decrease of credit risk lead to higher probability of MFI to be self-sufficient. Results
are in line with the findings of previous studies Mersland, Strom (2009), Quayes (2012),
Mahapatra, Dutta (2016). These results also confirm widespread belief that MFIs will
not be able to achieve their social goals without achieving sustainable profitability.
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These findings are also in line with results presented by Efendic, Hadziahmetovic (2017,
2019). In their research authors stressed that even though primary goal of MFls is not to
earn profits, they will not be able to promise access to funds for low-income
population if they struggle with covering their costs. In addition, results imply that
sustainability of MFIs is significantly reduced when the credit risk they bear is high,
which is in line with findings presented in Diéguez, Blanco-Olivera, Oliver-Alfonso
(2016). Furthermore, specification of the model is also tested, and result of the linktest
((hatsg (p=0.877) is not significant)) shows that there is no specification error.

Table 4 Rotated Component Matrix

Component

1 2 3 4

5 6

Personnel 0.508 0.815

Offices 0.940

Gross Loan Portfolio 0.941

Number of active borrowers 0.321 0.892

Assets 0.946

Equity 0.889

Operating expense 0.881 0.303

Capital asset ratio

0.381

0.701

Debt to equity ratio

0.962

Return on assets

0.818

Return on equity

0.805

Financial revenue assets 0.910

Yield on gross portfolio real 0.944

Yield on gross portfolio nominal 0.946

Financial expense assets

-0.719

Administrative expense assets 0.799

-0.370

Borrowers per loan officer

0.990

Loans per loan officer

0.989

Portfolio at risk 30 days 0.978

Portfolio at risk 90 days 0.982

Loan loss rate

0.582

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

Source: Author's work.

Table 5 Binary Logistic Regression results

Number of observations: 342
LR chi? (8) =130.96

Prob> chi? 0.0000

Pseudo R? =0.5062

Component

Coefficient

p-value

Component one - Size

0.1930

0.486

Component 2-Revenue structure

0.8206

0.007

Component 3 -Scale

0.5837

0.329

Component 4-Credit risk

-1.2879

0.000

Component 5-Productivity

0.5435

0.291

Component é-MFls Profitability

5.4698

0.000

Component 7-Financing structure/Revenues and expenses

0.5451

0.085

Component 8- Financing structure

0.1176

0.829

Constant

3.639

Source: Author's work.
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Figure 1 Area under the ROC Curve
Source: Author’s work.

In addition, model performance is also analysed using ROC (Receiver Operating
Curve). ROC curve represents probability curve while AUC (Area Under the Curve)
represents degree or measure of separability. It tells us how much model is capable
of distinguishing between classes and it is widely accepted method for evaluation of
binary classification models (Diéguez, Blanco-Olivera, Oliver-Alfonso, 2016). AUC
ranges in value from 0 to 1. Model whose predictions are 100% wrong has an AUC of
0 while one whose predictions are 100% correct has an AUC of 1(perfect model). For
developed model AUC=0.926 (see Figure 1), and according to classification given by
Hosmer, Lemeshow (2000) this model has outstanding discrimination.

Conclusion

In last decade microfinance sector passed through a number of changes, mainly
marked by a deep global financial crisis and increased competition in the sector. One
of the important changes was also the reduction of aid, donations and/or subsidies
that were traditionally used for MFIs financing (Diéguez, Blanco-Olivera, Oliver-Alfonso,
2016). In order to be self-sustainable, MFIs need to make radical changes and to break
their dependence on financial subsidies or private and public donations which are
becoming smaller and smaller and even disappearing in some areas (Ayayi, Sene,
2010).

Taking above mentioned in the account, self-financing becomes the more
accessible and less expensive source of financing for MFIs. However, there is no clear
definition which factors determine MFIs self-sufficiency. Consequently, the main aim
of this research was to analyse what are the determinants of MFIs OSS. Study
employed two techniques, Principal Component Analysis and Binary Logistic
regression. Sample included 342 MFIs from all around the world and number of
selected independent variables was 21. Data are referring to year 2017 as the last
year for which all needed data were available. Out of 8 identified predictors three are
significant at 5%: Revenue structure, Credit risk and MFIs profitability. Given results
suggest that higher revenue and MFIs profitability combined with decrease of credit
risk lead to higher probability of MFI to be self-sufficient. These results also confirm
widespread belief that MFIs will not be able to achieve their social goals without
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achieving sustainable profitability (Efendic, Hadziahmetovic, 2017). Results further
imply that sustainability of MFls is significantly reduced when the credit risk they bear
is high Dieéguez, Blanco-Olivera, Oliver-Alfonso (2016). Therefore, institutions should pay
particular attention to the monitoring of credit risk. These findings have important
application for the MFIs since their survival in the microfinance sector largely depends
on the level of their self-sufficiency. Only sustainable MFIs can commit on fulfiiment of
their primary mission-reaching the poor and serving as a tool for poverty alleviation.

Study was limited by the lack of available data for more recent years. Hence,
further research should be focused on making additional efforts to compile data for
2019 or 2020 and to compare results with results given in this study. In addition, it would
be useful to do the cluster analysis as well, in the first place with respect to: the
geographic position of MFI, type of MFI (non-for profit vs. for profit ones), size and
ownership of the MFls,
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Appendix
Table A1 Descriptive Statistics
Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Personnel 342 2.00 7.653.00 682.55 1,125.31
Offices 342 0.00 1,000.00 53.49 111.76
Gross Loan Portfolio 342 16,482.00 834,785,740.00 81,127,427.50 | 140,881,323.12
Number of active 342 22.00 2,401,701.00 87,916.41 201,203.60
borrowers
Assets 342 23,660.00 | 1,256,162,308.00 | 107,309,393.63 | 187,565,256.42
Equity 342 -7,574,698.00 171,409,601.00 19,938,907.54 30,375,830.14
Operating expense 342 1,083.00 95,558,487.00 9.851,342.34 15,565,493.25
Capital/asset ratio 342 -0.51 1.00 0.28 0.21
Debt to equity ratio 342 -4.64 1,245.33 8.38 67.51
Return on assets 342 -0.31 1.42 0.03 0.09
Return on equity 342 -10.70 1.67 0.06 0.63
Operational self 342 0.00 3.29 117 0.31
sufficiency
Financial revenue assets | 342 0.00 0.78 0.24 0.12
:(;Z'Id on gross portfolio 342 0.09 1.00 0.23 0.14
Yield on gross portfolio | ;) 0.00 121 0.30 0.16
nominal
Financial 342 0.00 0.26 0.06 0.04
expense/assets
Administrative expense 342 0.00 0.46 0.06 0.05
assets
Borrowers per loan 342 9.00 4,676.00 325.42 393.59
officer
Loans per loan officer 342 9.00 4,676.00 347.80 418.84
Portfolio at risk 30 days 342 0.00 0.96 0.07 0.13
Portfolio at risk 90 days 342 0.00 0.95 0.06 0.12
Loan loss rate 342 -0.12 1.47 0.02 0.09
Valid N (listwise) 342
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Table A2 List of Principal Components and Description of Independent Variables

Component

Variable description

Component one - Size
Assets

Gross Loan Porffolio
Equity

Operating expense

For calculation purposes, assets are the sum of each
individual asset account listed.

This includes current, delinquent, and renegotiated loans,
but not loans that have been written off.

The residual interest in the assets of the financial institution
after deducting all its liabilities (IAS 1).

Includes expenses not related to financial and credit loss
impairment, such as personnel expenses, depreciation,
amortization, and administrative expenses.

Component 2-Revenue and
expenses

Financial revenue/assets
Yield on gross porffolio(real)

Yield on gross
portfolio(nominal)
Administrative

Financial Revenue / Average Total Assets

(Yield on Gross Portfolio (nominal) - Inflation Rate) / (1 +
Inflation Rate)

Financial Revenue from Loan Portfolio / Average Gross Loan
Portfolio

Administrative Expense / Average Total Assets

expense/assets
Component 3 -Scale The number of individuals who are actively employed by an
Personnel enfity.

The number of staffed points of service and administrative
Offices sites / branches used to deliver or support the delivery of

Number of active borrowers

financial services and wide array of face-to-face and
automated services to clients.

The number of individuals who currently have an outstanding
loan balance with the financial institution or are primarily
responsible for repaying any portion of the gross loan
portfolio.

Component 4-Credit risk
Portfolio at risk 30 days

Portfolio at risk 90 days

Outstanding balance, portfolio overdue
renegotiated portfolio / Gross Loan Portfolio
Outstanding balance, portfolio overdue
renegotiated portfolio / Gross Loan Portfolio

> 30 Days +

> 90 Days +

Component 5-Productivity
Borrowers per loan officer
Loans per loan officer

Number of Active Borrowers / Number of Loan Officers
Number of Loans Outstanding / Number of Loan Officers

Component 6-MFls
Profitability

Return on Assets
Return on Equity

(Net Operating Income - Taxes) / Average Total Assets
(Net Operating Income - Taxes) / Average Total Equity

Component 7 Financing
Structure/Revenues and
expenses

Capital to Asset ratio
Financial expense/assets
Loan loss rate

Total Equity / Total Assets

Financial Expense / Average Total Assets

(Write-offs - Value of Loans Recovered) / Average Gross
Loan Portfolio

Component 8- Financing
structure
Debt to Equity ratio

Total Liabilities / Total Equity
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Abstract

The study seeks to empirically test the hypothesis that public debt has a significant
influence on inflation in Zimbabwe, covering the period 1980-2020. The study was
motivated by recent trends in public debt and domestic inflation in Zimbabwe, and
the need to guide debt-inflation related policy. These latest frends have started to
ring alarming bells, which raises questions on the effectiveness of fiscal and monetary
policies in bringing macroeconomic stability in the counitry. Applying the
Autoregressive Distributed Lag (ARDL) bounds testing procedure to cointegration
and an error correction mechanism (ECM), expanded by incorporating structural
breaks, the study finds evidence in support of positive and significant impact of
public debt on inflation dynamics in Zimbabwe, particularly in the long run. Based on
the findings, public debt dynamics matter for inflation process in Zimbabwe. That is,
fiscal policy can be considered to be an important determinant of the effectiveness
of monetary policy in Zimbabwe. Therefore, the government should be mindful of
increases in public debt as this was found to be inflationary.
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The interaction between fiscal and monetary policies is a topic that has been widely
discussed in economic theory (Mohanty, 2012; Hilbers, 2005). Despite the
abundance of literature on the subject, the relationship between these two policies
remains complex. Notwithstanding having different policy instruments and being
implemented by two different institutions, the influence of the one on the other is
strictly intertwined and cannot be easily dichotomised. Fiscal and monetary policies
are expected to complement each other to smoothen economic cycles and
achieve macroeconomic stability. In reality, however, fiscal imbalances prompt
monetisation of public debt (deficit financing), and this has in many instances
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proven to have significant inflationary effects (Mohanty, 2012). That is, unsustainable
fiscal imbalances and monetary financing of public debt by the central bank may
exert inflationary pressures in the economy leading to other multiple
macroeconomic problems.

There are other alternative channels through which rising public debt stocks may
directly build up inflationary pressures in the economy. First, are the upward
adjustments in tax rates, which may prompt wage-price spiral and therefore inflation
and inflationary expectations (Hilbers, 2005; Laidler, Parkin, 1975). Second, are the
development of negative perceptions and expectations by economic agents
regarding higher taxatfion levels in the future to facilitate government debt
repayments (Sims, 2014). These tax uncertainties adversely impact on investment
(private and foreign direct), foreign exchange markets, and financial sector stability
(Lawal et al., 2018; Zangari, Caiumi, Hemmelgarn, 2017).

Zimbabwe presents an interesting case worth pursuing for the debt-inflation
relationship — given its historical record of public debt overhang and long episodes
of hyperinflationary environment. Since independence in 1980, the Zimbabwean
government has consistently relied on deficit financing to run the economy
(Makochekanwa, 2010). Whereas both public debt and inflation levels were
moderate in the 1980s and early 1990s, the twin variables rose exceptionally fast
between 1998 and 2009 (Saungweme, Odhiaombo, 2018; International Monetary
Fund/IMF, 2014). Inflation rose from an average of two-digit figures in 2000 to an
estimated peak of 500 bilion percent in September 2008 (IMF, 2009). During this
period, 1998 to 2008, Zimbabwe was in both severe economic crisis and public debt
distress (Government of Zimbabwe/GoZ, 2009a; 200%9b; IMF, 2009). Persistent
budgetary disproportions were financed largely by: (i) money printing; (ii) extensive
borrowing from the banking system; (iii) surrender requirements on export proceeds;
(iv) the retention of foreign exchange earnings of the gold and agricultural sectors in
excess of mandatory surrender requirements; (v) a freeze of most foreign currency
deposits; (vi) new foreign borrowing; and (vii) purchases of foreign exchange at the
parallel market exchange rates (Mupunga, Le Roux, 2015; IMF, 2009).

Whereas other previous papers have afttempted to examine the relationship
between public debt and economic growth in Zimbabwe (Saungweme, Odhiambo,
2020; Mupunga, Le Roux, 2014; 2015), none has investigated the possible impact of
public debt on inflation. A related paper by Makochekanwa (2010) focused on
budget deficits and inflation in Zimbabwe, excluding the impact of public debt
dynamics on inflationary process in the country. More so, the paper by
Makochekanwa (2010) left out the multicurrency era — 2009-2017. This paper
contributes to growing efforts to understand how public debt dynamics influence
inflationary process in Zimbabwe. Unlike other previous studies on the subject on
Zimbabwe, this paper utilises the ARDL procedure to cointegration and incorporates
structural breaks to capture significant structural tfransformations, such as economic
reforms, political changes, and economic shocks, which occurred in the country’s
economy since 1980. A break is an intermittent shock that has a permanent effect
on time series. The ARDL approach has the advantage that it can be applied to
variables with mixed order of integration or fractionally integrated (Narayan, Smyth,
2009).

The remainder of the paper is arranged as follows: Section 2 presents trends in
inflation and public debt in Zimbabwe, while Section 3 describes the literature on the
relation between inflation and public debt. Section 4 explains the data employed,
the estimation process followed, and the empirical findings. Finally, the concluding
remarks are in Section 5.
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Public debt and inflation dynamics in Zimbabwe

The evolution of Zimbabwe's public debt dynamics can be traced to 1980 when the
country attained political independence. From the 1980s to about 1995, Zimbabwe
had unrestricted access to domestic and international capital markets, which
contributed to growth in public sector indebtedness (Saungweme, Odhiambo,
2020). However, by the late 1990s, the country was in a serious debt distress, resulting
in a massive accumulation of both domestic and foreign debt arrears (Jones, 2011).
These arrears led to the drying-up of external development financial grants and
cheap offshore finance, further exacerbating the already precarious debt condition
in the country (Rehbein, 2012). From 1980 to 1989, Zimbabwe's public debt-to-GDP
ratio averaged 29.2%, whereas from 1990 to 1999, the ratio had increased to 57.2%
(World Bank, 2020).

The hyperinflationary environment that stretched from 2000 to 2008, as well as
seignorage revenue, made it possible for the government to redeem a substantial
proportion of its domestic debt (Mupunga, Le Roux, 2015). On the whole, the country
reached an all-time public debt-to-GDP ratio peak of 106.2% in 2008 (World Bank,
2020). However, public debt-to-GDP ratio slowed down after 2009, averaging 73.2%
between 2009 and 2020, reflecting partial improvements in the country’s economic
performance and debt repayments (IMF, 2020; Mupunga, Le Roux, 2015). Fiscal
deficits, however, increased substantially during the period 2016-18, financed largely
by the issuance of quasi-currency instruments nominally at par to the US dollar and
the continued accumulation of foreign arrears (IMF, 2019a). Foreign public debt
arrears totalled US$5.7 billion at the end of 2017 (IMF, 2019a). Consolidated public
sector debt (% of GDP) between 2016 and 2020 was 68.7%, 54.4%, 63.2%, 57.6%, and
55.9%, respectively (IMF, 2020).

On the inflation front, annual inflation grew from 3.5% in 1980 to 16.9% by 1990
(World Bank, 2020). The inflation rate increased exponentially from 2000, reaching
triple figures in early 2006. The country then moved to severe hyperinflation by late
2006, before peaking at 500 billion percent at the end of 2008 (Africa Development
Bank, 2011; IMF, 2009). Inflation was fuelled by years of money creation to finance
public expenditures and quasi-fiscal spending by the Reserve Bank of Zimbabwe
(Africa Development bank, 2011). A prolonged inflationary environment contributed
to real output contraction and a substantial reduction in domestic public debt (IMF,
2009).

The hyperinflationary environrment ended in February 2009 when the country
abandoned its currency in favour of a basket of foreign currency, mostly the US
dollar, South African rand, and the Botswana pula. In 2009, the Government of
National Unity abandoned monetary injections by the central bank and returned
fiscal discipline through strict adherence to a cash budget system (GoZ, 2009a;
2009b).

During the multicurrency era, 2009-2017, inflation remained low and was in the
negative territory between 2014 and 2016 (World Bank, 2020). This deflation was a
product of the appreciation of the US dollar (Zimbabwe's main tfrading currency), as
well as lower commodity prices (IMF, 2016). However, Zimbabwe remained in debt
distress, associated with low levels of international reserves and paliry debt
repayments to the IMF (IMF, 2016). Inflation remained in the low single digits through
September 2018 but peaked sharply since October 2018 to 622.8% by September
2020 (IMF, 2020). Figure 1 presents the relationship between public debt (% of GDP)
and annual inflation rate in Zimbabwe over the period 1980-2002, while Table 1
presents the public debt and inflation figures for the period 2009-2020.
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Figure 1 Public debt and inflation in Zimbabwe (1980-2002)
Source: Author computation from World Bank data (2020).

Table 1 Public debt and inflation in Zimbabwe (2009-2020)

Year Public debt (% GDP) Inflation rate (%)
2003 66.4 598.7
2004 68.7 133.3
2005 67.5 586.2
2006 78.2 1281.1
2007 88.3 -
2008 106.2 500 (107)
2009 92.3 3.0
2010 82.4 3.5
2011 76.6 3.3
2012 69.8 1.6
2013 66.4 -0.2
2014 76.8 -2.4
2015 77.5 -1.6
2016 68.7 -0.9
2017 54.4 3.4
2018 63.2 42.1
2019 57.6 521.1
2020 55.9 622.8

Source: Author computation from World Bank data (2020); IMF (2020).

Figure 1 shows that inflation rates between 1980 and 2002 have been increasing
steadily at a fime when the public debt-to-GDP ratio was increasing fast. This
suggests a positive relationship between public debt and inflation in Zimbabwe.
Whereas inflation rates remained below 50% between 1980 and 1998, an
exponential rise in the rate after 1998 is evident in Figure 1, surpassing the public
debt-to-GDP ratio in 2001. The drive to hyperinflation came from (i) the departure
from relatively disciplined fiscal policies, which was a detriment to the fiscus; (ii)
capital flight due to hostile business environment arising largely from the fast track
land reform programme and the indigenous policy — both policy initiatives caused
massive disturbances to production in all sectors of the economy and a substantial
drop in export volumes and value; (i) an abrupt currency depreciation hence
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inducing cost-push inflation; and (iv) the liquidity expansion by the central bank
embodied in the quasi-fiscal activities (Kairiza, 2012). In 1997, the government paid
ZW$50 000 (approximately USD3 000 at the time) each to about sixty thousand war
veterans, in addition to a monthly pension of approximately USD125 per month
(Chitiyo, 2000). The payouts inflated the budget deficit at the end of 1997
(Makochekanwa, 2010). According to Amani Trust (1998), the government had
envisioned to accommodate the gratuities payment through tax increases in the
1998 budget an initiative that was resisted by the trade unions, forcing the
government to opt for monetisation of the transaction — hence the upward trend of
inflation evident in Figure 1.

The data presented in Table 1 can be widely bundled into two clusters, 2003-2008
and 2009-2020. In the first phase, 2003-2008, the country’s economy was contracting,
with both public debt/GDP and inflation rising at unprecedented rates. Towards the
end of this era, 2007-2008, Zimbabwe inflation soared, reaching a historic monthly
and yearly record of 79.6 bilion and 500 bilion percent, respectively, in 2008 (IMF,
2009; Hanke, Kwok, 2009). The central bank continued to increase the money supply,
mainly because of the quasi-fiscal activities, and with it more inflation (Hanke, Kwok,
2009). Unfortunately, from August 2007, the Reserve Bank of Zimbabwe and
Zimbabwe Statistical Agency stopped publishing economic data, particularly on
inflation.

However, in the second phase, the country experienced a stable economic
recovery after a decade of contraction. As Table 1 shows, both public debt and
inflation maintained a structurally downward frend between 2009 and 2013
reflecting the adoption of a multicurrency regime and a return to fiscal discipline
through strict adherence to a cash budget system (GoZ, 2009a). Three inflation
periods can be identified in Table 1: (i) 2009-2013 where inflation was generally
stable, averaging 2.3% per annum; (i) 2014-2015 where the country was
experiencing a deflationary environment, mainly driven by external factors such as
the appreciating of the US dollar, faling international oil and food prices; and (iii)
2016-2020 where inflation increased significantly from 42.1% in December 2018 to an
estimated 521.1% by end 2019, being caused by the depreciation of the exchange
rate, broad money supply growth, and removal of fuel and electricity subsidies
(World Bank, 2020; IMF, 2020: 121; Nyarota et al., 2016). Since 2018, domestic
financing has increased, and the share of foreign currency debt has decreased
marginally (Ministry of Finance and Economic Development, 2021). The recent
increase in inflation and a slight decrease in debt/GDP ratio might mean that the rise
in inflation is liquidating government domestic debt. In the main, while public debt
and inflation rate co-moved during the review period, it remains uncertain if the
former influence the latter; and this can be determined empirically.

Public debt and inflation: A review of literature
There exists in literature divergent theoretical considerations on the determinants of
inflation. More so, the independence of central banks in achieving price stability has
been an issue of intense debate in previous studies (e.g. Mas et al., 2020; Radovic,
Radonjic, Djuraskovic, 2018; Dedu, Stoica, 2012). The first view, the
monetarist/classical view, assumes that inflation is fundamentally a monetary
phenomenon (Friedman, 1970). According to Friedman (1970), inflation arises when
there is a more rapid increase in the quantity of money than output (e.g. Mankiw,
2012; Laidler, Parkin, 1975).

The interaction between price stability and fiscal operations, if public debt is
denominated in nominal terms, is further explained by Barro (1989). According to
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Barro (1989), other things being equal, a higher rate of expected inflation (probably
suggesting excessive monetary growth) motivates a correspondingly higher growth
rate of the nominal public debt. The Ricardian view by Barro presumably reflects that
the planned path of the real public debt is invariant with expected inflation — hence
budget deficits do not create net wealth (Barro, 1989).

The second view, the Keynesian view, makes a distinction between supply-side
factors (that occur in factor markets leading to cost-push inflation) and demand-side
factors (that take place in product markets resulting in demand-pull inflation).
Keynes' theory of inflation is essentially a demand pull-inflation theory, where inflation
is caused by further increases in effective demand after full employment is attained
(Keynes, 1936). Keynes (1936) further argues that the interaction between prices and
wages, referred to in some circles of literature as the Fiscal Theory of the Price Level
(FTPL), is modelled by the expectations of economic agents. When expectations are
not fulfiled, adjustments will occur partly on quantities of employment, inventories,
demand patterns, and largely on prices, particularly in the long run (Mohr, 2008;
Keynes, 1936). Thus, the FTPL assumes that fiscal policy alone can dominantly
influence inflation regardless of monetary policy (e.g. Sims, 2014; 2016).

The empirical literature can be grouped into two — studies supporting a positive
impact of public debt on inflation and studies supporting a negative impact of
public debt on inflation. The positive impact of public debt on inflation is supported
in the literature by Aimola and Odhiambo (2021), Romero and Marin (2017), Nguyen
(2015), among others. Contrary, the negative impact of public debt on inflation is
supported in the literature by Hilscher, Raviv and Reis (2020), Afonso and Jalles
(2019), IMF (2019b), and Lopes da Veiga, Ferreira-Lopes and Sequeira (2016).

Aimola and Odhiambo (2021) investigated the impact of public debt on inflation
in Ghana using annual data covering the period from 1983 to 2018. Applying the
autoregressive distributed lag bounds testing approach to cointegration and an
error correction model, in the presence of a structural break, the authors found
evidence consistent with a positive relationship between public debt and inflation in
Ghana, both in the short run and long run.

Hilscher, Raviv and Reis (2020) assessed the impact of future inflation on the real
value of outstanding public debt in the United States of America. The authors found
a negative relationship between public debt and inflation. The relationship was
found to be influenced by debt-holder profile, debt maturity profile, and the
stochastic properties of future inflation, including its volatility and persistence.

Afonso and Jalles (2019) studied the fiscal consequences of deflation on a panel
of 17 economies in the first wave of globalisation using historical data over the
period of 1870 to 1914. Using impulse response analyses and panel regressions, the
results show that a 1% fall in the price level is associated with an increase in the
public debt ratio of between 0.23% and 0.33% points.

The IMF (2019b) assessed the impact of inflation shocks on the public debt-to-GDP
ratio in 19 advanced economies using simulation and estimation approaches. The
findings from both approaches suggest that a 1% point shock to inflation rate
reduces the public debt-to-GDP ratio by about 0.5 - 1% points. The results further
suggest that the impact is stronger and more persistent when the public debt
maturity is longer. Also, the research outcome implies that modestly higher inflation,
even if complemented by some financial repression, could marginally reduce public
debt burden in many advanced economies.

Romero and Marin (2017) analysed the relationship between public debt,
economic growth, money supply growth, and inflation using a sample of 52 net
debtor countries over the period 1961-2015. Employing the VAR panel data
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estimation technique, the authors found that an increase in public debt is
inflationary, particularly in countries whose public debt was already high. That is, an
increase in the public debt/GDP ratio was strongly associated with high inflation in
highly indebted developing countries. Contrary, the findings indicated that the debt-
inflation relationship was not significant for developed countries.

Lopes da Veiga, Ferreira-Lopes and Sequeira (2016) analysed the implications of
public debt on economic growth and inflation in a group of 52 African economies
for the period covering 1950 to 2012. The results show that high levels of public debt
are associated with reduced rates of economic growth and rising levels of inflation.

Nguyen (2015) examined the impact of public debt on inflation with control
variables of money supply, real GDP per capita, private investment, budget
revenue, government investment, government current expenditure and frade
openness in 15 developing economies of Asia, for the period from 1990 to 2012. The
authors utilised the Pooled Mean Group estimation and panel differenced GMM
Brundell-Bond regression techniques to test the government debt-inflation nexus. The
results show that public debt, economic growth, broad money supply, public
investment, and trade openness are significantly inflationary in studied economies of
Asia suggesting a positive relationship between the variables.

Kwon, McFarlane and Robinson (2009) investigated the relationship between
public debt and inflation using panel data covering the period from 1963 to 2004 for
71 countries — composed of developing and developed countries. Using ordinary
least squares estimation and a VAR model, the results indicate that the relationship
between public debt and inflation holds strongly and positive in indebted
developing countries, weakly in other developing countries, but generally not in
developed economies.

Apart from the above-cited studies on public debt-inflation linkage, there is a long
strand of empirical literature on the relationship between inflation and public debt.
These studies include Cherif and Hasanov (2018), Krause and Moyen (2016), End et
al. (2015), Reinhart and Sbrancia (2015), and Akitoby, Komatsuzaki and Binder (2014),
among others. In the main, however, the explored empirical literature in this study
provides evidence supporting both positive and negative impact of public debt on
inflation. Overall, this literature survey shows that the impact of public debt on
inflation varies across studied economies.

Research methodology

Data availability and definition of variables

The study utilises annual time series data for the period 1980-2020. The data for all
variables come from World Development Indicators, an electronic database of the
World Bank. The variables included in the study comprise inflation, public debf,
money supply, interest rate, investment, and real per capita income (a proxy for
economic growth). Table 2 outlines the definitions and a priori expectation of each
variable.

Table 2 Variable description and a priori expectation

Variable Variable description A priori expectation

Inflation Consumer prices (annual %) -

Public debt Total public debt (% of GDP) Positive
Money supply Broad money supply (% of GDP) Positive
Interest rate Monetary policy rate (annual %) Positive
Investment Gross fixed capital formation (% of GDP) Negative

Real per capita income Real G.DP / Total population - {proxy - for Positive

economic growth)
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Estimation techniques — ARDL bounds testing procedure

In this study, the ARDL bounds testing approach is applied to examine the long-run
cointegration relationship between public debt and inflation (Narayan, Smyth, 2009;
Pesaran, Shin, Smith, 2001). Since Zimbabwe has been subjected to various
economic shocks likely to have affected its debt policies, the trends of its debt/GDP
ratio and inflation hints of structural changes. The estimation model used in this
paper, therefore, accounted for structural breaks in the inflation series based on
Zivot-Andrews (ZA) unit root test (e.g. Uctum, Thurston, Unctum, 2006). The Zivot-
Andrews (1992) test is basically a modification of the Phillip-Perron (1988) unit root
test (Uctum, Thurston, Unctum, 2006).

The ZA test determines endogenously whether the series are trend-stationary in
the presence of a one-time structural break in the series (Uctum, Thurston, Unctum,
2006) (Appendix for the Zivot and Andrews (1992) unit root test functions). The ZA test
allows for a single break in the intercept and the trend-slope of the series (Zivot,
Andrews, 1992). Testing for stationarity allowing for structural breaks has two main
advantages: (i) it prevents the unit root test results from becoming bias towards unit
root — which is a common problem in conventional unit root tests; and (i) it can
identify when a possible break occurred (Glynn, Perera, Verma, 2007).

The selection of the breakpoint for the dummy variable in equations A1, A2 and
A3 in Appendix 1 is viewed as an outcome of an estimation procedure that is
designed to fit b, to a certain trend-stationary representation (Glynn, Perera, Verma,
2007; Zivot, Andrews, 1992). That is, the ZA test assumes that the alternative
hypothesis specifies that b, can be a trend-stationary process with one break in the
trend that occurs at an unknown point in time (Zivot, Andrews, 1992). The goal of the
LA test is to find the breaking point that supports this hypothesis the most (Glynn,
Perera, Verma, 2007). Thus, the ZA test estimates a regression for every possible break
date chronologically and the year of structural changes is determined based on the
most significant t-statistics for a(Saatcioglu, Korap, 2008).

To fully specify the model, four conftrol variables were added, namely, money
supply, interest rates, investment and real per capita income. Hence, the estimated
ARDL model is specified as:

n n n n
Amy = ¢o + Z bqATe_; + Z ¢,iApdy_; + Z ¢3iAms;_; + Z b4 Ainty_;

1
+ Z ¢siAinv,_; + z Geidye—i + G771 + Pgpdi_1 + Poms;,_4 )

+ ¢10mtt 1t ¢11mvt 1+ &12Ye-1 + G13DUgg + U1,

where 1 is log of consumer inflation; pd is log of public debt; ms is log of money
supply; int is log of interest rate; inv is log of investment; y log of real per capita
income; ¢, is a constant; ¢, — ¢g are the short-run coefficients; ¢, — b,3 are the
long-run coefficients; A is the difference operator; n is the maximum lag length; pyy is
the error term; tis the time period; and DU is the dummy variable.

The bounds F-testing procedure is used in this study to test the existence of the
long-run relationship of the variables in the inflation model (equation 1). In the
bounds F-testing procedure, the null hypothesis of no cointegration among the
variables in equation (1) is tested against the alternative hypothesis that there is a
cointegration among the variables under study (Pesaran, Shin, 1999; Pesaran, Shin,
Smith, 2001). The computed F-statistic is compared with two sets of critical values
reported by Pesaran and Shin (1999) and Pesaran, Shin and Smith (2001) for the three
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given significance levels — 1%, 5% and 10% (e.g. Odhiambo, 2021a). The first set of
critical values assumes that all variables included in the ARDL model are integrated
of order zero [I(0)], while the other set assumes that the variables are integrated of
order one [I(1)] (e.g. Narayan, Smyth, 2009). When the computed test statistic
exceeds the upper critical bounds value, [I(1)], then the null hypothesis is rejected
(e.g. Odhiambo, 2021a; Narayan, Smyth, 2009). When the computed F-statistic is
lower than the lower bounds value, [I(0)], then the null hypothesis of no cointegration
cannot be rejected (e.g. Narayan, Smyth, 2009). However, when the F-stafistic falls
info the bounds, the cointegration test becomes inconclusive (e.g. Odhiambo,
2021b; Narayan, Smyth, 2009).
The ECM model based on Equation 1 is given as Equation 2:

n n n n
Amy = ¢o + z bqiAmTe_ + Z ¢oiApd;—; + Z ¢3iAms,_; + Z by Ainty_;
=1 i=0 . =0 i=0 )
+ Z $siAinv,_; + 2 eidyi—i + Z 81ADUgo;—; + W1 ECM_q pyt
i=0 i=0 i=0

where §; is the short-run coefficient of the dummy variable; y, is the coefficient of
ECM,_;; ECM,_; is the error-correction term lagged by one period; and all variables
remain as defined in Equation 1.

The error-correction term lagged by one period, ECM;_;, is obtained from the
long-run equilibrium relationship (the estimated cointegrated equation). The
coefficient of ECM,_,, Y, signifies the speed of adjustment at which inflation reverts
to its long-run equilibrium position following a shock in the economy (Madito,
Odhiambo, 2018). For stability and convergence to long-run equilibrium to be
achieved after a shock in the economy, {;; must be within the (0, -1) interval.

Empirical results and analysis

Stationarity test results

As with other time-series data techniques, this study performed stationarity tests of
variables using the Dickey-Fuller Generalised Least Square (DF-GLS) and the Phillips-
Perron (PP) unit root tests proposed by Newey and West (1987) and Elliot,
Rothenberg and Stock (1996), respectively. The lag lengths in DF-GLS and PP were
spontaneously selected by Schwarz Information Criterion (SIC) and Newey-West
bandwidth test truncation lag techniques, respectively (Newey, West, 1987). The
results of the stationarity tests are presented in Tables 3 and 4.

The results reported in Tables 3 and 4 show that investment is integrated of order
zero, [I(0)], whereas inflation, public debt, money supply, interest rate and economic
growth are integrated of order one, [I(1)]. The confirmation that the order of
integration of the variables used in the study is at most one certifies the applicability
of the ARDL bounds approach.

The conventional unit root tests performed above are usually weak in the face of
structural breaks. Therefore, prior to the application of the bounds F-test for
cointegration, the study implemented the ZA structural break unit root tests, allowing
for one endogenously determined structural break. The null hypothesis is that inflation
has a unit root with a structural break in both the intercept and trend. The summary
of results of the ZA test are reported in Table 5.

22



Croatian Review of Economic, Business and Social Statistics (CREBSS)

UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online)

Vol. 7, No. 2, 2021, pp. 14-30

Table 3 Stationarity test of all variables: DF-GLS test

. Stationarity of all Stationarity of all variables in first
Variable N R .
variables in levels difference

11 -2.085 -5.970***
pd -1.378 -5.300***
ms -2.186 -5.671***

int -2.506 -5.819***
inv -3.399** -

y -1.406 -4.981***

Notes: *** and ** denote stationarity at 1%, and 5% significance levels, respectively.

Table 4 Stationarity test of all variables: PP test

. Stationarity of all Stationarity of all variables in first
Variable N R .
variables in levels difference

Il -2.217 -6.073***

pd -1.659 -5.192%**

ms -2.066 -5.490%**

int -2.970 -6.741%**
inv 3.435** -

Y -1.501 -5.213***

Notes: *** and ** denote stationarity at 1%, and 5% significance levels, respectively.

Table 5 Stationarity test of all variables: ZA test

. Stationarity of all Stationarity of all variables in first
Variable N . . Break year
variables in levels difference

T -4.917 -6.434*** 2009
pd -2.624 -5.486** 2007
ms -3.518 -6.039*** 2009

int -4.902 -6.172%** 2009
inv -5.578** - 1999

y -5962** - 2009

Notes: *** and ** denote stationarity at 1%, and 5% significance levels, respectively.

The results of the ZA test presented in Table 5 confirm previous findings, reported in
Tables 3 and 4, that none of the study variables is 1(2) and further show that the
structural change in inflation took place in 2009. The year 2009 coincides with the
political change that occurred in Zimbabwe when the country formed the
Government of National Unity. The new government instituted substantial economic
reforms such as the implementation of a multicurrency management and strict
adherence to a cash budget system (IMF, 2014; GoZ, 2009a; 2009b). These political,
economic and monetary transformations radically reduced inflation rate, focusing
largely on the use of market-based fiscal and monetary policies (World Bank, 2020;
IMF, 2014).

ARDL bounds test for cointegration results

The Akaike Information Criterion test was applied in order to determine the optimal
lag length of each variable. The results of the ARDL bounds for cointegration are
reported in Table 6.

The results of the ARDL bounds cointegration test presented in Table 6 show that
the calculated F-stafistic is higher than the upper bound critical value at the 1%
level. This implies that there is a unique cointegration vector between inflation, public
debt, money supply, interest rate, investment, real per capita income, and the
dummy variable.
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Table 6 ARDL-bounds test for cointegration results

Dependent Function F-statistic Cointegration
variable status
Inflation (1) F(m | pd, ms, int, inv, y, DUg9) 8.716*** Cointegrated

Asymptotic critical values (unrestricted constant and no trend)

Pesaran, Shin and Smith 1% 5% 10%
(2001)  critical  values 1(0) I(1) 1(0) I(1) 1(0) I(1)
[Case 3] 2.54 3.86 2.06 3.24 1.83 2.94

Notes: *** signifies statistical significance at 1%.

Long-run and short-run estimation results

The estimated long-run and short-run coefficients for Equation (1) are reported in

Table 7, Panels A and B, respectively.

Table 7 Long-run and short-run coefficients

Panel A: Estimated long-run coefficients (elasticities): Regressand: log of consumer inflation ()
Regressors Coefficient t-ratio p-value
constant -15.381** -2.421 0.028
pd 1.104** 2.960 0.019
ms 1.469*** 3.986 0.001
int 1.204*** 3.121 0.004
inv 0.059 0.179 0.840
y 0.973 0.380 0.707
DUy 0.141 0.272 0.788

Panel B: Estimated short-run coefficients (elasticities): Regressand: log of consumer inflation (Am,)
Regressors Coefficient t-ratio p-value
Am(1) 0.140** 2.433 0.024
Apd 0.877* 1.961 0.069
Ams 1.542%* 6.134 0.000
Aint 1.295%** 3.848 0.001
Ainv 0.111 0.358 0.723
Ainv(1) -0.567* -1.819 0.080
Ay 1.263 0.967 0.342
ADUgq -1.739 ~-1.344 0.184
ECM,_4 -0.590%** -3.183 0.001

R-bar-squared: 0.868; F-statistic: 28.793***; Prob|[F-statistic]: 0.000; DW statistic: 1.884; Akaike Info.

Criterion: 2.586

As Table 7 [Panel A] shows, the results indicate that in the long-run, public debt,
money supply and interest rates are inflationary and statistically significant at the 5%,
1% and 1% significance levels, respectively. This outcome implies that public debt
positively influences inflationary processes in Zimbabwe in the long run — meaning
that public debt dynamics may be pushing up the general price level. In line with
the findings, there is room to suggest that the Zimbabwean government is using
monetary means to finance part of its debt (e.g. IMF, 2019a; 2009). The result is in line
with the study expectations and is consistent with the findings in Romero and Marin
(2017) and Nguyen (2015). Although investment and real per capita income have
the expected positive sign, they were found to be statistically insignificant in the long
run.

The short-run results presented in Panel B of Table 7 reveal that the relationship
between public debt and inflation dynamics is positive and statistically significant in
the short run. This result is not unique to this study as it is consistent with previous
studies such as Kwon, McFarlane and Robinson (2009). Further, inflation in the
previous year, money supply and inferest rate in the current year were found to
positively affect inflation in a significant way. In view of both long-run and short-run
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results, there is evidence that public debt, money supply and interest rate have a
staftistically significant and positive impact on inflation process in Zimbabwe. These
findings are supported in empirical literature by studies such as Nguyen (2015) and
Mankiw (2012), and theoretically by Friedman (1970). Conversely, investment in the
current period, real per capita income and the dummy variable are statistically
insignificant in the short run, implying that they have no impact on inflation.

Furthermore, the short-run results show that investment lagged by one period has
a statistically significant and negative impact on inflation, which is consistent with
prior expectations. In literature, uncertainty linked with a high and explosive
unanficipated inflation negatively affects the rate of return of capital and
investment (e.g. Andrés and Hernando, 1997). Similarly, low levels of investment fuel
demand pull-inflation (e.g. Mohr, 2008). Lastly, as regards the speed of adjustment,
the coefficient of the error-correction term lagged by one period (ECM;_,) has the
expected negative sign and within the (0,-1) interval and statistically significant at
the 1% significance level. This implies that in the event of a shock to the Zimbabwean
economy, inflation adjusts to equilibrium at a rate of 59% per annum.
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The performed model stability tests show that the plots of the cumulative sum of
recursive residuals (CUSUM) and cumulative sum of squares of recursive residuals
(CUSUMQ), presented in Figures 2 and 3, are within the 5% bounds. This implies that
the model is stable, and the estimated results are consistently reliable.

Concluding remarks and policy implications

In this paper, the authors analysed the impact of public debt on inflation process in
Zimbabwe, covering the period 1980-2020. Zimbabwe is among the developing
countries in the world that are battling with high levels of inflation and are in severe
public debt distress (IMF, 2020). The study employed the autoregressive distributed
lag bounds testing approach to cointegration and an error correction model. The
study incorporated structural breaks following the Zivot and Andrews (1992) unit root
test. The four control variables included in the model were money supply, interest
rate, investment and real per capita income. The ARDL bounds test results show
evidence of the existence of a long-run and short-run equilibrium relationship
between public debt and inflation. The study finds evidence in support of a
statistically significant and positive impact of public debt on inflation dynamics in
Zimbabwe, irrespective of the time frame considered. The results further show that
money supply and inferest rate positively drive inflation process in Zimbabwe,
irespective of whether the regression analysis is carried out in the short or long run.
Based on the findings, therefore, public debt dynamics matter for inflation process in
Zimbabwe. Therefore, the government should be mindful of increases in public debt
as this was found to be inflationary.

Consequently, the study recommends that the government clears outstanding
foreign public debt arrears and prioritise strict adherence to proper public financial
management practices. There is also a need to continue growing the domestic
revenue base and increase revenue mobilisation efforts and efficiency. This helps to
reduce macroeconomic imbalances that lead to public debt and hence
inflationary pressures of a fiscal origin.

In conclusion, the study noted that since 2018, domestic financing has increased,
and the share of foreign currency debt has decreased marginally. This fiscal
dominance in the economy may have a significant implication for monetary policy
in the future. Therefore, it may be prudent to revisit the debt-inflation nexus in
Zimbabwe in the foreseeable distant future to capture these new developments.
Finally, future researches on the subject should consider testing the possibility of the
nonlinear impact of public debt on inflation in Zimbabwe.

This paper acknowledges a growing body of recent empirical literature that
suggest that the relationship between inflation and public debt is nonlinear and that
there, therefore, exists a certain threshold beyond which inflation increases public
debt and below which the relationship is insignificant. The paper also left out
causality analyses between the two variables of interest — inflation and public debt.
This paper, therefore, recommends that future studies on the subject perform a
precise estimation of the threshold level and the direction of causality between
inflation and public debt in the study country.
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APPENDIX

The Zivot-Andrews (1992) unit root test with an unknown break-

point in the deterministic frend function
The deterministic trend of the inflation series is influenced by a: (i) change in mean
(Model A); (i) change in slope (Model B); or by (i) both changes (Model C).

Model A: Change in mean
K
by = uy + 0,DU (1) + f1t + Pp1be_1 + Z 01jAby_j + eq; (A1)
j=1

Model B: Change in slope

k
by = up + v, DT () + ot + Ppobe—q + Z 82jAb;_j + e, (A2)
j=1
Model C: Change in mean and slope
k
by = puz + 0;DU (1) + v, DT (1) + Bat + p3bey + Z 83jAb;_j + e3¢ (A3)

j=1

where =d/T is the unknown sample ratio to be estimated; T is the number of
observations; d is the unknown break point; the level dummy DU (m) = 1ift >
d and 0 otherwise. The slope dummy DTy (m) =t—dift > dand 0 otherwise. The null
hypothesis of a unit root is that ¢; = 1,i = 1,2,3. The ADF statistics, t(¢;) are computed
for each value of T and the inf [t(¢;)] statistics are used for testing the null hypothesis
against the frend-stationary alternative. The null hypothesis is rejected if these
statistics are less than their asymptotic critical values (e.g. Uctum et al., 2006; Zivot,
Andrew, 1992).
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Abstract

This study investigates the impact of foreign capital inflows on poverty in Vietnam,
using annual fime series data from 1990 to 2018. The study was motivated by the
need to establish if burgeoning foreign capital inflows in Vietham can support the
poverty alleviation agenda. Foreign direct investment (FDI) and external debt were
used as proxies for foreign capital inflows; and infant mortality rate, Human
Development Index (HDI) and household consumption expenditure were used as
poverty proxies. Using the autoregressive distributed lag (ARDL) approach, the study
found foreign direct investment to reduce poverty in the short run and long run when
household consumption expenditure was used as a poverty measure. However, the
study found FDI to worsen poverty in the short run when infant mortality rate and HDI
were used as poverty proxies. The study found external debt to have poverty
mitigating effect in the short run regardless of the poverty measure used and in the
long run only when household consumption expenditure was used as a poverty
measure.
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Infroduction

Vietham is among one of the signatories to the Sustainable Development Goals
(SDGs), a successor to the Millennium Development Goals that ended in 2015. The
step that was taken by Vietnam to sign the agreement implies a consented
government effort to meet the 17 SDGs. Among the SDGs is poverty reduction, which
gives Vietnam the pressure to confinue seeking ways to reduce poverty. Vietham
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has integrated the SDGs in the Socio-Economic Development Plans (SEDPs) focused
on changing strategies and actions by ministers, provinces, and agencies (SDG
Business Hub, 2020). The adoption of the Doi Moi in 1986 marked a turning point in
Viethnam economic development and poverty reduction journey. The Doi Moi
policies slowly but surely transformed Vietnam from a centrally planned economy
info a market-oriented economy (Steer, 2020). Despite the spate of economic
growth, coupled with poverty reduction, some regions in Vietham still lag behind,
with high poverty levels among the minority and ethnic groups (Steer, 2020).

Vietnam has made strides in reducing poverty, although the war against poverty
is far from being over (Quyen, 2019). A cocktail of targeted poverty reduction
programmes, such as, P-135, Hunger and Poverty Programme and the NTP-PR -
health insurance for the poor; P-132 and P-134 - targeting Central Highlands to
improve land ownership and housing conditions (Quyen, 2019) were rolled out. The
poverty levels in Vietnam fell gradually, for instance, poverty headcount measured
at $1.90 declined from 52.9% in 1992 to 1.9% in 2018 (World Bank, 2020). This coincides
with the tfime that Vietham experienced a surge in FDI from 2.7% of gross domestic
product (GDP) in 1990 to 6.3% in 2018 (World Bank, 2020). These developments have
motivated this study to investigate whether Vietnam can benefit from the
burgeoning foreign capital inflows in the fight against poverty.

The relationship between poverty and other macroeconomic variables has
aftracted attention from researchers in recent years due to the renewed efforts on
poverty reduction spearheaded by the United Nations. Further, the SDGs also
advocate mobilisation of resources from domestic and foreign sources to support
sustainable development, especially in developing countries. A re-examination of
the factors that help in the formulation of effective policies that achieve desired
results of poverty reduction in Vietnam is pertinent. Among the studies that
investigated the impact of external debt on poverty, there is overwhelming
evidence of a positive impact of external debt on poverty (see Zaghdoudi and
Hakimi, 2017; Akram, 2016; Oyedele, Emarah and Ogege, 2013). However, the same
cannot be said with studies that have investigated the impact of FDI on poverty. The
findings are divided among those that found a negative impact between the two
(for example, Magombeyi and Odhiambo, 2018a; Soumare, 2015); those that found
FDI to have no significant impact on poverty (Magombeyi and Odhiambo, 2018b);
and those that found a positive impact of FDI on poverty (see Anetor, Esho and
Verhoef, 2020). However, the scale is tilted towards the negative impact of FDI on
poverty.

To improve the robustness of the results, this study uses three poverty proxies
namely: infant mortality rate, which is a health poverty measure; household
consumption expenditure, an income measure of poverty; and Human
Development Index (HDI), a multidimensional measure of poverty. The study also
uses two measures of foreign capital inflows, namely: foreign direct investment and
external debt. Extant literature has examined the impact of the two foreign capital
flows on poverty using one poverty proxy. Given the multidimensional nature of
poverty, one poverty proxy may not give the true reflection of the relationship
between capital inflows and poverty. This study departs from other studies by
employing poverty proxies that capture varied dimensions of poverty that may alter
the findings made in previous studies. Further, the impact of foreign capital flows on
poverty is examined using the autoregressive distributed lag (ARDL) bounds
approach, which gives the relationship in short run and long run time frames. This is
useful in informing policy as it guides on timeframes (short run or long run) that
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capital inflows are most effective in reducing poverty. Apart from the long-run and
short-run results, the ARDL approach has numerous advantages.

Vietnam was selected for this study because it is one of the signatories to the
SDGs, hence findings from this study will inform poverty related policies. The question
this study seeks to answer is whether Vietham can harness the capital inflows to
reduce poverty apart from high economic growth that has been experienced in the
country; hence the objective of this study is to empirically examine the impact of
capital inflows on poverty levels in Vietham. The rest of the paper is structured as
follows: Section two reviews related literature. Section three outlines the estimation
techniques. The fourth section presents data analysis and the results, while the fifth
section concludes the study.

Review of related literature

Country-based literature

Vietnam adopted the accelerated economic growth through the Five-Year Socio-
Economic Development Plans. The current development plan covers 2016-2020 (IMF,
2006). The first Five-Year Social Economic Development Plan was rolled out in 2001-
2005 (IMF, 2006). The commitment of the Viennese government to poverty reduction
was shown by a draft of a poverty reduction and growth strategy (German
Development Institute, 2020). The Comprehensive Poverty Reduction and Growth
Strategy (CPRGS) in Vietnam seeks to address the three dimensions of poverty,
namely, opportunity, empowerment, and security (German Development Institute,
2020). The strategy aims to support high economic growth coupled with poverty
reduction.

Vietnam implemented targeted poverty reduction policies to accelerate poverty
reduction in the poorest districts and improve the livelihoods of the poor, especially
the ethnic minority groups (UNDP, 2012). The P-135 and P-130 programmes targeted
an improvement in living conditions of ethnic minorities; while P-132 and P-134
targeted Central Highlands to increase access to means of production, land, and
improve housing conditions (UNDP, 2012). Further, targeted poverty reduction
programmes also included the Hunger and Poverty Eradication Program (HEPR) and
the health insurance for the poor ‘NTP-PR’ (UNDP, 2012). These programs have
provided an opportunity for the poor to have access to the means of production
and good health. Vietham emerged to be one of the fast-growing countries, moving
from a centralised economic system to an open economy. The government made
great progress on economic development and poverty reduction through the Doi
Moi that had encompassing reform programmes. The achievement of the Doi Mai is
evident through the Viethamese economic transformation from a low-income
country to a lower-middle income country (UNDP, 2012).

In response to a suit of economic and poverty reduction policies that were
implemented in Vietnam, poverty declined drastically from 52.9% in 1992 to 1.9% in
2018, when poverty headcount measure of $1.90 per day is used (World Bank, 2020).
The same frend is also mimicked when poverty is measured by poverty gap. The
poverty gap, when measured at $1.90 per day, declined from 16.5% in 1992 to 0.9%
in 2018 (World Bank, 2020). Overall, Vietham made great strides in poverty reduction
as exhibited by poverty gap measured at $3.20 and $5.50, where single digits were
recorded in 2018 (World Bank, 2020). Vietnam is among the success stories on the
fight against poverty. Nevertheless, Vietnam is still pressing on with poverty reduction,
especially among the ethnic minority groups under the Sustainable Development
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auspices. Figure 1 shows the frends in poverty when measured by poverty
headcount and poverty gap whereas Figure 2 presents the frends in Human
Development Index (HDI) covering a period from 1990 to 2018.
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Figure 1 Trends in poverty measures
Source: World Bank, 2020.
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Figure 2 Trends in Human Development Index
Source: UNDP, 2020.

Poverty measured by the HDI improved steadily over the years as the country
rolled out different policy packages targeted at accelerating economic growth,
employment, and integration into the world economy. The HDI improved from 0.48 in
1990 to 0.69 in 2018, putting the country in the medium human development
category (UNDP, 2020).

On the foreign capital front, the five-year plans that were implemented in
Vietnam resulted in the country opening its economy, embracing market-based
economy from a central system, attracting foreign capital inflows. The country
established foreign relations and increased international commitments with
international financial organisations (IMF, 2006). The opening up of the economy
resulted in Vietham signing a number of multilateral and bilateral agreements (IMF,
2006). Vietnham actively advanced interest in FDI inflows in the late 1980s under the
Doi Moi policy (United Nations Conference on Trade and Development ‘UNCTAD’,
2008). This resulted in a fransition of Vietnam from an isolated country that was
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centrally planned in the 1970s, info a dynamic and diversified economy integrated
into the world economy in the 2000s (UNCTAD, 2008). The Doi Moi has gradually led
to private participation in the economy and opening up of the economy to FDI
(UNCTAD, 2008).

Vietnam joined a number of economic and trade agreements, such as the World
Trade Organisation (WTO) in 2007 and the Asia-Pacific Economic Cooperation
(APEC) in 1998 (UNCTAD, 2008). The Doi Moi policy gradually resulted in an increase
in FDI inflows from 1987 (UNCTAD, 2008). The FDI has created employment, and has
trained a number of people, thus building human capital (UNCTAD, 2008). Although
reforms started with the Doi Moi in 1986, full gear legal and regulatory reforms came
into effect with the negotiation for the accession to WTO in 1995 (UNCTAD, 2008). A
number of reforms were done as a prerequisite to the accession to WTO in 2007
(UNCTAD, 2008). A major shift came with adoption of the Law on Investment and a
new Law on Enterprises that strived to put domestic and foreign investors on the
same footing (UNCTAD, 2008). Overall, measures implemented to attract FDI focused
on boosting investment capital, technology transfer, creation of jobs and enhancing
management skills (Steer, 2020).
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Figure 3 Trends in foreign capital inflows in Vietham
Source: World Bank, 2020.

Foreign direct investment inflows into Vietham were sluggish from 1980 but picked
gradually from 1987, only to register significant inflows in 1990, where FDI as a
percentage of GDP of 2.8% was received (World Bank, 2020). The inflow of FDI
consistently increased and reached a peak in 1994 at 11.9%, before declining and
maintaining an average of 6% until 2018 (World Bank, 2020). The opening up of the
economy coincided with the surge in FDI (World Bank, 2020). Vietnam recorded an
average of 73.8% of external debt stock as a percentage of GNI, with the most
weight coming from 1991 to 1996 — the years of high external debt stock (World
Bank, 2020). Figure 3 shows the trend in FDI and external debt from 1990.

Theoretical and empirical literature review

The impact of external debt on poverty is indirect, through economic growth and
reduction of resources available to the government to support social and economic
activities such as social safety nets (Loko et al., 2003). Further, high external debt is
expected to slow economic growth through reduction in investment described in
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debt overhang as larger and larger resources are channeled towards debt service
(Krugman, 1988). Another debt overhang postulation explores the increased
expectation that a large debt stock will be financed through the distortionary
measures, such as inflation tax. Investors react by postponing or choosing other high-
risk investments. The Debt Laffer curve illustrates that after a certain level of tax
adjustment, beyond a given point, tax revenue begins to decline due to the factors
described in the two strands of literature that explain debt overhang.

The linkage between FDI and poverty can be explained through direct and
indirect relationships. The indirect relationship is achieved through economic growth
where horizontal and vertical spill over from FDI firms support upstream and
downstream local firms, resulting in an increase in output; technological
advancement; enhanced marketing and management skills; and employment
(Magombeyi & Odhiambo, 2017; Meyer, 2004; Gorg and Greenaway, 2004). The
direct effect is achieved through the increase in government revenue as the FDI firm
pays taxes. The overall impact of taxes paid by FDI subsidiaries depends on the net
effect of the incentives that are given by government to attract them (Magombeyi
& Odhiambo, 2017).

There is vast literature that has explored the impact of external debt on economic
growth and that of FDI on economic growth. It is only in recent years that the
attention of researchers shifted to explore a possible relationship between these two
foreign capital inflows and poverty. This was heightened by the United Nations
initiative on the Millennium Development Goals and the current Sustainable
Development Goals that set targets on a plethora of sustainable development
meftrics in various social and economic areas. Among the studies that investigated
the impact of external debt on poverty, there is overwhelming evidence of a
positive impact of external debt on poverty (see Zaghdoudi and Hakimi, 2017;
Akram, 2016; Oyedele et al., 2013; Loko et al., 2003), while those studies that
explored the impact of FDI on poverty found mixed results with the scale filted
towards a poverty reducing effect of FDI (see, Magombeyi and Odhiambo, 2018q;
2018b; Soumare, 2015; Gohou and Soumare, 2012).

Zaghdoudi and Hakimi (2017) investigated the impact of external debt on poverty
in a study on 25 developing countries using data from 2000 -2015. The study used
poverty headcount of $3.10 a day and external debt as a percentage of GNI.
Employing a panel cointegration model, a strong positive impact was confirmed
between poverty and external debt. Akram (2016) investigated the impact of public
debt on economic growth and poverty in Bangladesh, India, Pakistan, and Sri Lanka.
Using standard panel data, the study found that public external debt or external
debt servicing has an insignificant relationship with income inequality.

Oyedele et al., (2013) investigated the impact of debt on poverty in Nigeria using
a multiple regression analysis. Poverty was measured by public expenditure on social
goods and services to GDP, while debt was measured by external debt to GDP. In
the study, external debt and debt servicing were found to cause poverty. Loko et al.
(2003) analysed the effect of external debt on poverty in low-income countries, using
the general method of moments (GMM). Poverty proxies used in the study were life
expectancy, infant mortality rate and gross primary enrolment rates. In the study,
external debt was found to have limited adverse effect on non-income poverty
indicators - life expectancy and infant mortality rate.

Studies that have investigated the impact of FDI on poverty have found mixed
results. Some studies found a positive impact (see, Magombeyi and Odhiambo,
2018a; 2018b; Soumare, 2015; Gohou and Soumare, 2012), while others found a
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negative impact of FDI on poverty (see, Anetor et al., 2020; Huang, Teng and Tsai,
2010). The last category of studies found FDI to have no impact on poverty (see, for
example Akinmulegun, 2012). The findings from these studies affirm the need for a
country-by-country study on the relationship between FDI and poverty, thus, making
another study on Vietham important in informing policy choices that are effective in
reducing poverty.

Magombeyi and Odhiambo (2018a) in a study on South Africa, using infant
mortality rate, household consumption expenditure and life expectancy as proxies
for poverty, found FDI to have a positive impact on poverty reduction when poverty
was measured by infant mortality rate. In the same study, FDI was found to have no
impact on poverty when household consumption expenditure and life expectancy
were used as poverty proxies. Magombeyi and Odhiambo (2018b) investigated the
impact of FDI on poverty in Botswana using the ARDL approach. When life
expectancy was used as proxy, a positive impact on poverty reduction was
revealed in the short run. In the same vein, Soumare (2015) in a study on Northern
African countries, found a positive association between poverty reduction and FDI.
Fauzel, Seetanah and Sannassee (2015) found the same results in a study on sub-
Saharan African countries using data from 1990 to 2010, poverty headcount as a
poverty proxy, and panel vector error correction approach.

Gohou and Soumare (2012), in a study on Central and East African countries,
employed HDI and GDP per capita as proxies for poverty and found FDI to have a
negative impact on poverty. Shamim, Azeem and Naqvi (2014) found the same
results in a study on Pakistan using poverty headcount as a proxy for poverty.
Fowowe and Shuaibu (2014), in a study of 30 African countries, using poverty
headcount as a proxy for poverty, found the same results as Gohou and Soumare
(2012). In the same spirit, Ucal (2014) found FDI to reduce poverty in a study on 26
developing countries using unbalanced panel analysis with data spanning from 1990
to 2009. Although FDI was found to have a poverty mitigating effect, another relook
into the relationship remains important because of the time lag from the time these
studies were done; the poverty measures used and the sample size.

The second group of studies found FDI to worsen poverty. Anetor et al., (2020)
investigated the impact of FDI, trade and foreign aid on poverty in 29 sub-Saharan
African countries using Feasible Generalised Least Squares (FGLS). In the study, FDI
was found to have negative effects on poverty reduction. Magombeyi and
Odhiambo (2018b) found the same results as Anetor et al. (2020) in a study on
Botswana. Employing ARDL approach, FDI was found to worsen poverty when life
expectancy was used as a poverty reduction proxy in the long-run. The same study
also found a negative impact of FDI on poverty reduction when household
consumption expenditure was used as a measure of poverty, in the short run. The
same findings were obtained in separate studies by Huang et al. (2010) in East Asia
and Latin America and Ali, Nishat and Anwar (2010) in a study on Pakistan.

The third group of studies found FDI to have an insignificant impact on poverty.
Magombeyi and Odhiambo (2018b) in a study on the impact of FDI on poverty
reduction in Botswana using household consumption expenditure as a proxy, found
an insignificant impact in the long run. The same study also found insignificant
relationship between poverty and FDI when infant mortality rate was used as a
proxy. In the same vein, Gohou and Soumare (2012) found FDI to have an
insignificant impact on poverty in Southern and Northern regions in Africa.

The findings from studies reviewed show a variation depending on the study
period, poverty proxy used, methodology employed and the study area under
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consideration. Given the dynamic changes that take place in the economic, social,
and political spaces, another study on the impact of foreign capital inflows on
poverty will inform policy in Vietnam on its poverty reduction journey, in general, and
among the country’s ethnic minorities, in particular.

Estimation techniques

ARDL approach to cointegration

In this study the ARDL bounds testing approach is used because of a number of
advantages it has. The ARDL-bounds approach is based on a joint F-statistic with a
non-standard distribution (Pesaran et al., 2001). The ARDL approach to cointegration
involves an OLS estimation of the ARDL model to establish long-run relationship. This
stage involves construction of the unrestricted error correction model and the testing
of the lagged level variables for a long-run relationship (see Pesaran et al. 2001). The
ARDL model based on two setfs of critical values, an upper bound and a lower
bound. If the calculated F-statistic is above the upper bound critical value, the null
hypothesis of no long-run relationship is rejected and cointegration is confirmed,
while in the case of the F-statistic falling below the lower bound, the hull hypotheses
of no cointegration cannot be rejected (Pesaran et al., 2001). When the calculated
F-statistic falls between the lower and the upper bound, the results are inconclusive
(Pesaran et al., 2001). The critical values provided by Pesaran el al. (2001) are
suitable for samples between 500 and 1000 and 20 000 to 40000 replications
(Narayan, 2005). Given the small sample in this study, critical values developed by
Narayan (2005) are used for a sample of 30. The critical values are also reported in
Table 2. The advantages of the ARDL approach include: robustness in small samples;
the approach uses a single reduced form equation compared to some approaches
that use a system of equation like the Johansen and Juselius (1990); the ARDL
approach does not require all variables to be integrated on the same order, a
combination of variables integrated of order 0 [I (0)], order one [I(1)] or fractionally
infegrated can be used (Pesaran, Shin and Smith, 2001).

Variable description

The main variables of interest in this study are foreign capital inflows and poverty.
Three poverty proxies namely, infant mortality rate, household consumption
expenditure and human development index are used in this study. Infant mortality
rate is measured by the number of infant deaths per 1000 births; human
development index is a composite measure of living standard, life expectancy and
schooling; and household consumption expenditure is expressed as a percentage of
GDP. Foreign capital flows are measured by foreign direct investment (FDI) as a
percentage of GDP and external debt (EXD) as a percentage of gross national
income. The impact of FDI on poverty is expected to vary depending on the
measure of poverty used. While the impact is anticipated to be negative when
poverty is proxied infant mortality rate, it is expected to be positive when poverty is
measured in terms of HDI and household consumption expenditure. In the same
vein, external debt is expected to have a negative impact on HDI and household
consumption expenditure but a positive impact on infant mortality rate.

Other conftrol variables included in the study are: i) trade balance as a
percentage of GDP (TR); which captures the trade volume of a country with external
parties. A positive relationship is expected between frade balance and poverty —
measured by HDI and household consumption expenditure and a negative
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relationship when poverty is measured by infant mortality rate; ii) economic growth
(GDPR), proxied by real GDP growth rate, which captures standards of living. A
positive impact is expected when poverty is measured by HDI and household
consumption expenditure, and a negative impact is anticipated when poverty is
measured by infant mortality rate; i) education (EDU), captured by gross primary
school enrolment. Education is expected to reduce poverty; and iv) price level (INFL)
measured by GDP deflator. Price level is expected to worsen poverty levels.

Models

This study employs two (2) models to investigate the impact of foreign capital inflows
on poverty in Vietnam. Model 1 investigates the impact of FDI on poverty when
poverty is measured by human development index (HDI), household consumption
expenditure (HCE) and infant mortality rate (INFA) respectively, whilst holding the
control variables the same. Model 2 captures the impact of external debt on
poverty when poverty is measured by HDI, HCE and INFA respectively, whilst keeping
control variables the same. The ARDL model specification are given in Equations 1
and 2.
ARDL General Model Specification:
n

AP, = 9, + Z 94; AP,,_; + Z 9,; AFDI,_; + Z 95; AGDPR,_; + Z 9,4; ATRD,_;

(1)
+ Z 9s; AEDU,_; + Z 9¢; AINFL_; + 95Py_; + 9gFDI_; + 99GDPR,_,

=0 i=0
+ 9,3 TRD,_; + 91,EDU;_; + 91,INFLe_ + 1iy¢

n
ARy = By + Z Bt APy + z Bt AEXD,_; + z B3i AGDPR,.; + z Bas ATRP,
i=

2
+2651AEDUt 1+z Bei AINFLy_; + BPoe_s + BoFDIe_y + BsGDPR,
=0 i=0

+ BlOTRDt—l + B11EDU_q1 + B12INFL_q + pypt

where B, is poverty and takes the value of HDI - Human Development Index, HCE -
household consumption expenditure and INFA - infant rate in each of the equations
where foreign direct investment (FDI) and external debt (EXD) are key explanatory
variables, whilst the control variables remain the same. The control variables are
GDPR-real Gross Domestic Product, TRD-tfrade balance, EDU-education, and INFL-
inflation. 9, and-B, are constants, 9; — 95 and B; — Bs are coefficients and ¢ is the error
term.

The error correction specification of Equations 1 and 2 are given in Equation 3 and
4, respectively:

n n n n
AP, = 9, + Z 94 AP, _; + Z 9,; AFDI,_; + Z 94; AGDPR,_; + Z 9,4; ATRD,_;

+ Z 9:; AEDU;_; + Z 9i APNFL,_; + y;ECM,_1 + ¢

i=o i=o
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n n n n
Pac=Bo+ ) BuiBPuui+ Y By AEXD,+ ) By AGDPR,; + Y By ATRD,
i=1 i=0 i=0 i=0 (4)

n n
+ ) BsiAEDUL_y + ) Boi APNFLy_; + yoECMc_, + by

where 9;; — 95; and y; and y, are coefficients, ECM;_, is lagged error correction term,
Us is white noise error term and the rest of the variables are as defined in Equations 1
and 2.

Data Sources

Annual time series data from 1990 to 2018 was used to investigate the impact of
foreign capital inflows on poverty in Vietham. Infant mortality rate (INFA), trade
balance (TRD), GDP growth rate (GDPR), foreign direct investment (FDI), external
debt (EXD) and gross primary school enrolment (EDU) data was extracted form
World Bank Development Indicators (World Bank, 2020). Human Development Index
data was obtained from United Nations Development Programme (UNDP, 2020).
Microfit 5.0 was used for data analysis.

Results

Unit Root Test

Although the ARDL bounds testing approach does not require pretesting of variables
for stationarity, unit root tests were done to ascertain that the variables included in
the models are not integrated of an order greater than one — as the approach falls
away with variables integrated of an order greater than 1. Two-unit root tests were
used in this study, namely, Dickey Fuller Generalised Least Squares (DF-GLS) and
Phillips Perron (PP). The results of the unit root tests are reported in Table 1.

Table 1 Unit root test results

ADF-GLS Test PP Test
Variable Stationarity of Variable | Stationarity of | Stationarity of | Stationarity of
in Levels Variable in First | Variable in Levels Variable in First
Difference Difference
Without With Without With Without With Without With
Trend Trend Trend Trend Trend Trend Trend Trend
HDI -0.4063 -0.7599 -2.4124** -6.7889*** | -1.6107 -3.0173 -8.6046*** | -8.7079***
INFA -0.9425 -0.8598 -2.3661* -2.9121* -1.1947 -1.7316 -8.8084*** | -5,9200**
HCE -1.3139 -1.5878 -3.5224*** | -4.6460*** | -1.7032 -2.2657 -3.9566** -4.4938***
FDI -2.2887** -2.5286** | - -4.9438*** | -2.6760* -2.6092 - -4.7709***
EXD -4.1328*** | -5.8740*** | - - -4.2533*** | -5.979*** - -
GDPR -2.1991** -3.0216** - - -2.6753* -3.0541*
TRD -0.8685 -3.8213** -2.5727** - -6.7717%* | -6.7829%** | -
EDU -3.8271*** | -3.8573*** -1.6219 -1.6271 -2.8855* -3.5676*
PL -0.6629 -1.46885 -1.9792** 5.8907*** | -7.5940*** | -8.7394***

Note: *, ** and *** denote stationarity at 10% 5% and 1% significance Ievels respec‘nvely

The unit rooft results presented in Table 1 reveal that all variables are stationary in
their levels or in first difference. The results give a green light to proceed with the
ARDL approach on the analysis of the impact of foreign capital inflows on poverty in
Vietnam. To proceed with the analysis, the next step is to test for cointegration. The
cointegration results are specified in Table 2.
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ARDL bound test to cointegration
The results of the bounds test for cointegration for Function 1-6 are presented in Table

2.
Table 2 Cointegration results and critical values
CIF proxy Independent | Function F —statistic Cointegration
Variables Status
Foreign HDI F (HDI | FDI, GDPR, EDU, TRD, INFL) | 5.2714** Cointegrated
Direct HCE F (FDI| GDPR, EDU, TRD, INFL 3.9478* Cointegrated
|(ﬂve)5’fmeﬂ’f INFA F (FDI| GDPR, EDU, TRD, INFL 5.7988** Cointegrated
FDI
External HDI F (EXD | GDPR, EDU, TRD, INFL 4.1853* Cointegrated
Debt HCE F (EXD | GDPR, EDU, TRD, INFL) 4.9893** Cointegrated
(EXD) INFA F (EXD | GDPR, EDU, TRD, INFL) 4.6138** Cointegrated
Asymptotic Critical Values (unrestricted intercept and no trend)
Pesaran et al. (2001:300) | 10% 5% 1%
critical values (Table CI (i) | I (0) 1 (1) | (0) I (1) | (0) I (1)
Case lll) 2.26 3.35 2.62 3.79 3.41 4.68
Narayan (2005) critical vales 2.58 3.86 3.13 4.61 4.54 6.37

Note: *, ** and *** denote statistical significance at 10%, 5% and 1% levels respectively.

The F-statistic for each function is compared to the critical values, also provided in
the table. If the F-statistic is greater than the | (1) bound at 1%, 5% or 10% significance
level, cointegration is confirmed. However, if the F-statistics is less than | (0) bound, no
cointegration is confirmed. The results of the cointegration test, using the critical
values by Narayan (2005), displayed in Table 2, confirm the presence of
cointegration across all the functions, implying the presence of a long-run
relationship among the variables in each function.

Coefficient estimation

Confirmation of cointegration in the six functions, as specified in Table 2, implies that
the study proceeds to the estimation of coefficients — both long-run and short-run
coefficients. This is done using the ARDL procedure. Selection of optimal lags for
variables in the equations was done using the Schwarz Bayesian Information Criteria
(SIC) or the Akaike Information Criteria (AIC), depending on the approach that gives
the most parsimonious result. The optimal lag length selected for Function1 is ARDL
(2,2,1,0,0, 1), based on SIC; for Function 2, itis ARDL (1, 0, 0, 0, O, 1), based on AIC;
for Function 3, it is ARDL (1,0, 2, 0,0,0), based on SBC; for Function 4, it is ARDL (1, 2,
1,0, 2, 2), based on AIC; for Function 5, ARDL (1, 0, 2, 0, O, 2), based on SIC; and for
Function 6, ARDL (1, 2, 0, 1, 2, 1), based on SIC. The long-run and short-run
coefficients for Functions 1-3 are reported in Tables 3 and 4, while Tables 5 and 6
show long-run and short-run coefficients for Function 4-6.

Table 3 and Table 4 report long-run and short-run results, respectively when
poverty is measured by HDI, household consumption expenditure (HCE) and infant
mortality rate (INFA) with FDI being the variable of interest. The results show that FDI
has a positive impact on poverty — FDI leads to poverty reduction — both in the long
run and in the short run when household consumption expenditure is used as a
proxy. This is shown by a statistically significant coefficient at 5% and 10% level of
significance in the long run and short run, respectively. Magombeyi and Odhiambo
(2018a) in a study on South Africa and Fauzel et al. (2015) in a separate study on sub-
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Saharan African countries found the same results. Past HDI was also found to have a
significant impact on current HDI. Thus, past poverty reduction measures have an
important impact on the current poverty reduction efforts. This implies that Vietham
policy makers should press on with poverty alleviation policies and benefit from the
dividend of past effort.

Table 3 Long-run results when FDI is used as a key independent variable

Variables Function 1: Dependent | Function 2: Dependent | Function 3: Dependent
variable HDI ARDL (2, 2, 1, | variable HCE variable INFA
0,0,1) ARDL (1,0,0,0,0, 1) ARDL (1,0,2,0,0,0)
Regressors | Coefficient T-ratio Coefficient T-ratio Coefficient | T-ratio
C 0.9565*** 5.8637 64.3467* 1.9163 65.0178*** 5.5420
FDI 0.0062 1.9030 0.4100** 2.7785 0.4722*** 3.3650
GDPR 0.0109* 1.8481 0.3640* 1.8478 -0.8630** -2.1501
TRD 0.4524 1.2151 0.0679 0.4793 -0.0859*** -4.1510
EDU -0.0030** -2.5081 -0.2045* -1.8398 | -0.4318*** 3.4505
PL 0.3248 0.9455 -0.0241 -0.2480 | 0.0965*** -3.8772

Note: *, ** and *** denote stationarity at 10%, 5% and 1% significance levels, respectively.

Table 4 Short-run results when FDI is a key explanatory variable

Variables | Function 1: Dependent | Function 2: Dependent | Function 3: Dependent

variable HDI variable HCE variable INFA

ARDL (2,2,1,0,0, 1) ARDL (1,0,0,0,0, 1) ARDL (1,0,2,0,0,0)
Regressors | Coefficient T-ratio Coefficient T-ratio Coefficient T-ratio
dHDI1 0.5963*** -3.3636 - - - -
dFDI -0.1449** 2.5218 0.3329* 2.0952 0.0297*** 3.5400
dFDIN -0.7002 -1.5556 - - - -
dGDPR -0.0012 -1.5711 0.3220* 1.9750 -0.0167 -0.8510
dGDPRI - - - - 0.0310* 1.7642
dTRD 0.7701 0.8908 0.0160 0.5440 -0.0054** -3.2316
dEDU -0.5169* -1.7822 -0.0482* -1.7982 -0.02724*** -6.2075
dPL 0.4832 0.0335 -0.0277 -0.4253 0.0061*** 5.5698
dECM (-1) | -0.1702* -1.8998 -0.23606** -2.1787 -0.0631*** -5.0086

R-squared - 0.712

R-Bar squared - 0.651
S.E. of regression — 0.002
AIC - 114.806

SBC - 107.031

DW —-2.171

Residual sum of squares
-0.132

R-squared - 0.7392
R-bar squared - 0.6195
S.E. of regression — 1.3763

AIC —-50.1952
SBC --55.3786
DW - 1.9958

Residual sum of squares —
36.0005

R-squared - 0.988

R-bar squared - 0.982
S.E. of regression — 0.067
AIC -31.174

SBC - 25.343

DW —1.7801

Residual sum of squares
-0.081

Notes: *, ** and *** denotes stationarity at 10%, 5% and 1% significance levels respectively.

Further analysis of results reveals that FDI worsens poverty in the short run when HDI
was used as a proxy and in both the long run and the short run when infant mortality
rate was used as a proxy. A possible explanation for this result could be the stiff
competition brought by FDI companies that causes a scale down or closure of
domestic companies. Those results in loss of jobs and the poor are trapped in
unemployment as they do not possess skills required by the new competitors. Other
studies that found the same results are Anetor et al., (2020) and Magombeyi and
Odhiambo (2018b).
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Other results presented in Table 3 and Table 4 shows that GDP growth rate (GDPR)
mitigates poverty in the long run when HDI is used as a proxy; GDPR reduces poverty
in both the short run and the long run when household consumption is used as a
proxy; and in the long run when infant mortality rate is used as a proxy. This finding
points to the importance of economic growth in increasing the level of income in an
economy, which consequently, increase economic activities, household income
and affordability of basic services like education and health. Thus, Vietham is
encouraged to continue supporting economic growth policies in order to benefit in
the poverty reduction agenda. Trade balance was found to reduce poverty in the
long run and in the short run when infant mortality rate was used a proxy, while an
insignificant impact in the long run and in the short run was found when HDI and
household consumption expenditure were used as proxies. The results suggest that
trade balance negatively affect income poverty. Education (EDU) was found to
reduce poverty when infant mortality rate was used as a proxy for poverty. This
finding suggests the importance of education in enhancing the ability of the poor to
understand and undertake preventive health measures. Education was found to
increase poverty when HDI and household consumption expenditure were used as
proxies. These two proxies are more inclined to measuring household affordability,
however, the negative impact could be monetary demands of sending children to
school. This reduces household welfare in the short run and even in the long run if the
children remain unemployed. Price level (PL) was found to have a negative impact
on poverty when infant mortality rate was used as a measure of poverty in the long
run and in the short run. According to Mohr (2015), there is a level of general price
increase that ensures that producers in the economy are stimulated to produce
more. This ideal price change, according to this study, ensures that health service
provision is sufficient to meet household needs. However, price level was found to
have insignificant impact on poverty when HDI and household consumption
expenditure were used as proxies.

Table 5 and Table 6 report short run and long run results when external debt (EXD)
is the main explanatory variable in the three functions, where poverty is measured by
HDI, household consumption expenditure and infant mortality rate. The results
reported in Table 5 — long-run results, and Table 6 — short-run results, show that
external debt has a positive and significant impact on poverty, both in the long run
and in the short run when poverty is measured by household consumption
expenditure. These findings point to the poverty mitigating effect of external debt.
These results are contrary to expectations and findings from other studies (see,
Oyedele et al., 2013; Loko et al., 2003). This can be explained by external debt being
a source of economic development funding, allowing the Vietnam government to
support economic development and poverty alleviation programmes at a level that
could not be attained when using internal resources. Thus, making the benefits of
external debt higher than the cost associated with the burden of repayment.
However, using the same poverty proxy, past household expenditure was found to
alleviate current poverty. When HDI was used as a proxy for poverty, external debt
was found to have an insignificant impact on poverty in the long run and a positive
impact in the short run. When infant mortality rate was used as a proxy for poverty,
external debt was found to reduce poverty in the long run and increase poverty in
the short run. Thus, external debt reduces poverty in the short term and worsens
poverty in the long run, according to the findings of this study. The results across all
poverty proxies show a consistent poverty mitigating effect of external debt in the
short run, irrespective of the poverty proxy used.
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Table 5 Long-run results when external debt is a key independent variable

Variables | Function 4: Dependent | Function 5: Dependent | Function 6: Dependent
variable HDI variable HCE variable INFA
ARDL (1,2,1,0,2,2) ARDL (1,0,2,0,0,2) ARDL (1,2,0,1,2,1)
Regressors | Coefficient T-ratio Coefficient | T-ratio Coefficient | T-ratio
C 0.8240*** 10.4508 35.4277** | 3.323 -29.4479*** | 4.8551
EXD -0.3426 -0.2467 0.0653*** 6.3810 0.02276*** | 4.4491
GDPR -0.0087** -2.1610 0.2241 0.6031 -0.0801*** -0.7027
TRD 0.7188** 2.4442 0.0744* 1.9422 -0.0389*** -4.4617
EDU -0.0021*** -4.0311 0.2081** 2.4914 -0.0661 -1.1205
PL 0.1114 0.2950 -0.0651** -2.3258 -0.0036 -0.2833

Note: *, ** and *** denote stationarity at 10%, 5% and 1% significance levels, respectively.

Table 6 Short- run results when external debt is a key explanatory variable

Variables | Function 4: Dependent | Function 5. Dependent | Function é: Dependent
variable HDI variable HCE variable INFA
ARDL (1,2,1,0,2,2) ARDL (1,0,2,0,0,2) ARDL (1,2,0,1,2,1)
Regressors | Coefficient | T-ratio Coefficient | T-ratio Coefficient | T-ratio
dHDI1 -0.7473*** -4.5088 - - - -
dHECI1 - - 0.4658** 2.1582 - -
dEXD 0.1773** 2.4890 0.0546*** 3.0363 -0.9717 -0.7240
dEXD1 - - - - -0.0030*** -3.6894
dGDPR -0.8810 -0.0138 0.1875 0.6283 -0.01423 0.8089
dGDPRI 0.0020*** 2.8228 - - - -
dTRD 0.2605*** 3.1057 0.0623* 2.0511 -0.0043** -2.3326
dEDU -0.0016*** -2.9829 0.4045* 1.9967 -0.0086 0.9346
dEDU1 0.2331 -0.5985 - - 0.0224** 2.6178
dEDU2 -0.0026*** 3.7122 - - - -
dPL 0.4036 0.2597 0.0063 0.0887 -0.0045 -1.3801
ECM (-1) -0.3623 -1.9761 -0.8370*** -3.6305 -0.1772%** -3.9912

R-squared — 0.87

R-bar squared - 0.729

S.E of regression — 0.0021
AIC -118.498

SBC - 109.891

DW -2.184

Residual Sum of Squares

-0.570

R-squared — 0.640
R-bar squared — 0.449
S.E of regression — 1.290

AIC —-48.879
SBC —-55.3584
DW —-2.360

Residual Sum of Squares
—28.1600

R-squared — 0.995

R-bar Squared - 0.991

S.E of Regression — 0.0474
AIC - 39.8723

SBC —31.4493

DW —2.2368

Residual sum of squares
-0.0315

Note: *, ** and *** denote stationarity at 10%, 5% and 1% significance levels, respectively.

Other results presented in Table 5 and Table 6 confirm that GDPR reduces poverty
in the short run, but increases poverty in the long run when HDI is used as poverty
proxy. However, when infant mortality rate is used as a proxy, GDPR reduces poverty
in the long run. GDPR was found to have an insignificant impact in the long run and
in the short run when household consumption expenditure was used as a proxy for
poverty. Trade balance has a positive impact on poverty in the short run and the
long run when poverty is proxied by HDI and household consumption expenditure.
When infant mortality rate is used as a proxy, a negative relationship was registered
in both the long run and the short run, indicating poverty alleviating effect of frade
balance. Hence, across all poverty proxies, frade balance was confirmed to have
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poverty mitigating effect irrespective of the period considered. Thus, the Vietnam'’s
government policy to advance international relations would also work towards
poverty reduction, among other policy initiatives.

Education increases poverty in the long run and the short run when HDI was used
as a proxy. When infant mortality rate was used as a proxy for poverty, education
was found to have an insignificant impact on poverty in the long but a poverty
alleviating effect in the short run. However, when poverty is measured by household
consumption expenditure, education was found to mitigate poverty in the long run
and in the short run. The price level was found to have an insignificant impact in the
long run and increases poverty in the short run when household consumption
expenditure was used as a proxy. Thus, high prices erode the purchasing power of
the households in the short run, worsening poverty (Mohr and Associates, 2015).
However, when poverty was proxied by infant mortality rate and household
consumption expenditure, price level was found to be insignificant, regardless of the
period considered. A summary of the results is reported in Table 7.

Table 7 A summary of the findings

Poverty Period Foreign capital inflow proxy - | Foreign capital inflow proxy
Proxy FDI - External debt
Sign Impact Sign Impact
HDI LR insig No impact insig No impact
SR - Increases poverty | + Reduces poverty
HCE LR + Reduces poverty + Reduces poverty
SR + Reduces poverty + Reduces poverty
INFA LR + Worsens poverty + Worsens poverty
SR + Worsens poverty - Reduces poverty

Note: Insig = insignificant; + = positive impact; - = negative impact; LR = Long run; SR = Short run.

The explanatory power of functions 1-3, where FDI was used as a key explanatory
variable are 71%, 74%, and 98% respectively; while for functions 4-6, where external
debt was used as a key explanatory variable, were found to be 87%, 64% and 99%
respectively. All the functions have a high explanatory power, implying a correct
specification was made. The error correction terms [ECM (-1)] for all the models were
found to be negative and statistically significant as expected.

Serial correlation, normality, functional form, and heteroscedasticity tests were
performed on functions 1-6. All the functions passed all the diagnostic tests. Table 8
presents the diagnostic results for functions 1-6.

Table 8 Diagnostic test — Functions 1-6

LM Test Statistic Results
Function 1 | Function 2 | Function 3 | Function 4 | Function 5 | Function 6
(HDI, FDI) (HCE, FDI) (INFA,FDI) (HDI, EXD) (HCE, EXD) (INFA, EXD)
Serial Correlation | 0.863 0.517 0.0394 1.813 2.721 1.0707
(CHSQ 1) [0.353] [0.472] [0.842] [0.502] [0.201] [0.214]
Functional  Form | 1.020 0.462 1.163 2.022 1.570 0.882
(CHSQ 1) [0.312] [0.735] [0.413] [0.382] [0.210] [0.348]
Normality (CHSQ | 1.698 1.2394 1.038 0.337 2.378 0.479
2) [0.274] [0.538] [0.595] [0.845] [0.305] [0.787]
Heteroscedasticity | 2.063 1.581 0.006 0.561 1.471 0.009
(CHSQ 1) [0.151] [0.518] [0.940] [0.454] [0.204] [0.925]
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Figure 4 shows the Cumulative Sum of Recursive Residuals (CUSUM) and
Cumulative Sum of Squares of Recursive Residuals (CUSUMSQ) plots for Functions 1-6.

Panel 1: Human Development Index and Foreign Direct Investment
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Panel 2: Household Consumption Expenditure and Foreign Direct Investment

Plot of Cumulative Sum of Recursive Residuals Plot of Cumulative Sum of Squares of Recursive Residuals

20 14

12
10 10
08
06

0
0.4
02

-10
0.0
-0.2
-20 0.4

1992 1999 2006 2013 2018 1992 1999 2006 2013 2018
The straight lines represent critical bounds at 5% significance level The straight lines represent critical bounds at 5% significance level

Panel 3: Infant Mortality Rate and Foreign Direct Investment

Plot of Cumulative Sum of Recursive Residuals Plot of Cumulative Sum of Squares of Recursive Residuals
20 1.4
12
10 1.0
0.8
0.6
] -
N\ 0.4
0.2
10
0.0
0.2
-2 0.4
1992 1999 2006 2013 2018 1992 1999 2006 2013 2018

The straight ine s represent critical bounds at 5% significance level The straightlines represent critical bounds at 5% significance level

Panel 4: Human Development Index and External Debt
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Figure 4 Plot of CUSUM and CUSUMSQ for Functions 1-6
Note: Straight lines represent critical bounds at 5% level of significance.
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Panel 5: Household Consumption Expenditure and External Debt
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Figure 4 Plot of CUSUM and CUSUMSQ for Functions 1-6 — continued
Note: Straight lines represent critical bounds at 5% level of significance.

The CUSUM and CUSUMQ plots show that parameters in the models are stable at
5% bounds.

Conclusion
This study investigates the impact of foreign capital inflows on poverty in Vietnham
using annual fime series data from 1990 to 2018. The study used two proxies of
foreign capital inflows namely, foreign direct investment and external debt. The
study attempted to close the gap in the literature by investigating the nature of the
relationship between poverty and foreign capital inflows using the ARDL approach.

The results of the study have revealed that FDI reduces poverty when household
consumption expenditure is used as a proxy both in the long run and in the short run.
When infant mortality rate is used as a proxy, FDI was found to worsen poverty,
irrespective of the time frame under consideration. The same results were confirmed
in the short run, when HDI was used as a proxy, while an insignificant impact was
found fo exist in the long run. When external debt is used as a measure of foreign
capital inflow; external debt was found to reduce poverty, in both the long and the
short run, when poverty is measured by household consumption expenditure. The
same results were confirmed in the short run when poverty was measured by infant
mortality rate and HDI. External debt worsened poverty in the long run, when infant
mortality rate was used as a proxy.

It can be concluded that the impact of foreign capital inflows on poverty in
Vietnam varies depending on the type of capital flow, the poverty proxy used and
the time under consideration. FDI plays a less significant role in poverty reduction in
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Viethnam as confirmed by one out of three poverty proxies. It is, therefore,
recommended that Vietham continues to support FDI in the fight against income
poverty as confirmed by the significant impact of FDI on household consumption
expenditure. However, policy makers need to take cognisance that the approach
to poverty alleviation should be multipronged. The impact of external debt on
poverty revealed the importance of external debt in reducing poverty in Vietnam.
This was confirmed by three poverty proxies where external debt was found to have
a negative impact on poverty. According to these findings, Vietham can benefit
from additional funds gained from external borrowing to increase support on poverty
reduction programmes.
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Abstract

This study examines the importance of online reviews for price determination in the
hotel industry in the pre-pandemic period. The research is conducted for Croatian
small open economy with a developed tourism sector. The paper fills the gap in
existing literature by using multivariate principal component analysis to group various
customer satisfaction categories in the hotel industry and assessing the relationship
between customer satisfaction and hotel price. The conducted empirical analysis
points to a positive statistically significant relationship of guest satisfaction and hotel
prices. Moreover, linear regression modelling is conducted separately for four-star
and five-star hotels. The estimated impacts are statistically significant and positive,
but the effects are twice as strong in five-star hotels then in four-star hotels. The
obtained results indicate that hotel star rating impacts the strength of the relationship
between hotel prices and guest satisfaction. Recognizing the link between hotel
ratings, online reviews and pricing is essential both for hotel managers and
customers. Hence, the paper provides valuable conclusions from the aspect of
supply and demand side in the hotel industry.
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Infroduction

Customer satisfaction, which is often considered as one of the most important non-
financial metrics in business (Farris et al., 2015), is important for companies’ growth
and profitability (Matzler et al., 2006). Homburg et al. (2005) point to the existence of
strong positive relation between consumer satisfaction and wilingness to pay.
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Moreover, Bolton and Lemon (1999), Homburg et al. (2005) point to the suitability of
equity theory, which states that for price-satisfaction relationship. The equity of
payment refers to the change in customer rating of the fairness of received gain
from service concerning the payment for service.

On the one hand, customers have higher expectations when they pay more for
the service (Matzler et al., 2006). Previous studies in the hospitality industry indicate
that price has an important role in consumer perceptions of quality (Bojanic, 1996,
Mattila, O'Neill, 2003, Lewis, Shoemaker, 1997), although there is no consensus
regarding the impact of service price on consumer perceptions. On the other hand,
the opposite direction of the mentioned relationship reveals the importance of
consumer satisfaction for companies’ profitability. Consumer satisfaction is a major
factor in achieving customer loyalty enhancement, which consequently boosts
companies’ business (Gronholdt et al., 2000). Namely, consumer satisfaction
measured by online reviews can influence the service price and consequently
companies’ performance (OJut, Onur Tas, 2012). Regarding the analysis of customer
satisfaction in the hospitality industry, online reviews as a possible measure of
consumer satisfaction are important since potential consumers use the service
sporadically, often purchase the service at a distance and have limited direct
information on service quality (Viglia et al., 2016). Online reviews are considered
complementary to word-of-mouth in online variant. Nevertheless, word-of-mouth
operates through verbal communication, while online reviews are available to all
potential consumers with intfernet access. In addition, online reviews are durable and
more detailed than word-of-mouth (Ogut, Onur Tas, 2012). Steffes and Burgee (2008)
indicate that electronic word of mouth (eWOM) is as relevant as receiving
purchasing advice from a reliable friend. The main research question is how
customer satisfaction affects pricing in the hotel industry. Based on previous relevant
literature provided in the next chapter, two main research hypotheses are stated.
The first research hypothesis is: “Customer satisfaction has a positive statistically
significant impact on hotel prices.” The second research hypothesis is: “Customer
satisfaction has a stronger influence on hotel pricing in five-star hotels than in four-
star hotels™.

Current COVID-19 pandemic crisis affected the hotel industry like no other crisis
before. Such closures and restrictions have never happened before. Nevertheless,
the impact of online satisfaction on pricing still remains an important issue for both
the demand and supply side in the hotel industry. Therefore, this research analyses
the pre-pandemic impact of customer online satisfaction on hotel industry pricing in
the stable pre-pandemic year in order to address solely the impact of customer
satisfaction on pricing. Therefore, data from 2017 are used in order to focus only on
satisfaction-pricing relationships.

The paper is organized as follows: Literature review on the role of customer online
safisfaction in price determination is followed by the research methodology. After in-
depth literature review, the principal component analysis is conducted and the
regression model is estimated using the extracted principal component. The
conclusions with perspective for future research are provided in the final chapfter.

Literature review

OJut and Onur Tas (2012) point out that online booking has a substantial share in
overall hotel booking. The positive side of online booking is in the possibility to gain
valuable information about hotels from previous consumers, including location,
facilities as well as important intangible aspects such as comfort and attentiveness of
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staff. Previous customers are also able to share their experience with other potential
consumers.

Recognizing the link between hotel ratings, online reviews and pricing is essential
both for hotel managers and customers. Thus, the quantitative assessment of the
mentioned relationship offers valuable results regarding the supply and the demand
side in the hotel industry. The aim of this study is to investigate the role of customer
online satisfaction in price determination in the Croatian hotel industry, where rating
available at Booking.com approximates guest satisfaction.

The importance of the hotel characteristics in customer decisions making is widely
researched in the literature (OJut, Onur Tas, 2012; Lewis, 1984; Bell, Morey, 1996;
Callan, 1998; Lieux et al., 1994; McCleary et al., 1993; Lockyer, 2005). The survey
methods are used to determine the important component for the hotel selection
decision of the customer. The widely used components in these papers are location,
service, price, room and hotel features, security, reputation and star rating. Using a
focus group of 42 participants Lockyer (2005) outline that price should not be
considered along with other characteristics but needs special consideration in
accommodation selection.

Espinet et al. (2003) investigate the impact of the different characteristics or
attributes of a holiday hotel in the sun-and-beach segment on prices. The effect was
assessed using the hedonic function perspective by means of random effect
models. The research revealed the noticeable price differences between the 4-star
hotels and hotels of other categories. Furthermore, many attributes such as hotel size,
distance to the beach and availability of own parking place indicated significant
effect on the price.

Thrane (2007) estimates how the guest rating of selected hotel attributes is related
to the room rates for single and double rooms in Oslo using seemingly unrelated
regression and points to the positive impact of guest rating on hotel room price.
Moreover, using linear regression modelling, Zhang et al. (2011) examine how guest
rating of the room, namely quality, cleanliness, location and service influence room
rates in hotels, and conclude that room quality and location are main determinants
of room price for the industry. However, they outline that variables influencing room
rates differ greatly among hotel segments. Pawlicz and Napierala (2017) point to the
significant influence of star rating on the hotel prices. Hedonic price model is used in
order to estimate the influence of different online travel agents (OTAs) and
situational factors on hotel prices in Warsaw. In mentioned research, the relationship
of prices provided by three different online travel agents and star ratings is explored.
It is confirmed that hotel prices are influenced by star rating. Furthermore, every
additional star enables the hotel to set approximately 25 to 36 per cent higher prices,
similar fo previous research. Also, the location within the centre and proximity to the
infernational airport are two highly important, but sfill underrated factors regarding
the theoretical hotel prices.

In line with the above-mentioned literature, OJut, and Onur Tas (2012) conclude
that higher customer ratings significantly increase the online sales of hotels. They
conclude that a 1% increase in online customer ratings increases sales per room up
to 2.68% in Paris and up to 2.62% in London. They also find that the star rating of
hotels significantly affects the sensitivity of room prices to customer ratings.
Specifically, higher customer ratings have a stronger influence on the price in case
of hotels with higher star ratings.

Also, Viglia et al. (2016) used regression analysis to investigate the determinants of
hotel occupancy rates. They conclude that the online review score is the dimension
with the highest impact on occupancy rates. Moreover, the higher number of
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reviews is increasing hotel occupancy, but also the strength of impact of reviews on
hotel occupancy rates decreases as the number of reviews increases.

After overview of previous research, the effect of various guest satisfaction
components on hotel room pricing is analysed. The guests' rating of cleanliness,
comfort, location, facilities, staff, value for money and Wi-Fi connection are used in
principal component analysis and one principal component is extracted. Finally, the
conclusions with perspective for future research are provided. This research fills the
gap in existing literature by using multivariate principal component analysis to group
various customer satisfaction categories in the hotel industry and assessing the
relationship between customer satisfaction and hotel price.

Research methodology

Data are retfrieved from Booking.com as one of the largest travel booking sites in the
world. The dataset includes all four and five-star hotels in Croatia listed on the page
Booking.com. When guests check out, they commonly receive an email asking them
to review their stay within 90 days. Guests are asked to rate the hotel in six specific
areas: guest room cleanliness, comfort, location, facilities, attentiveness of staff,
value for money, and paid WiFi. Guests who stayed in 195 four star and 45 five star
hotels in Croatia in August 2017 thus selected the score from 1 to 10 to rate their
satisfaction within each review category. Therefore, for the purpose of this research,
data on room price per night in double room for breakfast and bed service (P),
average customer rating (A) and customer rating for seven separate review
categories, namely guest room cleanliness (X1), comfort (X2), location (X3), facilities
(X4), attentiveness of staff (X5), value for money (X6) and paid WiFi (X7), are
collected.

Firstly, the descriptive statistical analysis and the analysis of correlation matrix of
selected variables are conducted, as preliminary steps to empirical research of the
relationship between hotel room prices and customer satisfaction. It is expected that
some of the ratings for seven mentioned categories might be highly correlated, i.e.
the problem of multicollinearity might arise in multiple linear regression modelling.
Therefore, principal component analysis is used to assess whether it is possible to
group mentioned seven variables in a smaller number of components. Principal
component analysis is offen used to solve multicollinearity problem by combining
variables that are collinear (see Field, 2011, Tabachnick, Fidell, 2007). The principal
components analysis can be understood as a linear fransformation of the original
dependent variables into the new uncorrelated variables called principal
components. Most of the information on variability of original data is related to first
component, whereas the least refers to the last component.

The descriptive statistical measures of variables used in empirical analysis are
shown in Table 1. While all variables related to customer rating exhibit low relative
variability measured by coefficient of variation, room price per night denoted by P
has coefficient of variation equal to 51.05%, indicating much higher variability.

The correlation coefficients with corresponding p-values are shown in Table 2. All
correlation coefficients are significant. Furthermore, Kinnear and Gray (2000) state
that component analysis could be implemented if each variable has one or more
correlation coefficients higher than or equal to 0.3. All observed significant
coefficients are positive and higher than 0.3 for all pairs of variables, except price (P)
and location (X3), price (P) and attentiveness of staff (X5), price (P) and paid WiFi
(X7) as well as location (X3) and paid WiFi (X7). For mentioned pairs correlation
coefficients are significant, but lower than 0.3.
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Table 1 Descriptive statistics of variables used in the analysis

P A X1 X2 X3 X4 X5 X6 X7
Range 3661.53 | 3.2 3.2 3.6 3.6 3.5 3 3.6 4
Minimum 334 6.6 6.8 6.4 6.4 6.4 7 5.9 6
Maximum 3995.53 | 9.8 10 10 10 9.9 10 9.5 10
Mean 965.48 8.8 9.1 8.9 9.1 8.6 9.0 8.2 8.6
Std. Deviation 492.93 | 0.53 0.63 0.67 0.55 0.65 0.56 0.58 0.84
Skewness 2.029 | -0.777 | -0.964 | -0.763 | -0.977 | -0.656 | -0.582 | -0.537 | -0.860
Kurtosis 6.780 1.075 | 1.0385 | 0.498 | 1.817 | 0.369 | 0.316 | 1.056 | 0.776
Coefficient of variation | 51.05 6.10 6.99 7.62 6.06 7.48 6.28 7.11 9.76

Source: authors’ calculation.

Table 2 Correlation matrix of variables used in the analysis

Correlation |, X1 X2 X3 X4 X5 X6 X7
(p-value)
P ]
X1 0.373* 1
(0.000)
X2 0.400* | 0.891* ]
(0.000) | (0.000)
X3 0.286* | 0.554* | 0.502* ]
(0.000) | (0.000) | (0.000)
X4 0.411* | 0.875* | 0.947* | 0.508* ]
(0.000) | (0.000) | (0.000) | (0.000)
X5 0.296* | 0.834* | 0.741* | 0.548* | 0.757* 1
(0.000) | (0.000) | (0.000) | (0.000) | (0.000)
X6 0.129* | 0.801* | 0.818* | 0.500* | 0.822* | 0.810* ]
(0.024) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000)
X7 0.233* | 0.512* | 0.511* | 0.291* | 0.534* | 0.520* | 0.483* | 1
(0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000)

Note: * denotes significance of correlation coefficient at 5% level (p<0.05). P-values for two-
way test in parentheses.
Source: authors’ calculation using SPSS 19.

Therefore, after the examination of correlation matrix, the principal component
analysis is performed for all variables referring to customer rating for seven separate
review categories, taking into consideration previously mentioned low correlation
coefficients between location (X3) and paid WiFi (X7). Regarding the hotel industry,
Dortyol et al. (2014) also analysed the relationship between the consumer
satisfaction and other relevant attributes using the principal component analysis. The
results of the conducted analysis, fogether with the estimation of regression models,
are given in the next section.

Results and discussion

In order to decide how many components to retain, it is necessary to observe
communalities. The communality is the proportion of common variance present
within the variable (Field, 2011). When the number of variables in the analysis is less
than 30 and the resulting communalities after extraction are all greater than 0.7,
then Kaiser’s criterion of retaining components with eigenvalues greater than 1 is
accurate (Field, 2011). When all selected variables were included in principal
component analysis, communalities for location (X3) and paid WiFi (X7) were lower
than 0.7. Therefore, mentioned variables were excluded from further analysis.
Furthermore, it is necessary to recall that correlation between these two variables is
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previously shown to be low. Principal component analysis is therefore conducted for
variables guest room cleanliness (X1), comfort (X2), facilities (X4), attentiveness of
staff (X5) and value for money (X6). Table 4 shows that communalities for all selected
variables are higher than 0.7. Moreover, the Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy (see Kaiser, 1970) calculated using SPSS 19 software equals
0.844 with p-value equal to 0.000. Kaiser (1974) proposes values lower than 0.5 as
hardly acceptable, between 0.5 and 0.7 as mediocre, between 0.7 and 0.8 as good
and values between 0.8 and 0.9 as great, while values higher than 0.9 are
considered superb.

Table 3 shows the eigenvalue related to each component before and after
extraction. Before extraction, 5 linear components are related to 5 variables. The
eigenvalues related to each component show the variance explained by that linear
component and eigenvalues are also shown in terms of percentage of explained
variance. It is evident that after extraction the first component explains 86.387% of
total variance and each additional component low percentage of total variance.
The criteria for component extraction are the eigenvalue higher than one and
therefore one component is extracted out of 5 selected variables. The eigenvalue of
the first component is higher than one and therefore one component which
comprises guest satisfaction is retained.

Table 3 Total variance explained

Initial Eigenvalues Extraction Sums of Squared Loadings
Component | Total | % of Variance | Cumulative % Total
1 4.319 86.387 86.387 4.319
2 0.331 6.626 93.013
3 0.205 4.093 97.106
4 0.096 1.920 99.026
5 0.049 0.974 100.000
Source: authors’ calculation using SPSS 19.
Scree Plot

Eigenvalue

T
3

Component Number

Figure 1 Scree plot
Source: authors’ calculation using SPSS 19.
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The scree plot is Shown in Figure 1. This graphical representation advocated by
Catell (1966) shows each eigenvalue on Y axis against the corresponding
component on X axis. According to Catell (1966) the cut-off point is the inflexion
point of the scree plot, what confirms that only one component should be retained.

Table 4 shows communalities before and after component extraction. Principal
component analysis is based on the assumption that initially total variance
associated with a variable is common and thus before extraction all communalities
are equal to 1. Communalities after extraction show the proportion of common
variance of each variable that can be explained by the retained component.
Namely, after extraction 89.9% of varionce associated to guest room cleanliness
rating (X1) is common, or shared, variance. As previously stated, Kaiser's criterion of
retaining components with eigenvalues greater than 1 is accurate since
communalities after extraction are all greater than 0.7.

Table 4 Initial communalities and communalities after extraction for selected

variables
Variable | Communality before extraction | Communality after extraction
X1 1.000 0.899
X2 1.000 0.897
X4 1.000 0.900
X5 1.000 0.790
Xé 1.000 0.833

Source: authors’ calculation using SPSS 19.

The component matrix is shown in Table 4. All selected variables are positively
related to one extracted component and loadings are presented in the table. The
extracted component is related to guest safisfaction and it is denoted by GS. After
the principal component analysis has shown that one component properly
comprises the original set of variables, the extracted component GS is used in linear
regression modelling. Regarding the wuse of principal components analysis,
Vajcnerova et al. (2012) estimated level of a consumer satisfaction by evaluating the
quality of a tourist destination and used the principal component analysis due to the
large number of dependent variables. Radojevic et al. (2014) also estimated the
expectations of hotel guests in relation to the services offered by the hotel using the
principal component analysis.

After the extraction of one component which refers to guest satisfaction, two
initial linear regression models are estimated. Firstly, the impact of guest satisfaction
on hotel room pricing is analysed. Data on room price per night in double room for
breakfast and bed service (P) are given in natural logarithm values and denoted by
LP. The logarithmic transformation is conducted in order to avoid residual
heteroskedasticity problem (Enders, 2010). Therefore, in Model 1 variable LP is the
dependent variable, while the independent variable is the previously extracted
component which refers to guest satisfaction denoted by GS. The following linear
regression equation is estimated, with corresponding t-values in brackets:

LP=6.7489+0.1469GS ()
(263.66) (5.44)

Model 1 points to the conclusion that guest satisfaction in Croatia has a
statistically significant positive impact on hotel room price, which is in line with
previous relevant research. The White test chi-square test statistic y?= 5.9855, with
corresponding p-value of 0.0501, while for the second model y2=6.1449, with p-value
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of 0.056 which indicates that the null hypothesis of homoscedasticity cannot be
rejected at 5% significance level. Regarding the residual autocorrelation test, for
both models the Ljung-Box test of autocorrelation is conducted using EViews 9. The
null hypothesis of no autocorrelation of residuals cannot be rejected up to lag length
k=36 at 5% significance level, since all corresponding empirical significance levels are
higher than 0.05. Moreover, the Jarque-Bera test of residual normality is conducted.
For the first model, the Jarque-Bera test statistic equals 2.6032, with p-value of 0.2721,
indicating that the null hypothesis of residual normal distribution cannot be rejected
at any reasonable significance level. For the second model, JB=6.358 with p-value of
0.052, pointing to the conclusion that the null hypothesis of residual normal
distribution cannot be rejected at 5% significance.

Furthermore, the estimation is done separately for four-star hotels and for five-star
hotels. Model 2 is estimated with LP as the dependent variable and GS as the
independent, but only for 195 four-star hotels (excluding five-star hotels) and the
following result is obtained:

LP4*=6.6665+0.1077GS4* (2)
(256.55) (4.02)

Accordingly, Model 3 consists of the same variables as Model 2, but for different
sample, thus it is estimated for 45 five-star hotels and the following regression
equation is estimated:

LP5*=7.1355+0.1956GS5* (3)
(164.61) (3.76)

The impact of guest satisfaction on hotel price is positive in both Model 2 and
Model 3. However, the impact in Model 3 with five-star hotels is almost twice as
stfrong as in Model 2 with four-star hotels. Moreover, for Model 2 the coefficient of
determination R2=0.0771, while for Model 3 the R2=0.2763, pointing to the better
representativeness of the model in case of the inclusion of only five-star hotels in the
analysis. In other words, the proportion of the error explained by the model is much
higher in Model 3 with five-star hotels included than for Model 2 which includes only
four-star hotels.

The assessment of the assumptions of estimated regression models is conducted.
For Model 2 the White heteroskedasticity test y2=3.024 with p-value of 0.2204, while
for Model 3 y2=1.828 with p-value of 0.400%9, and thus heteroskedasticity is not present
at any reasonable significance level. The Jarque-Bera normality test is conducted.
For Model 2, JB=2.7473 with p-value of 0.2532 and for Model 3, JB=1.0619 with p-
value of 0.588, pointing to the normal distribution of residuals at any reasonable
significance level. Concerning the Ljung-Box test of autocorrelation, the residual
autocorrelation problem is not present neither in Model 2 nor in Model 3 at 5%
significance.

Obtained results are in line with previous research of hotel room pricing
determinants in London and Paris conducted by OJut and Onur Tas (2012). Their
research pointed out that higher customer ratings significantly increase the online
sales of hotels. They concluded that a 1% increase in online customer ratings
increases sales per room up to 2.68% in Paris and up to 2.62% in London. They also
find that the star rating of hotels affects the sensitivity of room prices to customer
ratings. Specifically, higher customer ratings have a stronger influence on the price in
case of hotels with higher star rating.
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Conclusion

The results point to the positive statistically significant impact of customer satisfaction
approximated by online ratings on pricing in Croatian hotels with four and five stars.
Moreover, the estimated impact is twice as strong for five-star hotels in relation to
four-star hotels.

The conducted research provides captivating results for tourism and overall
economic policy makers, as well as for managers and customers. The analysis of
guest satisfaction and price determination in the hotel industry is of great
importance in a small open economy with a developed tourism sector. Regarding
the importance of the tourism sector in Croatia, the direct contribution of travel and
tourism to GDP amounted to USD 5,447.7 million in 2016 which represents 10.7% of
total GDP. Total contribution of travel and tourism to GDP in 2016 was USD 12,534.4
million, i.e. 24.7% of GDP. Additionally, the importance of tourism indicates that visitor
exports generated USD 9,776.2 million, which accounts for 38% of total exports in
2016 (World Travel and Tourism Council, 2017).

Furthermore, online customer reviews provide valuable information for making
hotel reservations. Potential customers often consider online ratings prior to making
hotel reservations, even if they are not making the reservation online. Furthermore,
the growing adoption of mobile booking applications intensifies the online rating
importance. Since online reviews are considered autonomous, customers strongly
rely on them when making reservations (PricewaterhouseCoopers, 2015). The
Internet allows customers to access accurate information, as well as the possibility of
making reservations faster with lower expenses than in relation to conventional
methods.

The assessment of the relationship between online reviews and pricing s
necessary for appropriate price determination in the hotel industry. Moreover, the
finding that online reviews are important for price determination might also influence
customers. Hotels with more loyal and satisfied guests are able to charge higher
prices due to the experience they offer. In line with that, higher price paid increases
guests’ expectations of higher quality. This paper provides valuable conclusions both
from the aspect of the supply and the demand side in the hotel industry.

However, there are certain limitations of empirical research in the paper. For
instance, data was collected from only one website (www.booking.com), which
could reflect research bias if there are differences in the prices offered on other
websites. Also, a more disaggregated approach, in which hotels would be
geographically segmented, could be applied in future research. Furthermore, the
assessment of the relationship between guest satisfaction and hotel price using data
on hotels with less than four stars could contribute to the relevance of the
conducted analysis. Moreover, it would be interesting to conduct the analysis taking
info account different categories of clients. Also, regarding the methods used, it
would be interesting to use the exiracted factors with two components in following
research.
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