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Foreign direct investment, foreign aid and economic growth nexus in
Kenya: A cointegration and causality analysis

1,* 1

MEercy T. MusaAkwA AND NicHOLAS M. ODHIAMBO

1 University of South Africa, Pretoria, Republic of South Africa &

SUMMARY

The increasing role of foreign capital inflows in reducing the disparity
between government revenues and costs as well as impellent economic
growth has motivated this study to establish the direction of causal-
ity between foreign direct investment (FDI), foreign aid, and economic
growth in Kenya. By using annual time series data from 1970 to 2020
within bounds testing approach to cointegration and the error correc-
tion model ECM-based Granger—causality, the study found a bidirec-
tional causality between foreign aid and economic growth in the short
run and a unidirectional causal flow from foreign aid to economic
growth in the long run. The results also support evidences of bidi-
ARTICLE TYPE rectional causality between FDI and foreign aid in the short run and
Preliminary communication unidirectional causal flow from foreign aid to FDI in the long run.
However, the study found no causal relationship between FDI and eco-
nomic growth, irrespective of whether the causality test is conducted
ARTICLE INFO in the short run or in the long run. These empirical findings are en-
Received: June 4, 2023 couragement to policy makers in Kenya to carefully channel foreign
Accepted: December 3, 2023 aid in productive sectors to positively influence economic growth and
DOI: 10.62366/crebss.2023.2.001 foreign direct investment, as most relevant targets in achieving Vision
JEL: O4, F21, F35 2030 and the Sustainable Development Goals (SDGs).
KEYWORDS

bounds cointegration test, economic growth, foreign aid, foreign direct invest-
ment, Kenya, sustainable development goals

1. Introduction

The targets set in the Sustainable Development Goals (SDGs) require financing, which each
signatory must source, and this is not an exception for Kenya. Foreign direct investment and
foreign aid are external sources of funding that augment domestic savings and investment
demands required to sustain growth levels that create room to achieve the SDGs. According
to the economic growth models, they also act as an engine of growth. In the growth models,
capital and labour play an important role in economic growth. Foreign direct investment, in
this case, augments domestic capital investment. The United Nations also supports foreign
direct investment as a source of developmental financing on the back of low savings in devel-
oping countries that is insufficient to support investment needs. Foreign aid supports growth
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by boosting investment in different sectors of the economy. These funds have an added ad-
vantage in that they bear no interest or concessional interest in the case of official development
assistance. Given the Vision 2030 that guides the Kenyan economic development policies, and
the main objective of transforming Kenya into a highly industrialised middle-income country,
an analysis of the causal relationship between foreign aid, foreign direct investment and eco-
nomic growth will shed light on which variable should be influenced first to realise a change
in other variables. This aids in drafting and rolling out effective policies that yield desired
outcomes when it comes to foreign aid, foreign direct investment and economic growth.

There are numerous studies that have examined the impact of foreign aid and foreign
direct investment on economic growth (see, for example, Wehncke et al. (2023); Younsi (2021);
Das and Sethi (2019); Mowlaei (2018). However, studies that examined the causal relationship
between the three are scarce, making another study for Kenya important. Most studies that
have focused on causal relationship looked at foreign aid and economic growth (see, for ex-
ample, Mahembe and Odhiambo (2019); Paradhan and Arvin (2015); Tekin (2012)) or foreign
direct investment and economic growth (see Karahan and Colak (2022); Sarker and Khan
(2020); Sothan (2017); Mahmoodi and Mahmoodi (2016). The extant literature has limited
studies that have examined the causality between foreign aid, economic growth and foreign
direct investment (see Sijabat, 2022). The main objective of this study, therefore, is to exam-
ine the causal flow between economic growth, foreign direct investment and foreign aid in
Kenya. The findings of the study contribute to an enlightened policy stance that supports
economic growth desired to meet Vision 2030 objectives and the SDGs.

This study investigated the causality between economic growth, foreign direct invest-
ment and foreign aid using data from 1970 to 2020. Foreign aid in this study captures grants
and net official development assistance. To fully specify the model, the gross fixed capital
formation was added as an intermittent variable. This variable was added as an intermittent
variable given its direct impact on economic growth and investment capital - foreign direct
investment and foreign aid, according to growth theories. Foreign direct investment nor-
mally favors countries with growth potential mirrored on the domestic investment capacity,
while foreign aid flows are always high to countries that struggle economically. The study
applies an autoregressive distributed lad (ARDL) approach to cointegration and an ECM-
based Granger—causality test. This follows the advantage of this approach compared to other
approaches. For instance, the approach is robust in small samples and provides results in
the short run and in the long run. This is more informative as policymakers in Kenya can tie
policy actions to a time frame.

Kenya is an interesting case study because the country has managed to grow its econ-
omy to a middle—-income country, a feat that most African countries have struggled to achieve.
Despite the achievement, the country is still behind its economic growth target according to
Vision 2030 of above 10%, hence a study of the influence of foreign aid and foreign direct
investment would inform policy. Further, given the Kenyan economy struggles with low do-
mestic savings that are not enough to support investment needs, external sources of finances
become important. As evidence of the importance of external funding, the country has made
intentional investment policy reforms and compiled an investment policy that guides both
domestic and foreign investment. There are also support authorities and acts that have been
put in place to facilitate, attract and retain foreign investment. However, these reforms have
not fully yielded significant foreign direct investment. The question this study would like to
answer is the following: should the government continue to put policies in place to support
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foreign direct investment to achieve the country’s development objectives? The same applies
to foreign aid; Kenya has experienced a surge in foreign aid on the one hand, and growing
arguments against foreign aid, where "dependency syndrome" has been highlighted on the
other hand. The obtaining relation between foreign aid and economic growth in Kenya is still
unclear.

Rest of this study is divided as follows. Section 2 outlines the literature review, Section
3 discusses estimation techniques, while Section 4 presents and discusses the findings of the
study. The conclusion of the study is presented in Section 5.

2. Empirical literature review

Kenyan economic policy is guided by Vision 2030, which is a long-term development blueprint
for the country launched in 2008 (The Presidency, 2018). The blueprint aims to transform the
Kenyan economy into a highly industrialised country that is globally competitive, ultimately
creating a high—quality life for Kenyans. Vision 2030 guides all economic policy and rests on
economic, macro, social, and political pillars. These pillars touch all facets of the Kenyan po-
litical, economic and social challenges, hence are all-inclusive in achieving an industrialised
middle-income country with a high quality of life. The long—-term vision was a culmination
of the National Economic and Social Council (NESC) review and advice on the challenges
the economy was facing in 2002 when the new government resumed office (The Presidency,
2018). The NESC recommended a long-term national plan supported by five medium-term
plans. The first medium—term plan (MTP) stretched from 2008 to 2012, followed by a second
medium term from 2013 to 2017. The current third medium-term in realizing the Vision
2030 pillars stretches from 2018 to 2022. The first medium—term plan focused on sustainable
economic growth with special attention to equality. The second MTP focused on the main
theme of devolution, equity, national unity and socio—economic development. The third MTP
focused on eight priority sectors identified to align the country with the Vision 2030 agenda.
These sectors include tourism, trade, business process outsourcing, manufacturing, financial
services, and the blue economy (FAO, 2022).

The Kenyan economic policy, guided by the long—term Vision 2030, has managed to
build resilience in the economy over the years, as evidenced by an average growth rate of
4.3% between 2002 and 2020 compared to an average growth of 3.1% from 1980 to 2001.
Although Kenya enjoyed high economic growth rates between 1970 and 1980, averaging 7.2%,
the average growth rate from 1980 to 2020 never managed to break this average growth
rate. A general increase in economic growth was recorded from 2009, a time that coincided
with the rolling out of Vision 2030. Like most countries, Kenya also recorded a slump in
economic growth during the COVID-19 pandemic (ADBG, 2023). On the foreign aid front,
the landscape in Kenya is now more tilted toward aid loans compared to grants (Owino,
2021). According to this author, a large portion of aid to Kenya comes from multilateral
and bilateral donors in the form of official development assistance. Some of the donors
include Denmark, Sweden, the European Commission and international financial institutions.
The main sectors targeted for the donor funds are health, agriculture and food, governance
and security, and education and humanitarian (Owino, 2021). Foreign aid and net official
development assistance increased consistently from 1970 to 1993 with an average of USD
776.4 million, before taking a downturn from 1994 to 2005. Foreign aid and net official
development assistance took an upward trend that grew strong to a record USD 3.2 billion



82 Musakwa & Odhiambo

in 2019. The period between 2006 to 2019 recorded inflows above USD 1 billion, which was
never recorded before during the study period.

In line with Vision 2030 of middle—income industrialised country status and 10% growth
per annum, the Kenyan government realized the importance of investment even from the
private sector. This led to the creation of the Kenya Investment Policy (KIP) aimed at at-
tracting and maintaining foreign direct investment, among other overarching objectives. The
KIP also provides a comprehensive policy guide to facilitate, retain and attract investment
in Kenya (MITC, 2019). The policy provides a framework to foster a harmonized institu-
tional and regulatory framework for investors. The overarching objective of the KIP is to
promote domestic and foreign investment in Kenya. This would be achieved through critical
measures on investment promotion and facilitation, investment oversight, investment entry
and establishment, investment assessment, the establishment of land banks, and investment
retention and aftercare (MITC, 2019). There are several investment promotion institutions
in Kenya, including the Ministry of Foreign Affairs, Ministry of Industry, Trade and Coop-
eratives and The National Treasury, Export Promotion Zones Authority, Special Economic
Zones Authority, and Kenya Investment Authority , among other authorities and ministries.
The legislation was also aligned to support domestic and foreign investment. Some of the
laws relate to investment include the Constitution of Kenya, the Investment Promotion Act
of 2004, the Economic Processing Zones Act of 2015, the Special Economic Zones Act of 2015,
the Companies Act and the Foreign Investment Protection Act of 2012. The policy reforms
and formation of different authorities in Kenya are yet to yield the anticipated surge in for-
eign direct investment. This is evident by foreign direct investment as a proportion of GDP
that is below 1% for the greater part of the period under study, except for a few years. The
average foreign direct investment between 1970 and 2000 was 0.6% of GDP and the average
FDI inflows as a percentage of GDP increased slightly to 0.9% between 2001 and 2020 (WDI,
2023). This coincided with a time that the Kenyan government implemented reforms in the
investment landscape.

25 350

20

Foreign aid and net ODF in millions(USD)

FDI Inflows as a precentage of GDP and Ecanomic growth

———FDl — - =ECOG -weereeer AID

Figure 1. Trends in economic growth, foreign direct investment and foreign aid
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Figure 1 reports the trends in economic growth, FDI and foreign aid between 1970 and
2020 according to World Development Indicators database from the World Bank. Although
foreign aid started at lower levels, the inflows have grown stronger over the study period.
This is the opposite of trends in economic growth, which started at high levels breaking the
10% mark in the 1970s and declined over the years (WDI, 2023). Foreign direct investment
remained depressed over the study period. Thus, Kenya has a lot of work to realise a rise in
foreign direct investment required to support the growth levels targeted in Vision 2030.

There are numerous theories in the literature that discuss economic growth drivers.
Among these theories are those of Harrod (1939) and Domar (1946). The main driver of
economic growth emanates from savings from the national income. The more a nation is able
to save part of its income and invest it, the higher the growth levels. According to the the-
ories, low economic growth is because of low savings that translate to low investment. This
implies that if a nation struggles with low savings, augmenting investment funds can boost
economic growth. This makes this study relevant for Kenya as it is among the countries that
are faced with low savings that have the potential of stifling the national development plans
if nothing is done to source investment funds from outside the country, thus, making foreign
direct investment alternative forms of investment funds.

Although this study focuses on the causal relationship between foreign aid, foreign di-
rect investment and economic growth, due to a few studies that examined the causal rela-
tionship among the three variables, studies that have investigated the correlations between
the three variables will also be reviewed. This gives an insight into the dynamic relationship
between the variables, although it is acknowledged that causality and impact studies can-
not be equated. In addition, the study also reviews causality studies between foreign direct
investment and economic growth and foreign aid and economic growth.

Sijabat (2022) examined the causality between foreign direct investment, gross domestic
product (GDP) and foreign aid for Indonesia using data from 1970 to 2019. Using an aug-
mented Toda—Yamamoto approach with a Granger causality test, the study found a unidirec-
tional causal flow from official development assistance to economic growth and foreign direct
investment to economic growth. Wehncke et al. (2023) examined the relationship between
foreign direct investment, foreign assistance and economic growth for a selected 20 African
countries using data from 2000 to 2018. Employing the autoregressive distributed lag and
error correction model, the study found a positive long—term cointegration between official
development assistance and economic growth, and foreign direct investment and economic
growth. Foreign direct investment was found to promote economic growth, and economic
growth was found to promote official development assistance. Younsi (2021) investigated
the impact of foreign direct investment, foreign aid and domestic investment on economic
growth for 41 African countries using panel data from 1990 to 2016. The study found for-
eign aid and foreign direct investment to have a positive complementary effect on economic
growth.

In the same spirit, Das and Sethi (2019) examined the effect of official development assis-
tance, foreign direct investment and remittances on economic growth for India and Sri Lanka
using data from 1980 to 2016. Using the vector error correction model (VECM), the study
found foreign direct investment to have an impact on economic growth, while foreign aid
was found to positively impact economic growth in Sri Lanka. Mowlaei (2018) investigated
the impact of foreign direct investment, foreign aid and personal remittances on economic
growth for 26 African countries using data from 1992 to 2016. Using a pooled mean group
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econometric technique, the study found the same results as Wehncke et al. (2023). In a sepa-
rate study, Chansomphou and Ichihashi (2011) investigated the impact of foreign aid and for-
eign direct investment on income per capita and income growth for Lao People’s Democratic
Republic using data from 1970 to 2008. Employing cointegration techniques and the error
correction model, the study found foreign aid to have a positive impact on income growth,
while foreign direct investment was found to have a negative impact on long-run income per
capita and a small positive impact on income growth. Ndambendia and Njoupouogningi
(2010) examined the long—term relationship between foreign aid, foreign direct investment
and economic growth for 36 sub-Saharan countries over a period from 1980 to 2007. Using a
dynamic panel data of mean group (MG), dynamic fixed effects and pooled mean group esti-
mator, the study found a strong positive impact of foreign aid and foreign direct investment
on economic growth.

Odhiambo (2022) investigated the causal relationship between FDI and economic growth
in Kenya using data from 1980 to 2018. Employing an ARDL bounds testing approach, the
study found a unidirectional causal flow from economic growth to FDI in the short run and in
the long run. Sarker and Khan (2020) studied the causal relationship between foreign direct
investment and economic growth in Bangladesh using an ARDL approach and Granger—
causality test. The study found a unidirectional causal flow from economic growth to FDI.
Oncu and Celik (2018) found the same results in a study on China, Turkey, Russia and Brazil,
using data from 1998 to 2016. Sothan (2017) examined the causal flow between FDI and
economic growth using data from 1980 to 2014 for Cambodia. Using vector error correction,
the study found similar results as Odhiambo (2022) in the long run. In the same vein, Agrawal
(2015) investigated the causal relationship between FDI and economic growth using data from
1989 to 2012 for BRICS (Brazil, Russia, India, China and South Africa). The study found a
long—run causal flow from foreign direct investment to economic growth.

Nupehewa et al. (2022) investigated the nexus between economic growth and foreign
direct investment for 117 countries from seven regions: 28 African, 18 American, 34 Asian, 27
European, 5 Mediterranean, and 5 Oceanian countries, using data from 2010 to 2020. Using
the Granger causality approach and AR coherence techniques, the study found bidirectional
causality between FDI and economic growth globally and in the Asian region. Mahmoodi
and Mahmoodi (2016) studied the causality between FDI and economic growth for eight Eu-
ropean developing countries using panel data spanning from 1986 to 2013. Using the panel
vector error correction model, the study found a bidirectional causality between FDI and
GDP. Kosztowniak (2016) carried out a study on the causal relationship between FDI and
GDP for Poland using data from 1992 to 2012. Employing the vector error correction model,
the study found a bidirectional causality between the two. Chowdhury and Mavrotas (2006)
investigated the causality between FDI and economic growth using data from 1969 to 2000 for
Chile, Malaysia and Thailand. Employing the Toda—Yamamoto test, the study found unidi-
rectional causal flow from GDP to FDI for Chile and bidirectional causality for Malaysia and
Thailand. Hansen and Rand (2006) examined the causality between FDI and GDP for 31 de-
veloping countries using data for 31 years. Using heterogeneous panel data, the study found
a bidirectional causality between the two. Karahan and Colak (2022) investigated the causal
flow between economic growth and FDI for Regional Comprehensive Economic Partnership
(RCEP) countries. The study found unidirectional causality running from FDI to economic
growth when an asymmetric causality test was employed. However, symmetric causality
confirmed no causal relationship between FDI and economic growth across all countries.
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The similar study of Shimul et al. (2009) examined the causality between FDI and growth
in Bangladesh using data from 1973 to 2007. Using an ARDL bounds testing approach, the
study failed to find any causal relationship between FDI and growth.

Mahembe and Odhiambo (2019) examined the causality between foreign aid and eco-
nomic growth for 82 developing countries using data spanning from 1981 to 2013. Using the
vector error correction model, the study found a unidirectional causal flow from economic
growth to foreign aid in the short run and the long run. Paradhan and Arvin (2015) carried
out a study on the causality between economic growth and foreign aid using data from 1961
to 2012. The study found a unidirectional causal flow from foreign aid to economic growth
in the short run and bidirectional causality between the two variables in the long run. Tekin
(2012) did a study on the causality between foreign aid and economic growth for least de-
veloped countries (LDC) using data from 1970 to 2011. Employing the seemingly unrelated
regression (SUR), the study found little evidence of a causal relationship between the two
variables.

The reviewed literature shows mixed results when looking at the relationship between
FDI, aid and growth from a causal point or from an impact viewpoint. In terms of impact
studies, some found FDI and aid to have a positive impact on growth, while a few studies
found them to have a negative impact on economic growth. On the causality front, studies
were split between bidirectional causality, no causality and unidirectional causality, and the
results seem to differ from country to country and over time. However, the link between
foreign aid and foreign direct investment was not fully explored in previous studies. Hence,
this study aims to fill the gap in the literature by exploring the causal relationship between
the three variables using time-series data from Kenya.

3. Estimation techniques

Following Odhiambo (2022) and Shimul et al. (2009) this study employs an ARDL bounds
testing approach to cointegration and ECM-based causality test to examine the relationship
between FDI, aid and growth. This approach was developed by Pesaran et al. (2001).

Equations (1) to (4) below provide the ARDL model specification, where ECOG is eco-
nomic growth captured by rate of change of gross domestic product, FDI is foreign direct
investment as a percentage of GDP, AID is foreign aid plus net official development assis-
tance and GFCF is gross fixed capital formation as a percentage to GDP.
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q q q p
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Parameter ¢ is a constant term, coefficents ¢1;, ¢»;, @3; and @4; capture the short-run
dynamics,while 81, B2, B3 and B4 are used to derive long-run dynamics from reparameter-
ized ARDL mode and ji1—p4 present error terms. Gross fixed capital formation was added
as an intermittent variable to form a multivariate causality framework. Used data on Kenya
from 1970 to 2020 with respect to FDI, AID, ECOG and GFCF was retrieved from World Bank
Development Indicators (WDI, 2023).

ECM representation of the ARDL model is specified within Equations (5) to (8) where
1, ¥, 93 and 3, are coefficient associated with error correction mechanism and 71—y, are
error terms.
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4. Empirical results

The Dickey—Fuller GLS unit root test and Phillip—Perron test were performed on all the vari-
ables included in the model. Although ARDL does not require all variables to be of the same
order of integration, the unit root was conducted to ensure that no variables are integrated of
order two, i.e. I(2) or higher. The results of the unit root tests are presented in Table 1.

The results confirm the stationarity of all the variables in first difference. The order
of integration is within the boundaries applicable when using ARDL approach. The next
step is to test the long-run relationship among the variables in the model. Results reported
in Table 2 show that FDI, GFCF and ECOG are cointegrated. For cointegrated variables,
causality is estimated for the long—run and short-run time frames, while for the foreign aid
only short-run causality is estimated Table 3.
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Table 1. Unit root tests

Dickey—Fuller Stationarity in the levels Stationarity in first differences
GLS unit root test | without trend with trend  without trend with trend
FDI —1.274 —0.992 —2.071* —3.170*
AID 0.402 —1.368 —7.742%%% —7.952%%*
ECOG —0.189 —1.145 —3.412** —3.395%*
GFCF —1.446 —1.755 —3.383"* —5.349%**
Phillip-Perron test
FDI —2.019 —2.087 —4.113** —4.206™
AID —0.029 —1.206 —7.659*** —7.785%**
ECOG —1.481 —1.376 —3.936™* —3.936**
GFCF —1.547 —2.209 —4.862"** —4.853"**

Note: *p < 0.1, **p < 0.05, **p < 0.01 denote stationarity at 10%, 5% and 1% significance levels

Table 2. Cointegration results

Dependent variable ‘ F-statistic =~ Cointegration status

FDI 8.630"** Cointegrated
AID 1.944 Not cointegrated
ECOG 7.831%** Cointegrated
GFCF 8.109*** Cointegrated

Asymptotic critical values (unrestricted intercept and no trend)

Significance level 1% 5% 10%
Integration order I0) I(1) I0) I1) I0) I(1)
Critical values 429 561 323 435 272 3.77

Note: *p < 0.1, **p < 0.05, ***p < 0.01 denote cointegration at 10%, 5% and 1% significance levels

Table 3. Granger—causality results

‘ AFDI AAID AECOG AGFCF  EC term

AFDI 5.169*  1.022 2.603*  —0.929%*
(0.010)  (0.370)  (0.087)  (—6.346)
AAID | 6.703** 3.167¢  2.264
(0.000) 0.059)  (0.141)
AECOG | 0.004  6.016* 9347+ —(.944%*
(0.949)  (0.089) (0.000)  (—8.466)
AGFCF | 0073  3811%  9.807%* —0.613"*
(0.789)  (0.057)  (0.000) (—5.751)

Note: *p < 0.1, *p < 0.05, “**p < 0.01 denote 10%, 5% and 1% significance levels

The causality results reported in Table 3 show that there is a bidirectional causality be-
tween FDI and AID in the short-run, while in the long—run a unidirectional causal flow from
AID to FDI dominates. The results revealed a mutually beneficial relationship between FDI
and foreign aid in the short-run. Thus, as more aid is received, it turns to improve invest-
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ment creating room to attract FDI with better infrastructure. On the other hand, the ability
to attract FDI will draw more aid as the donors and official development assistance support-
ing countries have a guarantee the funds they are given will be used fruitfully. The study
also found a bidirectional causality between AID and economic growth in the short-run and
a unidirectional causal flow from AID to economic growth in the long—run. This finding
confirms the reinforcing effect that these two variables have on each other. As more AID
is released to Kenya, if channeled to productive use, such as investment in infrastructure,
is likely to buttress economic growth. While economic growth is promoted, the chances of
getting aid or soft loans is increased. Tekin (2012) also found a unidirectional causal flow
from AID to economic growth in a study of less—developed countries. The study found no
causality between FDI and economic growth. This finding refutes the FDI-led or growth-led
hypothesis for Kenya.

Other results presented in Table 3 confirm a unidirectional causal flow from gross fixed
capital formation to FDI in the short-run and in the long-run. These results support the
importance of preconditions in attracting FDI (see Borensztein et al., 1998). According to
the strand of literature on FDI pre-conditions, the presence of well-developed infrastructure,
health and education attracts FDI to a country and can act as one of the criteria that foreign
investors consider. The study also found a bidirectional causality between economic growth
and gross fixed capital formation in the short run and the long—run. This confirms the re-
inforcing effect of gross capital formation in supporting high economic growth and at the
same time, high economic growth makes it possible for a generation of resources that can be
invested in new and replacing existing capital. This finding is consistent with the economic
growth models where capital and labor are important inputs to economic growth. A unidi-
rectional causality was found from AID to gross fixed capital formation in the long-run and
in the short-run. An increase in AID complements domestic investment resources for Kenya,
according to the findings of this study.

5. Conclusion

This study examined the causality between FDI, economic growth and foreign aid in Kenya
using annual data from 1970 to 2020. The study was driven by the importance of high
economic growth required to support Vision 2030 and SDG targets for Kenya. Employing an
ARDL bounds testing approach to cointegration and the ECM-based Granger—causality test,
the study found bidirectional causality between aid and economic growth in the short run
and a unidirectional causal flow from aid to economic growth in the long run. The study
also found a feedback causal relationship between FDI and foreign aid in the short run and
a unidirectional causal flow from aid to FDI in the long run. Contrary to our expectation, no
causality was found to exist between FDI and economic growth. This applies irrespective of
whether the causality was estimated in the short run or in the long run. It can be concluded
from the findings of this study that foreign aid plays an important role in the short run and
in the long run in supporting economic growth and FDI inflows. Based on these findings,
it is recommended that policy makers in Kenya continue to implement policies that aim at
attracting foreign aid to supplement domestic financial resources and to buttress the country’s
growth trajectory. Moreover, targeting foreign aid is likely to unlock economic growth and
foreign direct investment in the country, especially if foreign aid is directed to productive
sectors of the economy.
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Povezanost izravnih stranih ulaganja, strane pomoc¢i i gospodarskog rasta

u Keniji: analiza kointegracije i uzro¢nosti

SAZETAK
Sve veca uloga priljeva stranog kapitala u ublazavanju nerazm-
jera izmedu drZavnih prihoda i troskova te u ostvarenju poti-
cajnog gospodarskog rasta, motivirali su ovu studiju da utvrdi
smjer uzro¢nosti izmedu izravnih stranih ulaganja (FDI), strane
pomodi i gospodarskog rasta u Keniji. Koristenjem vremenskih
nizova godisnjih podataka od 1970. do 2020. godine i grani¢nog
pristupa testiranju kointegraciji te modela korekcije pogreske
temeljenog na ECM Grangerovoj uzrocnosti, studija je otkrila
dvosmjernu uzro¢nost izmedu strane pomodi i gospodarskog
rasta u kratkom roku i jednosmjernu uzrocnost od strane
pomoci prema gospodarskom rastu u dugom roku. Rezul-
tati takoder pruzaju dokaze o dvosmjernoj uzro¢nosti izmedu
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SUMMARY

Despite Algeria’s abundant natural resources, achieving sustainable
growth and prosperity remains challenging. Amid this, labour pro-
ductivity within the agricultural sector stands as a silent warrior, hold-
ing within its grasp the secrets to propel the Algerian economy for-
ward. Therefore, this study tries to uncover the pivotal role of labour
productivity in Algeria’s agricultural sector as a beacon for sustain-
able economic development. Using an autoregressive distributed lag
(ARDL) model from 1990-2021, the results reveal that agricultural
gross production value, inflation, and population growth are signif-
icant determinants of GDP per capita in the short-run, while agricul-
tural value added per worker also emerges as an essential long—run
driver. However, agricultural employment is shown to have an in-
significant impact, indicating declines in the sector’s workforce and
neglect in recent years. Overall, the analysis confirms the hypotheses
of either short-term or long—term connections between labour produc-
tivity and sustainable economic development within Algeria’s agricul-
tural sector. These findings illuminate a pathway that suggests revital-
ising the labour productivity within Algeria’s agricultural sector could

DOT: 10.62366 /crebss.2023.2.002 be a key lever in transforming Algeria’s economic landscape towards
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a more prosperous and sustainable future.

KEYWORDS
agricultural sector, Algeria, ARDL model, labour productivity, sustainable
economic development

1. Introduction

"Productivity isn’t everything, but in the long run it is almost everything. A country’s ability
to improve its standard of living over time depends almost entirely on its ability to raise its
output per worker" (Batég and Batég, 2007). Labour productivity has always been a signif-
icant aspect of countries’ development strategies. However, in the last decade, the emphasis
on this factor has grown exponentially due to its crucial role in stimulating economic growth
and optimizing resource utilization. This shift aligns with The United Nations Sustainable
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Development Goals (SDGs). Today, enhancing labour productivity has become a primary ob-
jective for any economy, especially in the agricultural sector. The fundamental presumption
is that efficient use of production factors is not only a means of assessing workforce effi-
ciency, but also an indicator of economic progress and welfare (Velasco-Mufioz et al., 2021).
Conversely, low agricultural productivity can hinder the path to sustainable economic de-
velopment by limiting the export potential of agricultural products, and increasing poverty
in rural areas (Awokuse and Xie, 2015). Several studies, including those by Gotas (2019),
documented thta agriculture can contribute to economic development in a variety of ways,
including as a source of income, a driver of economic activity, job creation, and a provider of
environmental services. Gollin (2010) and Urgessa (2015) suggests that the rise of labour pro-
ductivity is especially relevant in the spheres of material production, such agriculture, and
it is the foundation of sustained economic growth. Moreover, studies like Hossain (2008);
Riley and Bondibene (2016); M baye (2022); Gusev and Koshkina (2022) demonstrated that
improving labour productivity is the key for production growth and development, not just
in the agricultural sector but also in the overall development of countries.

Nevertheless, in a country that is keen on achieving efficiency in resource allocation,
swinging towards an agriculture export—oriented industry and creating opportunities for
economic growth and development, in an era where labour productivity is widely recognized
as a crucial element in the journey towards achieving sustainable economic development, one
cannot fail to notice that the promotion of labour productivity in Algeria’s agricultural sector
has been comparatively neglected. Currently, the agricultural sector in Algeria is facing,
challenging conditions characterized by a decline in the number of workers and decreased
efficiency. Additionally, factors such as the utilization of outdated technology and the impact
of climate change have contributed to a reduction in the sector’s added value. Consequently,
prioritizing the improvement of labour productivity in the agricultural sector has become
crucial, as it can significantly contribute to Algeria’s sustainable economic development.

While existing research provides valuable insights into the relationship between labour
productivity and sustainable economic development, a significant gap remains regarding the
specific case of Algeria’s agricultural sector. This gap is particularly evident in the lack of
studies utilizing GDP per capita to measure sustainable economic development, providing
a more nuanced understanding of the relationship with labour productivity. This study ad-
dresses this research gap by employing econometric models to analyze the long-run and
short—run relationship between labour productivity and GDP per capita in Algeria’s agri-
cultural sector. Consequently, this study focuses on the central question: will unlocking the
potential of labour productivity within Algeria’s agricultural sector release the gates to an
economically sustainable future? Or will the sector continue to be neglected and become the
Achilles heel that cripples development? By addressing this question, we strive to shed light
on the significance of labour productivity in shaping the path towards sustainable economic
development in the Algerian economy.

Using annual data from 1990-2021, this study employs an autoregressive distributed lag
(ARDL) model with GDP/capita as the dependent variable, representing sustainable eco-
nomic development and labour productivity indicators from Algeria’s agricultural sector as
the independent variables. The scope of this research centers around two hypotheses: (1) a
strong and positive long—run correlation exists between an increase in crucial labour produc-
tivity indicators in Algeria’s agricultural sector and sustainable economic development, as
measured through indicators such as GDP per capita, and (2) in the short term, variations in
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labour productivity within Algeria’s agricultural sector are directly and positively correlated
with changes in the nation’s GDP per capita, indicating the sector’s crucial role in the nation’s
overall economic performance.

In order to achieve the specified goal, the remainder of this study proceeds as follows.
Section 2 establishes the background by briefly defining sustainable economic development
and labour productivity. A review of pertinent literature is also provided, elucidating the
research gap this study seeks to fill in Section 3. Section 4 delineates the methodology em-
ployed, while results are detailed in Section 5. Discussion is given in Section 6, followed by a
conclusion that offers recommendations based on the findings in Section 7.

2. Sustainable economic development and labour productivity

Economic growth is a fundamental concept in economic theory, with countries striving to
achieve consistent GDP growth. Historically, technological progress and population growth
were considered the primary factors driving economic growth (Pali¢ et al.,, 2017). How-
ever, the continued rise in population and the constraints posed by limited natural resources
and food supplies of transformed these factors into significant challenges (Jankovi¢ Soja and
Bucalo Jeli¢, 2016). To address these concerns, it has become imperative to strike a balance
and reconcile the opposing forces. In this context, sustainable economic development has
garnered considerable attention from researchers and policymakers.

Sustainable development emerged as a strategy to balance economic growth, environ-
mental protection, social equality, and the rational use of natural resources in the long term.
However, the definition of sustainable economic development is complex and elusive. Fre-
quently, precision is sacrificed for acceptance in attempting to describe the environmental,
economic, and social characteristics of sustainable economic development. Sustainable devel-
opment is a long—term approach to economic growth that considers environmental, social,
and economic factors (Barbier, 1998). The study of Bervidova (2002) has defined sustainable
economic development as directly concerned with raising the material standard of living of
people experiencing poverty, which can be quantified in terms of increased food and real
income through providing interest in productivity in sectors such as agriculture that min-
imise resource depletion. Contrary to economic growth, sustainable economic development
is based on increasing productivity and responsible use of resources (Brad et al., 2016).

In contrast, labour productivity is a widely used concept in economics, its interpretation
and measurement can vary depending on the specific context and methodologies employed
(Bezat-Jarzebowska and Rembisz, 2016). At its core, labour productivity represents the ratio
between output produced and labour inputs consumed in production. However, the com-
plexity lies in how input and output are defined and quantified. Therefore, it is a baffling
economic term (Dall’erba et al., 2005). Additionally, variations in labour productivity levels
contribute to divergent growth rates among countries or regions Batog et al (2009). Labour
productivity refers to the quantity of output generated per unit of labour, with labour be-
ing quantifiable in either hours worked or the count of individuals employed (Deaconu et
al., 2018). Within the agricultural sector specifically, standard productivity metrics incorpo-
rate measures of yield or value-added per agricultural worker, thereby quantifying sectoral
output relative to labour input (Batég and Batég, 2007). In other words, labour productiv-
ity is defined as output per unit of labor, where labour can be expressed as the number of
hours worked, the number of individuals employed or the number of workers (Radfo and
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Tomeczek, 2022). Conversely, in the agricultural sector, labour productivity can be measured
by the amount of agricultural output produced per unit of labour input, such as yield per
agricultural worker or value added per agricultural worker.

3. Literature review

Over the years, researchers and economists have conducted numerous studies to explore the
intricate relationship between labour productivity and sustainable economic development.
The existing literature presents various studies that dissect this complex relationship from
various angles, each contributing unique insights and highlighting different aspects of this
multifaceted topic.

In research conducted by Gollin (2010) the correlation between labour productivity and
sustained economic growth in developing nations from 1950 to 2010 has been examined.
The author begins by discussing the importance of agriculture in developing countries, both
in terms of its contribution to economic growth and its role in providing food security. This
study examines theoretical arguments and empirical evidence supporting the hypothesis that
enhancements in agricultural productivity have contributed to economic growth in develop-
ing countries. The author finds a strong positive correlation, suggesting that increasing labour
productivity can promote economic development. Another study by Awan and Anum (2014)
examined key determinants of agricultural productivity growth, and compared the effects
of these factors on economic growth in a sample of seven selected nations in comparison
to seven advanced countries. The researchers used a variety of econometric techniques, in-
cluding time series analysis and a two-sector model, to study the economic dynamics of the
variables. The study extensively analyzed multiple indicators of infrastructure, specifically
focusing on the following variables: the percentage of employment in agriculture, labour
productivity in the agricultural sector and aggregate labour productivity. The outcomes un-
derscore a remarkable and positive link between labour productivity and economic growth
in the context of Pakistan. The results underscore the importance of bolstering labour pro-
ductivity as a driving force for promoting economic advancement.

An additional study by Awan et al. (2015) focuses on the factors influencing rural women'’s
labour supply in agriculture, emphasising their potential contribution to economic develop-
ment in the Rajanpur district of Pakistan. The study employs linear regression analysis and
finds that women's participation in the labour force can increase household income, reduce
poverty, and contribute to economic development. While this study offers valuable insights,
it is geographically confined to the Rajanpur district in Pakistan, limiting its generalizability
to broader labour productivity issues.

In research conducted by (Bezat-Jarzebowska and Rembisz, 2016), which sheds more
light on factors affecting labour productivity, the study utilized a panel data model. Authors
argue that enhancing efficiency can lead to increased agricultural output and productivity,
which, in turn, can contribute to overall economic growth. This study offers a robust method-
ology, yet its approach, centered on the panel data model, might not fully capture the qual-
itative aspects of agricultural productivity, such as farmer well-being or environmental sus-
tainability. In the study of Fedulova et al. (2019), the authors conducted a theoretical analysis
of labour productivity in agricultural industries and its role in sustainable economic devel-
opment. The primary goal of increasing worker productivity as the foundation of long—term
economic development is considered. They argued that policymakers should focus on imple-
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menting measures aimed at encouraging farmers to adopt practices that increase agricultural
productivity in order to achieve sustainable economic development. However, their theoret-
ical analysis needs more empirical backing from diverse geographic contexts. Ibidunni et al.
(2020) have emphasized the importance and significance of labour productivity in stimulating
economic growth and development, namely within the agricultural industry of Sub-Saharan
Africa. This study utilises a blend of data analysis and panel regression approaches to in-
vestigate the determinants of worker productivity in this specific location between 2010 and
2017. The study’s findings reveal substantial disparities in labour productivity levels and
agriculture efficiency among the nations examined. The authors highlight many factors that
influence worker productivity, such as infrastructure development and technology use. This
research offers significant regional context, but it does not explicitly examine the example of
Algeria.

Additionally, some studies examine the labour productivity in the agricultural sector and
its significance in Algeria. According to the study conducted by Laoubi and Yamao (2012),
the agricultural sector in Algeria is confronted with several obstacles, such as diminished
efficiency, elevated production expenses, and restricted market entry. The research recog-
nizes the significance of agriculture in Algeria’s economy and its function in generating jobs,
guaranteeing food security, and contributing to broader economic advancement. Neverthe-
less, this study needs empirical analysis and offers a full view of the many expressions of
these difficulties. In their carefully designed study by Rey and Hazem (2020), conducted a
meticulous analysis. They discovered that the agricultural sector in Algeria exhibits poor
performance, making it one of the least productive sectors among Mediterranean nations.
This article aims to assess the labour productivity in Algeria from 1984 to 2015, specifically
in sectors like agriculture and hydrocarbons. The independent variable used for this esti-
mation is the gross domestic product. The authors contend that Algeria should deliberate
to foster the growth of its manufacturing and agricultural sectors. The study utilised gross
domestic product GDP; however, GDP per capita is more effective in capturing the effects of
labour productivity. Unlike the studies above, our study used GDP per capita as a measure,
which offers a more detailed comprehension of the relationship between labour productivity
and sustainable economic development. Although previous research offers valuable insights
into the correlation between labour productivity and sustainable economic development, a
gap exists in understanding this relationship within Algeria’s agricultural sector. Therefore,
this study seeks to address this deficiency by utilising an ARDL model and offering policy
suggestions grounded in facts to unleash the agricultural sector’s potential and contribute to
Algeria’s sustainable economic development.

4. Data and research methodology

The study employed the autoregressive distributed lags technique (ARDL) to analyze the
impact of worker productivity in the agriculture sector on Algeria’s progress towards sus-
tainable economic growth. The analysis included a span of 32 years, from 1990 to 2021. The
use of this paradigm, initially devised by Pesaran and Smith (1998) and Pesaran et al. (2001).
The ARDL model is well-known for its robustness when dealing with small sample numbers,
making it a suitable choice for the 32—year study period. This characteristic guarantees accu-
rate outcomes even when there are just a small number of observations. The ARDL model is
particularly advantageous since it can include variables regardless of their integration order,
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whether they are 1(0), I(1), or fractionally integrated (Pesaran et al., 2001). This feature is espe-
cially advantageous in our study since it enables the incorporation of variables such as GDP
per capita, inflation, and others without requiring prior assessment of their integration order.
The ARDL model can estimate both short-run and long-run parameters simultaneously, pre-
senting a notable benefit (Jalil and Mahmud, 2009). This feature is highly advantageous in
the study as it aims to comprehend both the immediate short-term and enduring long-term
effects of labour productivity on sustainable economic development.

The dependent variable is gross domestic product per capita (GDP/capita). In contrast,
the independent variables directly relate to labour productivity in the agricultural sector,
including agricultural production, demographic changes, labour inputs, inflation, and agri-
cultural labour productivity. All variables are measured as annual growth percentages, as
shown in Table 1. Time-series data for all variables were collected from economic surveys
in Algeria, National Statistics Office in Algeria (ONS) and statistics through the Ministry of
Agriculture and Rural Development, as well as data from the World Bank database World
Development Indicators (WDI) and the Food and Agriculture Organization of the United
Nations (FAO).

Table 1. Dependent and independent variables used in the study

Variable ‘ Description Measurement unit  Source

Dependent variable

GDPPit® | Gross domestic production per capita annual growth (%)  WDI
Independent varables

GPVar Gross production value in the agricultural —annual growth (%)  FAO
sector

POP Population of Algeria annual growth (%)  ONS

EMP®"i Employed labour force in the agricultural annual growth (%)  FAO
sector

INF Inflation in Algeria annual growth (%)

VAW?" | Value added per worker in the agricultural ~annual growth (%)  ONS
sector (constant prices in USD, 2015=100)

GDP per capita annual growth percentage serves as a crucial outcome variable, offering a pri-
mary measure of economic output per individual and indicating the standard of living. This
metric is particularly valuable in assessing sustainable development, as it reflects economic
growth and the equitable distribution of economic gains. Enhancing this analysis involves
considering several independent variables: The gross value of agricultural production, which
highlights the agricultural sector’s productivity and economic contribution. Algeria’s pop-
ulation, to account for demographic impacts on agriculture and GDP. The employed labour
force in agriculture, providing insights into labour productivity. Inflation rates, crucial for
understanding fundamental economic change. The value added per agricultural worker, a
key indicator of agricultural labour productivity. By incorporating these variables, the anal-
ysis can provide a more comprehensive understanding of Algeria’s economic growth and
progress towards sustainable development. This approach examines the overall economic
output and delves into the factors that drive this growth, offering insights into the efficiency
and equity of the economic development process.
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Therefore, we were intrigued to examine the following research hypotheses:

Hypothesis 1. There exists a strong and positive long-run correlation between increase
in key indicators of labour productivity in Algeria’s agricultural sector and sustainable
economic development, as measured through indicators such as GDP per capita.

Hypothesis 2. In the short term, variations in labour productivity within Algeria’s agri-
cultural sector are directly and positively correlated with changes in the nation’s GDP
per capita, indicating the sector’s crucial role in the nation’s overall economic perfor-
mance.

Equation 1 aims to quantify the impact of agricultural gross production value, population
dynamics, employment in agriculture, inflation, and value-added in agriculture on GDP per
capita in Algeria.

GDP"™"" = By + B1GPV,*" + BoPOP; + B3EMP;S" + B4INF, + psVAWS" +, (1)

where By is a constant term, while 81, B2, B3, Ba and Bs are the regression coefficients
associated with each independent variable, representing the expected impact or influence
on the GDP/capita. The error term ¢; in the model represents the unaccounted factors that
are not explicitly included. A general equation in the autoregressive distributed lag (ARDL)
framework can be derived as follows:

. q .
GDP{"" = oy + Y 7, GDPI" Z TGPV ¢ Z 73;POP,_j
i=1 j=0

@

+ Z 74]EMP“ A Z Vs INF_j + Z 76]VAW“g "te
j=0 j=0

Equation 2 describes the ARDL model with g lags of dependent variable and p lags of
independent variables (not necessary the same number of time lags for each independent
variable), which captures both the short-term and long—term relationship between them.
Parameter 7 is a constant term, while 71;, 72j, 73, 74j, 75; and 7e; are the ARDL coeffi-
cients with respect to lagged variables on the right hand side. Upon estimating the ARDL
model, the subsequent stage involves examining the long-run association between the de-
pendent and independent variables through the utilization of the F-statistic test. The null
hypothesis of the F—statistic test pertains to the coefficients on the lagged dependent variables
(x1, a,..., ay) are jointly equal to zero, indicating no long-run relationship.The alternative
hypothesis suggests that at least one of these coefficients is not zero, indicating the existence
of a long—run relationship. This is typically tested by asserting that the coefficient of the error
correction term (ECM;_1) in the reparameterized ARDL equation is zero (Hp : A = 0). Equa-
tion 3 illustrates the enduring, long—run relationship between the dependent and independent
variables:

. q—1
AGDP — o + Z a AGDP™P 4 Z ocszGPVag” + Z w3jAPOP;_;
- ()
+ Z a4 AEMP}S 4 Z asiAINF_j + Y agiAVAW/S? + AECM; 1 + ¢,
j=0
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If the null hypothesis is rejected in favor of alternative (H; : A # 0) the long—run rela-
tionship exist. This suggests that the coefficient of the error correction term is significantly
different from zero.

5. Results

This section presents the results of the study on the economic variables affecting Algeria from
1990 to 2021. The analysis includes various statistical methods and econometric tests to un-
derstand the relationships between considered variables. Table 2 summarizes the descriptive
statistics for the variables employed in the analysis, spanning 1990 to 2021.

Table 2. Descriptive statistics of observed variables

Variable ‘ Mean Std. Dev. Min Max Median
GDpearita 2.17 13.02 —28.06 2398 0.89
GPVasri 3.37 9.14 —19.48 21.33 1.52
POP —0.06 5.09 —12.95 9.23 —0.78
EMPagri 1.81 3.25 1.36 2.53 1.86
INF —-2.13 2.13 —9.00 1.10 —2.80
VAWA8Ti 5.43 9.32 —1795 3043 4.36

The data exhibits substantial fluctuations in economic and demographic indices. The
average GDP per capita, GPV in agriculture, and value-added in agriculture have all experi-
enced a increase, whereas agricultural employment has declined. The inflation rates exhibit
significant variation, whereas the population growth in Algeria remains generally steady.

The ARDL bounds testing technique necessitates that variables possess an 1(0) or I(1)
integration order, so unit root tests should be utilized to ascertain the integration order. In
the current investigation, we apply the Augmented Dickey—Fuller (ADF) test for this aim.
Hence, we cannot comprehend the results of F statistics supplied by Pesaran et al. (2001) in
the presence of variables integrated into I(2). The objective is to avoid obtaining misleading
regression outcomes by ensuring that none of the variables are integrated at I1(2) or higher
levels. I(0) indicates that the variable is stationary at its level (no differencing required), while
I(1) suggests that the variable requires first differencing to become stationary.

Table 3. Unit root tests ADF results

Test Critical values Oreder of

statistic 1% 5% 10% integration
GDpepita | 3749 —3716 —2.986 —2.624 1(0)
GpPvasr —4.650 —3.716 —2986 —2.624 1(0)
POP —4788 —3.716 —2986 —2.624 1(0)
EMPa8ri —2206 —3.709 —2983 —2.623 I(1)
INF —2509 —3.716 —2986 —2.624 1(1)
VAW —-3.686 —3.716 —2986 —2.624 1(0)

The Augmented Dickey—Fuller (ADF) test results in Table 3 suggest that gross domestic
production per capita, inflation, value added per worker in the agricultural sector, and gross
agricultural production are stationary. This indicates that these variables do not have unit
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roots and are integrated of order zero I(0). However, the variables POP and EMP?8" are not
stationary and display unit roots, indicating that they are integrated into order I(1). Given
this information, it is reasonable to proceed with an ARDL model for the study. The next
crucial step is determining the optimal lag length for the ARDL model, since it significantly
influences the accuracy and reliability of the model’s predictions and implications. According
to three information criteria’s AIC, HQIC and SBIC the optimal lag of 1 was selected.

After determining the most suitable lag length, the ARDL bounds test for cointegration
was conducted. The main emphasis is on analyzing the F-statistics and critical values to as-
certain the existence of cointegration, which indicates a stable long—run dependence between
the variables under investigation. Understanding the integrated behavior of variables relies
heavily on this particular analysis component.

Table 4. The bounds test of cointegration

F-statistic ~ Critical value Decision

6.96 341 Cointegration exist

Based on the information provided, Table 4 shows the results of the bounds test of
cointegration. The F-statistics value of 6.96 is higher than the critical value of 3.41, indicating
the existence of cointegration at a significance level of 5%. Therefore, there is evidence of a
long—run relationship among the variables.

To identify the number of optimal lags, we need to check for optimal lag lengths of the
series by selecting the optimal lag length for each variable. In our case, the optimal lag lengths
are lags (1,0,1,0,0,0) based on Akaike Information Criterion (AIC) and Bayesian Information
Criterion (BIC).

Table 5. Short—run and long-run estimated coefficients

Short-run ‘ Coefficient  Standard error  t-statistic p—value
AGVP{#" 0.2857** 0.0657 4.340 0.012
AINF; —0.7021*** 0.1264 —5.554 0.000
APOP; —2.6232% 1.3392 —2.843 0.021
APOP; | | —1.1567 2.7456 -1.773 0.857
AEMP{$" 0.8912 0.8230 1.083 0.176
AVAW;S" 1.6030* 1.0320 1.553 0.032
constant 1.1287%* 0.1456 0.275 0.000
ECM;_4 —1.1602*** 0.1880 —6.171 0.000

| R2=0923  R2=0898 DW =188 Fgy =6234"

Long-run ‘ Coefficient ~ Standard error  t-statistic p—value
GVP}E" 0.4136*** 0.0343 4.698 0.000
INF; —0.3431"* 0.2517 ~5.947 0.000
POP; —0.7117 0.1175 —-1.714 0.113
EMPS" 0.7115 0.2395 4.350 0.571
VAW/S" 1.8167** 1.3215 1.311 0.018
constant —0.8317*** 0.3430 —2.424 0.000

Note: *p < 0.1, *p < 0.05, **p < 0.01 denote 10%, 5% and 1% significance levels
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Table 5 displays the outcomes of the ARDL(1,0,1,0,0,0) bounds testing method. The
model was chosen using the Akaike Information Criterion and Bayesian Information Cri-
terion. In the short-run, gross value agricultural production is positively and significantly
impacted at the 5% significance level by a coefficient of 0.2857. This coefficient implies that
a 0.2857-unit increase in GDP per capita is caused by every 1-unit increase in gross value
agricultural production. Although vivacious, the impact of value-added per worker and em-
ployed labour force in the agricultural sector on GDP per capita is not statistically significant.
In the case of inflation, a significant reduction in GDP per capita at the 1% significance level
is caused by a coefficient of —0.7021. Population growth is shown to have a significant nega-
tive effect in the current period, while its lagged effect remains insignificant. Lastly, the error
correction mechanism (ECM) is characterized by a coefficient of —1.1602, which is significant
at the 1% level and suggests a substantial adjustment towards equilibrium.

In the long—run, gross value agricultural production positively and significantly impacts
GDP per capita. A one-unit increase in agricultural gross production value is associated
with a 0.4136-unit increase in GDP per capita. Inflation negatively and significantly affects
GDP per capita, implying that persistent inflation erodes purchasing power and hinders eco-
nomic development. Algerian population has a negative and statistically significant relation-
ship with GDP per capita. This suggests that rapid population growth can strain resources
and limit productivity, impeding economic development and negatively impacting GDP per
capita. The employed labour force in the agricultural sector exhibits a positive relationship
with GDP per capita in the long—run, but this association is statistically insignificant. How-
ever, the lack of statistical significance indicates that this relationship is uncertain. Value
added per worker in the agricultural sector positively and significantly contributes to GDP
per capita. This suggests that enhancing the value-added component of agricultural produc-
tion can significantly contribute to long-term economic growth and boost GDP per capita.
These findings suggest that agricultural output growth, value-added enhancement in agri-
cultural production, and controlling inflation are vital strategies for promoting long-term
economic development and improving GDP per capita in Algeria.

Cumulative Sum of Recursive Residuals (CUSUM) and Cumulative Sum of Squares of
Recursive Residuals (CUSUMSQ) tests were performed to assess the stability of the chosen
ARDL model (Figure 1).
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Figure 1. CUSUM and CUSUMSQ plots
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The CUSUM and CUSUMSQ) statistics plots are inside the crucial bounds at the 5% sig-
nificance level, demonstrating that all coefficients in the error correction model are stable over
time. Thus, the model utilised in the study seems to be good enough and robust in evaluating
the short and long-run links between labour productivity in Algeria’s agricultural sector and
sustainable economic development. Along with stability test, a common diagnostic checking
was obtained considering residuals of estimated ARDL model. This includes normality test of
Jarque—Bera, Breusch-Godfrey LM and Durbin’s alternative tests of the serial autocorrelation
as well as Breusch-Pagan/Cook-Weisberg and White’s tests of homoskedasticity (Table 6).

Table 6. Diagnostic checking results

Test type ‘ Test statistic
Jarque—Bera test 1.435
Breusch-Godfrey LM test 5.02
Durbin’s alternative test 0.008
Breusch-Pagan/Cook-Weisberg test 5.20
White’s test 31.00

Output in Table 6 supports the null hypothesis of a normal distribution according to
Jarque—Bera test. Likewise, the null hypothesis is not rejected for all other performed tests,
demonstrating the fulfillment of all assumptions with respect to residuals of the ARDL model.
Namely, the null hypothesis of no serial correlation was not rejected in either tests (Breusch-
Godfrey LM test and Durbin’s alternative test) which indicates that the residuals of the esti-
mated mainstream ARDL model are independently distributed. It is essential to note that the
tests for heteroskedasticity, the Breusch-Pagan/Cook-Weisberg and White’s test respectively,
do not provide significant evidence of heteroskedasticity at significance level 5%. This means
that the assumption of homoskedasticity holds based on these results.

6. Discussion

The present research has yielded substantial results with critical implications for policy and
practice in this field. One of the key findings of our study is the positive correlation between
GDP per capita and agricultural productivity. This result aligns with prior research con-
ducted by (Thirtle et al., 2003; Mozumdar, 2012; Zakaria et al., 2019) which reported similar
associations. By confirming these previous findings, this study contributes to the growing
body of evidence supporting the relationship between these variables. Results indicate that
population growth has no significant impact on agricultural productivity in the short-term,
but it can have a positive impact on agricultural productivity in the long—term. This study
aligns with the understanding that the influence of population expansion on agricultural pro-
duction is contingent upon several factors, such as the accessibility of land, water, and other
resources, as well as the level of investment in agricultural research and development (Thirtle
et al., 2003). On the other hand, this contradicts a study conducted by Chemingui and Ayadi
(2003) which found that population growth led to decreased agricultural productivity. For
this reason, in the case of Algeria, the population is expected to grow from 44.18 million in
2021 to 50 million by 2050. Algeria’s investment in agricultural research and development,
infrastructure, and population growth can lead to higher agricultural productivity, and vice
versa.
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In addition, this study also revealed a surprising discrepancy with the results reported
by Rey and Hazem (2020). While they found that agriculture has experienced substantial
productivity gains, our findings revealed a terrible decline in labour productivity in the agri-
cultural sector in Algeria and, even more, a weak effect on the number of workers employed
in the agricultural sector. This decrease can be attributed to several factors, such as the age
of the tools used by the labour force and the decline in the number of workers in the agricul-
tural sector. This indicates the neglect of Algeria for this sector in recent years. Furthermore,
the fact that inflation has a negative and statistically significant influence on GDP per capita
shows that inflation might lead to a lower GDP per capita. This is plausible because inflation
can erode purchasing power by causing prices to rise and wages to lag behind prices. This can
lead to decreasing demand for products and services, and as a result, economic development
may suffer. Also, the positive and statistically significant effect of agricultural employment on
GDP per capita implies that increasing agricultural employment might lead to increased GDP
per capita. This is probable because agricultural employment may lead to increased salaries
and profits, which can be invested in other areas of the economy. Moreover, the positive and
statistically significant relationship between value added per worker in agriculture and GDP
per capita shows that boosting productivity can lead to increased GDP per capita. This is
likely because better productivity may cause more significant profits, which can be utilised to
invest in other areas of the economy. The findings suggest that labour productivity is crucial
for Algeria’s journey towards sustainable development, particularly in the economic dimen-
sion. Policymakers can prioritise resource allocation and implement strategies to enhance
productivity and efficiency in the agricultural sector based on the positive correlation we
found between labour productivity and variables such as gross value agricultural production
and employed labour force in agriculture.

Additionally, controlling inflation and promoting agricultural employment and produc-
tivity are essential for higher GDP per capita. As a result, both hypotheses are supported
by the empirical evidence from the study. Labour productivity in Algeria’s agricultural sec-
tor plays a crucial role in driving sustainable economic development and overall economic
performance, both in the long and short run. In Algeria’s agricultural sector, there is strong
evidence for a positive long-term relationship between rising critical indicators of labour pro-
ductivity and long—term economic growth, as measured by GDP per capita. This is evident
in the positive and statistically significant relationship between agricultural value added, a
key indicator of labour productivity, and GDP per capita in the long run. Enhancing the
value—added component of agricultural production can significantly contribute to long—term
economic growth and boost GDP per capita. The findings confirm the existence of a direct
and positive correlation between variations in labour productivity within Algeria’s agricul-
tural sector and changes in the nation’s GDP per capita in the short—term.

7. Conclusions and recommendations

This study delved into the crucial relationship between labour productivity in Algeria’s agri-
cultural sector and its implications for sustainable economic development from 1990-2021. By
utilizing the autoregressive distributed lag (ARDL) model and examining variables such as
GDP per capita, employed labour force, inflation, and agriculture value added, this research
has shed light on the potential of labour productivity to pave the path towards sustainable
economic development in Algeria. The paper comes to several conclusions that could be
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summarised as follows. First, the CUSUM and CUSUMSQ tests supported ARDL long-run
and short-run estimated coefficient stability throughout the observed period. Second, the
findings suggest a positive long-run relationship between GDP per capita and gross pro-
duction value (agricultural value added per worker) in the agricultural sector. Conversely, a
negative long—term relationship was found between Algeria’s GDP per capita, inflation, and
population. Third, the short-run estimates confirmed that changes in gross value agricultural
production have a positive and significant impact on gross domestic product per capita. On
the contrary, the employed labour force in the agricultural sector, the population of Algeria,
and the value added per worker in the agricultural sector do not exhibit statistically sig-
nificant relationships with agricultural labour productivity and its effect on gross domestic
production per capita. Given these points, it can be asserted that the agriculture sector in
Algeria exhibits notably inferior productivity compared to other segments of the economy.
Furthermore, the enhancement of efficiency within the agricultural sector and the adoption
of developmental strategies to bolster the competitiveness of local agriculture can only be re-
alized through the elevation of labour productivity. Therefore, boosting labour productivity
in Algeria’s agricultural sector is crucial for sustainable economic development.

Given the outcomes revealed, we strongly recommend that policymakers prioritize ini-
tiatives to motivate farmers to adopt methods that enhance agricultural productivity. This
approach is pivotal for sustainable agricultural growth. Furthermore, adopting cutting—edge
agricultural technologies is not just a choice but a necessity. It is a crucial driver for boost-
ing agricultural productivity and value-added aspects, paving the way for a more innovative
and efficient agricultural landscape. The Algerian government stands to benefit significantly
by strategizing to augment workforce participation in the agricultural sectors. This can act
as a catalyst for economic upliftment. To complement these strategies, providing tangible
support to farmers is crucial. Tailored tax incentives, accessible loan options, and robust
marketing assistance are instrumental in elevating labour productivity. These measures will
empower farmers and contribute to the broader goal of economic resilience and prosperity
in the agricultural sector.

Future research should explore the impact of technological advancements on labour pro-
ductivity in agriculture, promoting sustainable economic development. This analysis can
provide insights into how innovative technologies enhance productivity and long-term sus-
tainability.
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SAZETAK

Unato¢ bogatim prirodnim resursima Alzira, postizanje
odrzivog rasta te prosperiteta i dalje su izazovni. Usred toga,
produktivnost rada unutar poljoprivrednog sektora stoji kao
tihi ratnik, drZe¢i u svom dohvatu tajne za pokretanje i unapr-
jedenje alZirskog gospodarstva. Stoga ova studija nastoji otkriti
klju¢nu ulogu produktivnosti rada u alZzirskom poljoprivred-
nom sektoru kao svjetioniku odrzivog gospodarskog razvoja.
Koriste¢i autoregresijski model s distribuiranim pomacima
(ARDL) od 1990. do 2021. godine, rezultati otkrivaju da
su bruto vrijednost poljoprivredne proizvodnje, inflacija i rast
stanovnistva znacajne determinante BDP-a po glavi stanovnika
u kratkom roku, dok je poljoprivredna dodana vrijednost po
radniku takoder signifikantan dugoro¢ni pokretaé. Medu-
tim, zaposljavanje u poljoprivredi ima beznacajan utjecaj, Sto
ukazuje na smanjenje radne snage u tom sektoru i njihovo zane-
marivanje posljednjih godina. Sveukupno, analiza potvrduje
hipoteze o kratkoro¢nim i dugoro¢nim povezanostima izmedu
produktivnosti rada i odrzivog gospodarskog razvoja unutar
alzirskog poljoprivrednog sektora. Ovi nalazi osvjetljavaju put
koji sugerira da bi revitalizacija radne produktivnosti unutar
alZirskog poljoprivrednog sektora mogla biti klju¢na poluga
u transformaciji alzirskog gospodarskog krajolika prema pros-
peritetnijoj i odrzivoj buduénosti.

KLJUCNE RIJECI

poljoprivredni sektor, AlZir, ARDL model, produktivnost rada, odrZivi
gospodarski razvoj
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SUMMARY

The global repercussions of the COVID-19 pandemic had a substan-
tial adverse impact on the overall economy, resulting in equity markets
decline worldwide. Amidst this turbulent environment, plagued with
uncertainty, investors have redirected their attention towards secure
assets to protect their capital. In that context the main objective is to
reevaluate whether gold still demonstrates the qualities of a safe haven
investment during unprecedented events like the COVID-19 pandemic
and the Ukrainian war, events distinct from past crisis we have expe-
rienced for example 2008 and 1987. For the same reason, a rolling
ARTICLE TYPE regression between gold and the S&P500 index was employed, taking
Preliminary communication into account the time—varying properties of daily returns and opting
for an optimal window size. The findings indicate that significant neg-
ative slope coefficients coincide with the COVID-19 pandemic and the
ARTICLE INFO initiation of the Ukrainian war. These results offer empirical evidence
Received: July 16, 2023 that gold continues to maintain a robust position as a safe haven in
Accepted: November 27, 2023 the perception of investors. Nevertheless, it is essential to emphasize
DOL: 10.62366/ crebss.2023.2.003 that there is no universally applicable safe haven; the safety features of
JEL: C58, GO1, G15 different assets fluctuate over time, depending on the specific market
conditions and the nature of financial turmoil.

KEYWORDS
crisis, gold, rolling regression, safe haven, S&P500 index

1. Introduction

The COVID-19 pandemic resulted in the most severe recession since the Great Depression
in the 1930s, businesses were forced to shut down, unemployment grew, leading to reduced
consumer spending. The pandemic also caused disruptions in global supply chains which
led to shortages and price increases in essential goods (World Economic Forum, 2021). Such
a sharp downturn in business operations and financial performance naturally caused global
stock markets to decline. From February 2020 to March 2020 the equity index Dow Jones
Industrial Average (DJIA) declined by 32%, and in the same period S&P500index, which rep-
resents 500 largest and most liquid companies listed on the US stock exchange, experienced
a drop by 34% (Nasdaq, 2020). In such turmoil surroundings at the stock market, plagued
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with uncertainty, investors have focused on so—called safe haven assets in order to preserve
their investment. Several research have shown that gold, specific currencies such as Swiss
Franc and numerous other commodities are efficient in protecting investors capital in volatile
market conditions. Cryptocurrencies, for example, have been considered as an alternative for
traditional forms of investment since the creation of Bitcoin due to its decentralized nature
and lack of authority over it by the government. Research studies have examined the hedg-
ing capabilities of cryptocurrencies like Bitcoin and Ethereum (Huynh et al., 2022) and found
evidence that they can indeed act as a hedge against market volatility. Leutert (2018) found
that Swiss franc and US dollar appreciated in episodes of crisis demonstrating safe haven
properties. Similarly, in a study of the 2008 financial crisis, Brunnermeier et al. (2009) found
that the Swiss franc appreciated against other major currencies and served as a safe haven
currency during the financial crisis. Park (2023) observed US dollar, Swiss franc and Japanese
yen and found that they acted as a safe haven assets.

Gold has a long history of acting as a safe haven for capital in times of financial turmoil.
History dates back centuries ago when gold was used as a form of currency, tradition has
not changed much as investors would commonly turn to gold as it has, historically speaking,
exhibited increase in prices while stock and bonds would perform poorly. In the research of
2008 financial crisis, Baur and Lucey (2010) found that gold acted as a safe haven, providing
investors with a safe and liquid store of value during the crisis. Additionally, Baur and
McDermott (2010) found that gold is a safe haven asset during times of high uncertainty, as
it tends to exhibit a negative dependence with stocks and provides portfolio diversification
benefits.

Current study contributes to the existing literature by further examining the time-varying
dependence between gold and S&P500. Stock index S&P500 is used as a benchmark of Amer-
ican capital market, i.e. it is commonly used by investors as a measurement of performance of
the US economy, and gold, traditionally used as a safe haven investment to protect the capital
from the ongoing turbulence’s in the stock markets. The COVID-19 crisis is different than
the previous crisis’s we have seen in for example 2008 and 1987, as the government measures
prevented businesses from operating, which had even deeper effect on the economy than the
previously mentioned crisis. Therefore, it is important to reevaluate whether gold could still
serve as a safe haven asset in such an unprecedented times like COVID-19 pandemic is. For
the purpose of this research, daily data from December 2017 to December 2022 are obtained
from Yahoo finance platform. This time frame allows us to capture the behavior of observed
variables before and during crisis of COVID-19 and including war in Ukrain. Obtained data
consists of daily returns on log price of one ounce of gold and daily returns on price of S&P
500 market index expressed in USD. Data are analyzed using method of rolling regression
due to time-varying properties of daily returns.

Continuing sections of the paper are systematized as follows. Section 2 explains the the-
oretical concept of safe haven property with respect to different assets including previous
studies review. Section 3 deals with empirical findings and offers comprehensive interpreta-
tion of the results and finally, Section 4 concludes.



The safe haven feature of gold in the recent crisis: Rolling regression approach 111

2. Safe haven assets during COVID crisis

The term safe haven asset, generally, describes a low-risk asset which can provide investors a
"place" to protect their wealth in periods of economic uncertainty. However, while discussing
the concept of a safe haven, it is necessary to be more precise. This paper will follow the
definition that safe haven assets are defined empirically, against other assets during specific
periods of turmoil on financial markets and that safe haven assets display negative or no cor-
relation in price movements against other assets which follow economic downturn (Baur and
McDermott, 2010). There is an abundance of financial literature concluding that various as-
sets indeed possess safe haven properties, most notably gold, Swiss Franc and US government
bonds. Moreover, it is important to differentiate safe haven from concepts like diversifier and
hedge, as it is often mistaken to represent the same idea. A diversifier is an asset, investment,
or strategy that has a low or negative correlation with other portfolio assets. Its purpose is
to minimize overall risk by spreading investments across different asset classes or securities
that behave differently under various market conditions. Diversifiers help to smooth out the
portfolio’s performance and potentially enhance risk-adjusted returns. Although both diver-
sifiers and safe haven assets contribute to risk reduction in a portfolio, they serve different
purposes. Diversifiers are used to spread risk by investing in assets with low or negative
correlations to one another. The goal is to reduce the overall volatility of the portfolio and
potentially enhance returns by combining assets that perform differently under various mar-
ket conditions. Safe havens, on the other hand, are assets or investments sought after during
times of market uncertainty or crises. They are intended to provide stability and act as a
store of value when other investments may be experiencing significant declines. Similarly,
hedges are also a risk management strategy which works on the principle of taking certain
position in order to mitigate or offset potential risks or losses associated with another invest-
ment. It involves taking an opposite position to the original investment, aiming to reduce the
impact of adverse price movements or unexpected events. For example, if an investor holds
a large number of shares of a certain stock, the investor can create a hedge by purchasing put
options, which basically means that investor is betting on the price of that very same stock
to decline, now if the prices of that stock were to significantly decline, the value of that put
option will increase which will offset the losses from the decline of the price and possibly
create profit for the investor. On first glance, it may seem like safe haven assets and hedge
represent the same idea, they differ in their purpose and execution. As opposed to hedge,
which focuses on risk management and minimizing losses, a safe haven serves as a refuge to
protect against market turmoil and provide stability in a portfolio.

The crisis of COVID-19 has brought massive uncertainty on financial market and once
again forced investors to preserve their capital. Given the unprecedented nature of this cri-
sis and the thorough effect it had on both demand and supply side of the economy, it was
necessary to once again examine can some assets still serve as a safe place for investor’s
capital. Before the COVID-19 crisis, cryptocurrencies experienced growth in popularity and
became increasingly popular in investment portfolios. Cryptocurrencies are digital or virtual
currencies that employ cryptographic techniques to secure transactions, operating indepen-
dently of central banks or governments. Bitcoin, the most well known cryptocurrency, was
joined by a number of others such as Ethereum, Ripple, and Litecoin. These digital assets
garnered attention due to their decentralized nature, which offered transparency, security,
and privacy. Investors were drawn to cryptocurrencies due to the potential for high returns
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and their perceived ability to hedge against traditional financial systems (Chiu and Koeppl,
2017). Inclusion of the cryptocurrencies in investment portfolios provided diversification, as
they exhibited low correlation with traditional assets, like stocks and bonds (Dyhrberg, 2016;
Bouri et al., 2017). This allowed investors to participate in the expanding digital economy
and decentralized finance ecosystem (Bonneau et al., 2015).

As the crisis of COVID-19 struck, this is the first major test for cryptocurrencies to de-
termine whether they can serve as safe haven assets or even potentially outperform gold, as
Bitcoin, cryptocurrency representative, is often referred to as "digital gold". Several studies
have yielded different results. Cocco et al. (2022) documented that during period of COVID-
19 crisis, Bitcoin and Ether showed safe haven properties as it was negatively correlated with
major world financial indexes. Wijaya and Ulpah (2022) concluded on the example of Indone-
sian markets that Bitcoin and Ethereum serve as both hedge and safe haven assets. Chemkha
et al. (2021) observed Bitcoin and gold safe haven and hedge properties against four world
stock indices and found that gold served as a safe haven asset in COVID crisis, whereas Bit-
coin displayed variability and was therefore not a safe shelter for capital. Moreover, Conlon
and McGee (2020) demonstrated that Bitcoin moves in line with S&P 500 which discredits Bit-
coin as a safe haven asset. Dutta et al. (2020) concluded that Bitcoin acted as a diversifier not
as a safe haven asset. Varying results from studies show that consensus has not been reached
on whether cryptocurrencies indeed served as safe haven assets during COVID crisis. It can
be concluded that cryptocurrencies require more examination as this was their first true test
as a safe haven asset.

Unlike cryptocurrencies, gold has already been tested and confirmed by various stud-
ies to hold safe haven property and numerous studies have emerged during COVID-19 to
analyse whether gold still holds those properties during this unprecedented surroundings.
Akhtaruzzaman et al. (2021) analyzed high—frequency data for gold and most important
financial market indexes using Dynamic Conditional Correlation (DCC) from Multivariate
Generalized Autoregressive Conditional Heteroskedasticity (MGARCH) class models to ex-
amine time—varying correlation in different phases of COVID-19 crisis and concluded that
gold exhibits safe haven attribute and negative correlation with S&P500 and Nikkei250 during
phase one of COVID crisis (before government intervention), but lost its safe haven property
after government intervention. Similarly, Zivanovi¢ et al. (2018) examined DCC between gold
and major world market indices and concluded gold can be used as a safe haven used both
in crisis and in other non—crisis periods and a diversifier of the investment portfolio of indi-
vidual and institutional investors. The same methodology was used by Arneri¢ and Mateljan
(2019), but their study examines safe haven property of Bitcoin and not the gold. Wen et al.
(2022) applied the time-varying vector autoregression (TVP-VAR) model to test the safe haven
property of gold and Bitcoin against oil and stock market during period of COVID-19 crisis.
They found that gold indeed could serve as a safe haven asset during COVID crisis against
both oil and stock market. Using cross—quantilogram approach, Ji et al. (2020) concluded
that gold and soybean commodity futures acted as a safe haven during period of COVID-19.
However, Sun et al. (2022) examined gold, bitcoin and US dollar as safe haven assets during
COVID-19 market in south—east Asia and found that gold and bitcoin did not display safe
haven properties whereas US dollar showed safe haven properties in several Asian countries.
Following the definition of a safe have asset set in previous section, gold has historically been
considered a safe haven given its lasting role as a store of value Bouri et al. (2017). Previous
studies have extensively explored the role of gold as a safe haven asset, providing valuable
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insights into its behaviour and characteristics during periods of market turbulence and eco-
nomic uncertainty, but also during market stability. Baur and McDermott (2010) conducted
a comprehensive analysis over a 30—-year period from 1979 to 2009. Their findings indicated
that gold acted as a safe haven for most developed stock markets, including the United States
and Europe, during significant financial crises such as the 2008 financial crisis and the 1987
stock market crash. However, they noted that gold’s safe haven characteristics were not con-
sistently observed in emerging markets like Japan, Canada, and Australia. Baur and Lucey
(2010) focused on investigating the relationship between gold, stocks and bonds in the United
States, the United Kingdom, and Germany. They discovered that gold served as a safe haven
asset for stocks, but for a limited duration of approximately 15 days. Beyond this period,
investors experienced diminishing returns on their gold investments, suggesting that gold’s
safe haven effect may be time-constrained. Baur and McDermott (2012) studied behavioural
bias of why investors would buy riskier asset which is gold as compared to US government
bonds during financial distress which are far less volatile and risky. The empirical study con-
firmed that gold was a strong safe haven asset during aftermath of 9/11 attack and during
bankruptcy of Lehman brothers in 2008. The behavioural bias was contributed to the fact that
positive past performance of gold and its tradition as a store of value outweighs the negative
connotations such as potential risk or volatility.

In a study by Reboredo (2013), weekly data from 2000 to 2012 was analyzed to examine
the relationship between gold prices and the US dollar. The results indicated that as the
US dollar depreciated against other currencies, gold demonstrated the potential to function
as both a hedge and a safe haven asset, providing protection against currency devaluation
and economic uncertainty. Expanding the scope to include multiple markets, Beckmann et
al. (2015) analyzed 18 individual markets and 5 regional indices over a period from 1970
to 2012 on a monthly frequency. Their research revealed that gold exhibited characteristics
of both a hedge and a safe haven asset, but the effectiveness of these properties depended
on the prevailing economic circumstances. The ability of gold to act as a hedge or a safe
haven varied across different market conditions. Lucey and Li (2015) examined safe haven
properties of four precious metals, namely gold, silver, platinum, and palladium. They found
that in the United States, different precious metals served as safe haven assets during specific
periods when gold was not the strongest or safest haven. This suggests that investors may
diversify their safe haven assets based on the prevailing market dynamics and the relative
strengths of different precious metals.

Peng (2020) applied the GARCH-DCC model to analyse the hedge and safe haven prop-
erties of China’s precious metals in the domestic financial market. The study revealed that
precious metals, including gold, acted as strong hedges against the bond market, mitigat-
ing risks associated with bond investments. Furthermore, during times of financial turmoil,
precious metals generally served as safe haven assets, providing investors with a measure
of protection and stability. Similar study has been conducted by Chen et al. (2023) that em-
ploy a quantile-on-quantile regression to explore the asymmetric effects of financial stress on
China’s precious metals market. It concludes that financial stress has distinct impacts at dif-
ferent quantiles, revealing nuanced relationships between financial stress and precious metals
returns. The use of sophisticated methodology, although innovative, may lead to overfitting
or spurious results if not carefully validated. Cheema et al. (2022) suggest that traditional
safe havens, such as gold and government bonds, retained their status during both crises
(2008 financial crisis and the COVID-19 pandemic), emphasizing those investors may find
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reassurance in these assets. However, establishing a clear causal links between safe haven
assets and crisis events is challenging, and thus conclusions of the study may be influenced
by various market dynamics and external factors that are hard to isolate.

The study of Dyhrberg (2016), which uses GARCH methodology to examine the volatil-
ity dynamics of Bitcoin, gold, and the dollar, suggests that Bitcoin exhibits higher volatility
than gold and the dollar, potentially influencing its role as a safe haven or a hedging in-
strument. However, changes in market regulatory developments since 2016 may impact the
relevance of the conclusions. Gallagher (2021) provides a year-long review of how precious
metals performed during the initial stages of the COVID-19 pandemic. He suggests that pre-
cious metals, particularly gold and silver, exhibited resilience and acted as safe haven assets
during the economic uncertainties of the pandemic. The main drawback of his research is
limited time frame of analysis which might restrict the ability to make conclusions about the
long-term performance of precious metals. Additionally, external factors, such as government
interventions, are ignored in the paper. Xiaofan (2020) concludes that gold exhibits character-
istics of both, acting as a hedge against inflation and a safe haven during financial turmoil in
the Chinese context. The study’s applicability to other global markets may be limited, and the
findings might be specific to China’s economic conditions only. Also, potential endogeneity
issues in the methodology should be considered for a more robust interpretation.

The COVID-19 crisis has put various assets to the test as safe haven investments, and
while cryptocurrencies have shown mixed results, gold has proven to be a more appro-
priate safe haven. Cryptocurrencies, such as Bitcoin and Ethereum, were initially seen as
potential safe havens due to their decentralized nature and low correlation with traditional
assets. However, studies conducted during the COVID-19 crisis have yielded conflicting find-
ings regarding their safe haven properties. On the other hand, gold, a well-established safe
haven asset, has been extensively analysed during this unprecedented situation. Studies have
consistently demonstrated that gold possesses safe haven characteristics, exhibiting negative
correlation with major financial market indexes and acting as a diversifier in investment port-
folios. These findings reinforce the notion that gold has stood the test of time as a reliable
safe haven investment, making it a more suitable choice in times of uncertainty and economic
crisis. From the previous studies, we can notice that the conclusions of the research follow
the definition of a safe haven asset set in the previous chapters. There is not a universal safe
haven asset, the safe haven property of some asset varies over time and it is dependent on
the characteristics of a financial turmoil and the market in which the crisis is occurring. That
means that if an asset displayed safe haven properties during 2008 financial crisis, it may not
display the same properties during COVID crisis or some future financial turmoil that is yet
to occur.

This research will focus on observing behavior of gold and S&P500 market index in peri-
ods spanning from before and during COVID crisis to get a better understanding of features
of gold and S&P500 market index during and before the crisis and how they correlated in
different periods.

3. Empirical findings

This section deals with empirical analysis of daily time-series over five year’s period (from
January 2, 2018 to December 30, 2022) with respect to gold closing prices per ounce and
S&P500 index closing prices. As a result of distinctive scales both assets are presented on
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the single figure with dual axis for comparison purposes, although expressed in the same
measurement units of USD (Figure 1).
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Figure 1. Daily closing prices of S&P500 index and gold from January 2018 to December 2022

From the beginning of 2018 to the second half of 2019 closing prices of gold were demon-
strating downward trend as prices of S&P500 were, in the same period, experiencing upward
trend. At the beginning of 2020, S&P500 exhibited severe drops in prices due to COVID
recession, whereas gold experienced a slight drop, showing resilience on the market during
high financial uncertainty. Following US government stimulus in March of 2020, S&P500
prices began to recover and showed upward trend as investors were now encouraged to
make riskier investments, whereas prices were stagnating, which suggests similar conclusion
to Akhtaruzzaman et al. (2021), that gold served as a safe haven asset before the government
stimulus. In general, Figure 1 exhibits substantial opposite direction of price movements and
thus supports safe haven property of the gold, which will be empirically demonstrated by
using daily returns, i.e. closing prices are transformed into first differences of the logs. Using
returns instead of prices is more appropriate due to simpler interpretation and stationarity
condition. By comparing both return time-series on the left panel of Figure 2, it is evident
that S&P500 is more volatile, with the lowest return in the beginning of 2020, right before the
US government stimulus, after which S&P500 returns started recovering, as opposed to gold
which was experiencing negative returns. More clear impression of dependence between two
assets returns can be obtained from the scatter diagram (the right panel of Figure 2).

Despite the scatter diagram, which indicates no correlation between returns of S&P500
and gold when entire period of data is observed, we cannot ignore the fact that in some
periods those returns had opposite signs. Periods of negative S&P500 returns accompanied
with positive gold returns are particularly important in safe haven property determination.
For the same reason we cannot assume that linear dependence between two assets returns is
constant, rather it is more adequate to consider time-varying linear dependence. In that con-
text rolling regression approach is considered. Before applying rolling regression, descriptive
statistics of returns and unit root tests are conducted (Table 1) as well as residual diagnostics
of simple regression model (Table 2).
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Figure 2. Daily returns of S&P500 index and gold: time-series plot (left) and scatter diagram (right)

Descriptive statistics in Table 1 demonstrates S&P500 index as riskier investment with
standard deviation greater than that of gold and considerably broad range, i.e. minimum and
maximum return on S&P500 have been higher and lower than gold, showing higher spikes
and variations throughout the observed period. Along with descriptive statistics, Table 1
also reports Augmented Dickey-Fuller (ADF) unit root test results, indicating stationarity of
return series (null hypothesis in both cases is rejected at p-value less than 0.001). ADF is
performed without trend and without drift as returns have zero mean and no linear trend
present in the data. Stationarity of both return series give us no information about time-
varying linear dependence between two assets, but it is required to conduct non-spurious
simple regression in preliminary analysis. By regressing gold returns on S&P500 returns,
which are both stationary, we can obtain residuals from non-spurious regression. Diagnostic
checking of those residuals may indicate the necessity of employing rolling regression.

Table 1. Descriptive statistics and unit root tests of gold and S&P500 returns

Returns ‘ Mean SD Min Median Max ADF

S&P500 | 3e-04 0.0138 —0.1277  9e-04  0.0897 —24.8484***
Gold 3e-04 0.0096 —0.0511 5e-04  0.0578 —25.1756***

Note: * p < 0.05, ** p < 0.01, ** p < 0.001

A linear regression between two stationary variables is estimated using Ordinary Least
Squares method (OLS). Estimation results and diagnostic test of residuals are reported in
Table 2. Diagnostic test of residuals (such as Breusch-Godfrey test, Breusch-Pagan test and
Jarque—Bera test) are not performed to validate common assumptions of the regression model,
but primarily to gain further insight into ignored properties of the data and consequently to
adopt more adequate approach in determination if gold can still serve as a safe haven in the
recent crisis.

Foremost, the slope coefficient with respect to S&P500 return is statistically significant at
5% significance level but positive (1% increase in S&P500 return would increase gold return
on average for 0.06%). However, this coefficient holds for entire observed period and cannot
be considered as evidence of safe haven property approval or disapproval.
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Table 2. OLS regression results between gold and S&P returns

‘ Gold return

Intercept 0.0002
(0.0003)
S&P500 return 0.0624**
(0.0196)
Num.Obs. 1259
R2 0.008
AIC —8123.9
BIC —8108.5
Log.Lik. 4064.962
F 10.195%**
BG(1) 1.0112
BG(2) 1.0786
BP 25.647***
JB 122.71%%*

Note: * p < 0.05, ** p < 0.01, *** p < 0.001; standard errors in parentheses

Furthermore, R2 indicates no explanatory power of S&P500 towards gold which is con-
tradictory to slope interpretation. This conclusion is supported by residuals diagnostic indi-
cating the presence of heteroscedasticity. Null hypothesis for Breusch-Godfrey test (BG) for
both order 1 and order 2 is not rejected at significance levels of 10%, 5% and 1% showing that
residuals do not display autocorrelation. However, the null hypothesis of Breusch-Pagan test
(BP) is rejected at all significance levels indicating that model suffers from heteroscedastic-
ity meaning that variance of residuals is not constant, i.e. it changes over time. Lastly, the
null hypothesis of Jarque-Bera test is rejected at all significance levels, providing evidence
that residuals do not follow normal distribution. Given that variance of residuals displays
variability over time it is to be expected that slope coefficient will have different sign and/or
magnitude in different periods. Therefore, it is appropriate to apply rolling window regres-
sion to determine in which periods gold demonstrated negative dependence with S&P500.
Based on 1259 daily observations 1225 rolling regressions are conducted with optimal win-
dow size of 35. Every rolling regression (including intercept and slope) is estimated by usage
of 35 precedent observations, which approximately covers one month period.

Optimal window size of 35 is determined by the rule of thumb as the square root of the
sample size. Furthermore, to ensure valid significance testing of the slope coefficients White
robust standard errors are employed. Figure 3 shows the results obtained using rolling regres-
sion in RStudio. Purple points on the plot represent slope coefficients which are statistically
significant at 1% or 5% significance level, while highlighted periods correspond with peri-
ods of COVID-19 pandemic and onset of Ukrainian war. Figure 3 indicates that S&P500 and
gold were negatively related during period of COVID pandemic before the US government
stimulus with many of the slope coefficients being statistically significant, giving us suffi-
cient evidence that gold indeed served as a safe haven in the period of COVID-19 pandemic.
Moreover, gold experienced short decline in mid-March but followed with a steady increase
caused by factors such as trade tensions between US and China and global supply chain
disruptions (Gallagher, 2021), meaning that after the stimulus which encouraged investors to
engage in riskier investments and gold switching its role from a safe haven to a hedge. The
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similar finding holds for the period of Ukrainian war, which strengthens the preposition that
gold does serve as a safe haven in the time of financial distress.
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Figure 3. The slope coefficients of rolling regressions

This result supports the conclusion of Velip et al. (2023). Gold surpassed 2000 USD in
the first quarter, reaching new all-time highs, following the beginning of the war, whereas
S5&P500 declined by 5% in that time period (Spence, 2022). Table 3 reports dates with the
largest negative slopes, accompanied with intercepts and slopes p-values based on White’s
robust standard errors.

Table 3. Rolling regression estimates with significant and the largest negative slopes

Date Intercept Slope p-value ‘ Date Intercept Slope p-value

2019-10-02 —0.0003  —0.6125 0.0000 2020-01-03 0.0025  —0.5248 0.0068
2019-10-03 0.0003  —0.6897 0.0000 2020-01-08 0.0023  —0.5170 0.0135
2019-10-04 0.0004  —0.6505 0.0001 2020-01-09 0.0023  —0.5343 0.0098
2019-10-07 0.0000  —0.6556 0.0001 2020-01-10 0.0023  —0.5363 0.0090
2019-10-08 —0.0002  —0.5954 0.0004 2020-01-13 0.0024  —0.5964 0.0040

2019-10-09 0.0001  —0.5635 0.0009 2020-01-14 0.0025  —0.6098 0.0026
2019-10-10 —0.0001  —0.5859 0.0006 2020-01-15 0.0027  —0.6072 0.0030
2019-10-11 0.0000  —0.5936 0.0004 2020-01-16 0.0027  —0.5847 0.0037
2019-10-14 0.0000  —0.5512 0.0036 2020-01-17 0.0028  —0.5690 0.0052
2019-10-15 —0.0002  —0.5948 0.0018 2020-01-21 0.0027  —0.5226 0.0094

2019-10-16 —0.0003  —0.5875 0.0020 2020-01-23 0.0031  —0.6384 0.0029
2019-10-17 —0.0002  —0.5890 0.0021 2020-01-24 0.0027  —0.5245 0.0099
2019-10-18 —0.0004 —0.5796 0.0033 2022-04-01 0.0014 —0.5274 0.0001
2019-10-21 —0.0003  —0.5785 0.0030 2022-04-04 0.0019  —0.5460 0.0001
2019-10-22 —0.0008  —0.5188 0.0053 2022-04-05 0.0012  —0.5152 0.0002
2019-10-23 —0.0008  —0.5596 0.0033 2022-04-06 0.0010  —0.5020 0.0003

Out of 1225 slope coefficients 567 were negative, from which 157 were statistically sig-
nificant at 1% or 5% significance level. More importantly, out of 157 negative and significant
slopes 85% of them fall in crisis periods, which corresponds, to COVID-19 pandemic and
Ukrainian war.
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Empirical findings indicate that investors turn to gold as a safe haven right at the be-
ginning or at peak of the crisis, in the case of COVID this was in the end of 2019. and
beginning of 2020., when the first COVID cases were reported and not long after that the
Government issued guidelines in preventing the spread of COVID-19 which included closing
various business and stopping production, globally, similar measures could be seen around
the world and inevitably this caused major uncertainties in financial markets causing major
stock indices such as S&P 500 to drop to, at that time, record lows, and gold being used as
a safe haven for investors capital. War in Ukraine had instant effects on various global mar-
kets as Russia and Ukraine are major exporters of wheat making over 75% of global world
exports, moreover, EU is heavily reliant on Russian energy supply with 45% of total gas
imports coming from Russia making Europe face the problem of finding a new gas supply.
More expensive gas prices and overall inflation have also caused investors to turn to gold as
not only a safe haven, but also a hedge against inflation.

4. Conclusion

The purpose of this paper was to contribute to the literature by analysing performance of
gold as a safe haven asset during COVID crisis in comparison to S&P 500 market index,
which served as a representation of American capital. Empirical findings demonstrated that
gold showed safe haven properties as movements in its returns were negatively correlated in
periods of two financial crisis in the observed period. Findings suggest that gold served as
a safe haven asset during period of COVID crisis before government stimulus which encour-
aged investors to return to their previous, more risky investments, similarly to the conclusion
made by Akhtaruzzaman et al. (2021) and Velip et al. (2023). Findings also showed negative
correlation between the two variables during war in Ukraine. The research shows that gold
still holds a strong position in investors” minds as a safe haven for their capital in times of
financial distress and has contributed to the previously mentioned literature by providing
enough evidence to conclude that gold demonstrates safe haven properties in times of crisis.

Further research should include other assets that are commonly considered as safe haven
assets such as government bonds, currencies or other commodities to capture potential dy-
namics between other safe haven assets and gain deeper knowledge on dynamics of safe
haven assets in financial markets. As previously mentioned, there is no universal safe haven
asset, safe haven property is observed empirically, for each period of crisis and therefore it is
important to have more research regarding unprecedented crisis such as COVID pandemic,
with many different variables examined to be able to predict and properly react to potential
similar crisis in the future.
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SAZETAK

Globalne posljedice COVID-19 pandemije imale su znacajan
negativan utjecaj na cjelokupno svjetsko gospodarstvo, $to je
rezultiralo padom dioni¢kih trzista diljem svijeta. Usred tog
turbulentnog okruZenja, opterecenog neizvjesnos¢u, investitori
su svoju pozornost preusmjerili na sigurnu imovinu kako bi za-
stitili svoj kapital. U tom je kontekstu glavni cilj rad provjeriti
pokazuje li zlato i dalje kvalitete ulaganja kao sigurnog utocista
tijekom dogadaja bez presedana poput COVID-19 pandemije i
ukrajinskog rata, koji se pak razlikuju od proslih kriza koje smo
doZivjeli, primjerice 2008. i 1987. godine. Iz istog razloga ko-
riStena je pomicna regresija izmedu zlata i S&P500 indeksa, uzi-
majuéi u obzir vremenski promjenjiva svojstva dnevnih prinosa
te odabiru¢i optimalnu Sirinu prozora. Rezultati pokazuju da se
znacajni negativni koeficijenti nagiba podudaraju s COVID-19
pandemijom i pocetkom ukrajinskog rata. Ovi rezultati nude
empirijski dokaz da zlato i dalje zadrzava ¢vrstu poziciju sig-
urnog utocista u percepciji ulagaca. Ipak, vazno je naglasiti da
ne postoji univerzalno primjenjivo sigurno utociste; sigurnosne
znacajke razli¢ite imovine fluktuiraju tijekom vremena ovisno o
specifi¢nim trzisnim uvjetima i prirodi financijskih previranja.
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SUMMARY

Women’s authority over specific family decisions tends to increase
their financial security and power, which has an impact on their chil-
dren’s general health and well-being. A multistage sampling pro-
cess was employed to choose 120 households. Primary data on the
children’s nutritional status, the household’s socioeconomic charac-
teristics, and women decision-making were gathered using a well-
structured questionnaire. The children’s mean body mass index was
9.62 kg/ m?2, indicating underweight. It was also demonstrated that
women had little influence over the quantity of farm produce con-
sumed or sold, nor the number and spacing of their children. On
the other hand, rural women make decisions about the daily diet of
the home, the education of the children, the kind of medical assis-
tance the child receives while ill, and the amount of parental guidance
the youngster receives. However, the women decision making index
(WDMI) which measures the negotiating power of women was 0.537.
With the age of the mother, gender of child, women decision-making
index, farm size, farmers association, and farming experience influenc-
ing the children nutritional status. Therefore, as it tends to improve the

DOI: 10.62366/ crebss.2023.2.004 hutritional outcomes for children, it is advised that women be given

JEL: 10, I1, I3

more control.
KEYWORDS
bargaining power, body mass index, nutritional status, women'’s decision
making index

1. Introduction

Improving women’s ability to make decisions in their own homes can boost their financial
stability and negotiating power, which may have a big impact on their kids” health and hap-
piness. Research on bargaining in the context of households demonstrates that women'’s
security—related assets may boost their negotiating power by strengthening their fall-back
position, which can change intra-household spending patterns even in situations where the
household budget remains constant (Agarwal, 1994; Pitt et al., 2006; Deere and Twyman,
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2012). Women’s intra—household bargaining power has a major impact on the nutritional
status of their children (Cunningham, 2015; Kulkarni et al., 2020). Bargaining power is the
relative social and economic standing of a woman in a home with regard to her ability to
manage and access resources as well as her ability to make decisions (Doss, 2013; Kulkarni et
al., 2020). The capacity of a woman to make choices on her own is known as maternal auton-
omy, and it has been linked to better nutrition outcomes for her children. More independent
women might decide to put their kids” dietary needs first (Malapit et al., 2015). Children’s
nutritional status and women’s negotiating power in households are correlated in a complex
way that is influenced by gender, socio—cultural, and economic factors.

Women's negotiating power is a critical factor in determining the nutritional outcomes
of children since they frequently take on the primary role in family care giving and food dis-
tribution. Research indicates that women with greater negotiating power are inclined to dis-
tribute resources, such as food, in a way that enhances their offspring’s nutritional well-being
(Duflo, 2012). This highlights how crucial it is to provide women in households the authority
to decide on nutrition-related matters. Decision making women are more likely to guarantee
that a range of nutrient-dense foods are available, which improves the nutritional outcomes
for children (Malapit et al., 2015). The power of mothers to make healthcare decisions affects
children’s access to preventative care and other health services. Research reveals that em-
powered mothers are more likely to seek medical attention when needed, which improves
the health and nutritional quality of their children (Smith and Ramakrishnan, 2007). Women
who are empowered have a significant role in ending the intergenerational cycle of malnu-
trition. Research indicates that women who possess the ability to make their own decisions
make decisions that have a beneficial impact on the nutritional condition of their offspring,
resulting in long-term benefits in subsequent generations (Mason et al., 2012). Understand-
ing these intra—household bargaining patterns is crucial when developing policy since the
effects of the policy can differ depending on the intra—household relationships that a house-
hold bargaining model may look at. Women having greater negotiating power can obtain
knowledge, make informed decisions, and follow advised practices to lower the rate of mal-
nutrition. Women'’s bargaining power has been found to be significantly influenced by their
level of education. Children’s nutritional outcomes are improved because educated mothers
frequently hold more decision-making power (Smith and Haddad, 2000). Gaining more eco-
nomic, social, and human capital through bargaining power gives women the advantage over
men when it comes to child rearing and nutrition (Engle et al., 1999). The standard of care
given to children is one of the three main determinants impacting their nutritional health,
together with home food security and the physical environment, since women are typically
the primary caregivers for children. Therefore, the ability of women to make decisions in this
domain significantly influences the quality of child nutrition. But women’s empowerment
also has a knock-on effect since it impacts their own nutrition and health, which are vital for
giving kids the attention they require at every developmental stage (Smith et al., 2003).

Malnutrition is a major cause of resource waste and productivity loss since undernour-
ished children are less productive as adults both physically and intellectually (Gillespie and
Haddad, 2001). As a result, it seriously impedes the actual development process. The causes
and remedies for child malnutrition have been extensively explored, but up until recently, the
significance of women’s status in influencing their children’s nutritional health was largely
disregarded. However, there are notable regional variations in the extent to which women’s
status influences newborn nutrition and the pathways via which it does so.
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Empirical validations have demonstrated a robust, positive relationship between high
women’s status and children’s nutritional status (Smith et al., 2003; Amgusi et al., 2016; Galie
et al., 2019). A large portion of this research depends on incredibly vague standings for
female bargaining power. Accurately assessing women’s negotiating power is challenging
due to the context specificity, multidimensionality, and complexity of evaluating a "process"
(Malhotra et al., 2005). The question of how a child’s caregiver’s capacity and well-being —
ypically the mother — affect the child’s health and nutrition has received far too little attention
in this regard. Despite being obviously relevant, hardly much research has been done on this
question. The multifaceted phenomena of women'’s negotiating power’s effect on children’s
nutritional status is influenced by a number of different elements. Women can make better
decisions that will improve their children’s nutritional well-being if they are empowered
through education, economic opportunity, and cultural standards. Recognizing and resolving
gender-based differences in bargaining power is essential to promoting long-term favorable
nutritional outcomes as worldwide efforts to combat hunger continue.

The purpose of this research was to answer the following question: is the degree to
which women’s bargaining power affects children’s nutritional status a defining characteris-
tic of their position? Therefore, understanding the linkages between women’s power relative
to men within homes and child nutrition in the research region becomes necessary in order to
test the hypothesis that the mother’s intra-household bargaining power is affecting the kid’s
health and nutritional status experimentally. Effective treatments must acknowledge and
address factors that impede women’s decision-making, such as cultural norms and uneven
power dynamics. To improve child nutrition, policymakers should concentrate on programs
that empower women, advance gender equality, and increase women’s involvement in deci-
sion making processes (Malapit et al., 2015).

2. Literature review

Child nutrition is impacted by women’s economic empowerment, which includes their access
to employment opportunities and income. Financially independent women are more likely
to make nutritional and health-related investments for their offspring. Gender roles and cul-
tural norms greatly influence women'’s negotiating power and, in turn, the nutritional results
for children. According to Heise et al. (2019), tackling gender stereotypes that impose restric-
tions is essential to advancing fair resource distribution in homes and creating an atmosphere
that supports better nutrition for children.

In addition to changes in the budget constraint, variations in the utility function brought
about by relative power shifts within the home also affect the health of children. Maitra (2004)
and Lépine and Strobl (2013) assert that parents, more especially, the mother and father de-
termine the degree of achievement in a child’s health. Highly empowered women may have
more control over household food budgets, how food is allocated, and how they choose to
feed their children than do women with less bargaining power, which could improve diets
and nutritional status (Jones et al., 2019). The definition of the mother’s relative negotiating
power is her power within the union less the reserve utility for convenience. The parents
select market and non-market based goods, and the households are faced with the utility
maximization problem of maximizing the difference between their utility level and their re-
serve utility, the latter of which represents each parent’s utility outside of the union (Lépine
and Strobl, 2013). Therefore, it is not surprising that improved ideal newborn and early child
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feeding practices (Ickes et al., 2017) and higher household and personal dietary diversity are
associated with women’s empowerment (Amgusi et al., 2016; Galie et al., 2019). What re-
ally defined the parents’ bargaining power were their distinct characteristics, which included
their level of productivity, occupation, human capital in terms of education combined with
the parents’ social status, and a vector of prices that are thought to proxy the area’s prices,
especially the costs of food and medical services, among many other factors. Incorporating
women’s empowerment into social and behavioral techniques for promoting nutrition may
result in a change in women'’s position as "last and least" in food priorities (Gittelsohn et al.,
1997; Ruel and Alderman, 2013; Carlson et al., 2015).

The idea that bargaining power is influenced by other unobserved parenting aspects
may be challenged by the submissive behavior of women in marriage as observed in a typical
Nigerian household context (Maitra, 2004). It should not be entirely disregarded, though, as
there is a possibility that women will be more able to negotiate because they are mothers
by nature and because the husband has failed to fulfill his socially expected role as the
household’s financial provider and raise the children. Therefore, the relationship between
negotiating power and parenting style is yet unknown a priori.

3. Variables and methodology

A multistage sampling strategy was used for this investigation. Due to its cost—effectiveness,
logistical viability, lowered sample frame needs, geographic representation, administrative
ease, enhanced precision, and sampling design flexibility, multistage sampling approaches
were adopted (Scheaffer et al., 2011). Because of these benefits, multistage sampling is espe-
cially appropriate for large and diverse populations, for whom other methods of sampling
might not be feasible. Using a table of random numbers, the first stage involved selecting
at random 25% of the four Agricultural Development Programme (ADP) zones in the Ogun
State, with Abeokuta zone selected. Selecting two blocks at random from the chosen ADP
zone was the second stage. Subsequently, three randomly chosen cells were chosen from
the designated blocks, and the last stage involved choosing twenty randomly chosen houses
from the cells, making a total of 120 households in the sample. Descriptive and inferential
statistics were used to analyze primary data on the socioeconomic features of the homes, the
nutritional status of the children, and decision making.

Children under five years old’s nutritional status was assessed using their body mass
index (BMI). Estimates of the children’s nutritional results are provided by BMI. Plotting
BMI percentiles is a typical practice on growth charts created by agencies like the Centres for
Disease Control and Prevention (CDC) and the World Health Organization (WHO). These
graphs enable the categorization of nutritional status based on percentiles by comparing a
child’s BMI to a reference population (CDC, 2021). According to the WHO (2006) BMI is a
recognized anthropocentric metric for evaluating children’s nutritional health. It is computed
as weight in kilograms divided by the square of height in meters. In order to distinguish be-
tween underweight, normal weight, overweight, and obesity, it offers a quantitative measure:

weight (kg)

 height (m)?’ @

The youngsters were divided into three categories based on their BMI: underweight,
healthy weight, and overweight. Youngsters who have BMIs below the fifth percentile are
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frequently labeled as underweight or malnourished. This percentile is essential for identify-
ing kids who might be struggling with growth and development issues or be at danger of
consuming too little calories. Kids who fall between the 5th and 85th percentiles on the BMI
scale are deemed to be of a healthy weight. Based on the growth charts supplied by organi-
zations like the World Health Organization (WHO, 2006) and the Center for Disease Control
and Prevention (CDC, 2021), this range is considered normal weight for their age and sex.
Children who have a BMI that is at or above the 85th percentile are often considered over-
weight, while those who have a BMI that is at or above the 95th percentile may be considered
obese. A crucial cutoff point for determining which kids are at danger of being overweight
or obese—diseases linked to multiple health complications is the 85th percentile.

The women decision making index (WDMI) was used to gauge the decision making
power of women. This score measures the extent to which women engage in household deci-
sion making. The ladies were asked to respond to a series of inquiries concerning household
decision making. The entire number of points (1) was computed and divided by the total
number of questions (7) to represent the respondents” household decision making index, as
follows: "

WDMI = 7 2

The degree of women’s involvement in household decision making increases with the
WDMI'’s proximity to 1, whereas the degree of women’s involvement decreases with the
value closest to 0.

A multinomial logistic regression model was used to estimate the impact of women’s
bargaining power on the nutritional outcomes of the children involved. A strong statistical
method for modelling associations between one or more independent variables and a cate-
gorical dependent variable with more than two unordered categories is multinomial logistic
regression. By extending binary logistic regression, this technique makes it possible to ana-
lyze complicated categorical outcomes (Agresti, 2003). Multinomial logistic regression makes
the same assumptions as binary logistic regression, namely that there is a linear connection
between the predictor variables and the log—odds of the outcome categories. It also presup-
poses that there is no separation in the data and that multicollinearity is not perfect (Allison,
2012). In accordance with Obalola et al. (2021) the fundamental model is expressed as:

eﬁin
Pik = i—1 ’ (3)
1 + 2 eﬂkXi
k=1
where f;X; is linear predictor function in explicit form:
,Bin = Bo + B1x1 + Baxo + Baxz + - - - + Boxg + u. (4)

while §; is a vector of parameter that relates independent variables X’s to the probability of
being in group j where there are k groups considering following specification: K = nutrition
outcome (defined as 1 if healthy, 2 if under weighted and 3 if over weighted), x; = age of
the mother (years), x, = gender of the child (1=male or O=female), x3 = household size
(number of person), x4, = education attainment of the mother (years), x5 = women decision
making index (WDMI score), x4 = farm size (hectare), x; = farming experience (years), xg =
cooperative membership (1 = member or 0 = otherwise) and x9 = farmers’association (1 =
member or 0 = otherwise).
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4. Results and discussion

The majority of the women (55.83%) in Table 1 are still relatively young, active, and nimble,
which may have a beneficial impact on how they make decisions for the home. The women
were all married, and given that the majority of them (64.16%) claimed that their households
had between one and six people in them, with an average of seven, it is likely that they sought
to have a high feeling of responsibility owing to family needs. People who are educated ap-
pear to be exposed to concepts that could improve the well-being of their household. With a
few exceptions, it can be stated that the women lacked formal education, with 32.5% having
only completed elementary school and 27.5% finishing secondary school. Being able to ex-
ercise one’s right to farmland and chooses what to plant to increase household income and
consumption is severely limited because the majority of rural women (65%) do not own their
farmlands, making it difficult for them to exercise this right. This inevitably influences the
decisions they make in their home. According to reports, women have access to an average of
0.4 hectares. This suggests that the majority of rural women were smallholders, controlling
less than one hectare of land.

Table 1. Socioeconomic characteristics of the women (n=120)

Variable Frequency % Mean
Age 34.98
< 30 years 29 24.17

3040 years 67 55.83

41-50 years 23 19.17

> 50 years 1 0.83
Household size 7.05
1-6 persons 77 64.16

7-12 persons 32 26.67

> 12 persons 11 9.17

Level of education

Non-formal 48 40.00
Elementary 39 32.50

Secondary 33 27.50

Farm ownership

Doesn’t own farmland 78 65.00

Own farmland 42 35.00

Farm size 0.405
< 1 hectare 107 89.17

1-2 hectares 9 7.50

> 2 hectares 4 3.33

The study aimed to measure the welfare level of children under five years old using
the body mass index (Table 2). The results showed that 15% of the children were healthy
weighted because their BMI fell between 10.36 and 15.27 kg/m?, or between the fifth and
85th percentiles; 80% of the children were underweighted because their BMI fell below 10.36
kg/m?, or below the fifth percentile; and 5% of the children were overweighed because their
BMI fell above 15.27 kg/m?, or above the 85th percentile. With a mean BMI of roughly 9.62
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kg/m?2, most of the kids appear to be underweight.

Table 2. Nutritional classification of the children less than five years old

Body mass index (kg/m?) | Frequency %

Overweight 6 5.00

Underweight 96 80.00

Healthy weight 18 15.00

Mean 9.62

Minimum 7.04

Maximum 18.62

5th percentile 10.36

85th percentile 15.27

Table 3. Women bargaining decisions
Decision Frequency Y%

Number and spacing of off springs
No 89 74.17
Yes 31 25.83
Volume of farm produce consumed or sold
No 82 68.33
Yes 38 31.67
Cost of expensive purchases
No 109 90.83
Yes 11 9.17
Daily household meals
No 8 6.67
Yes 112 93.33
Children education
No 57 47.50
Yes 63 52.50
Type of health care aids
No 53 44.17
Yes 67 55.83
Child’s first point of call
No 39 32.50
Yes 81 67.50
Parental guidance to child
No 24 20.00
Yes 96 80.00
Cost of less expensive purchases
No 39 32.50
Yes 81 67.50
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According to Table 3, the majority of rural women (74.17%) do not determine the num-
ber and spacing of their children, the quantity of farm produce to be consumed or sold in
their homes (68.33%), nor do almost all (90.83%) foot the bill of expensive purchases in their
homes. However, the majority (93.33%) of the rural women make decisions about the daily
diet of the household, the education of their children (52.50%), the kind of medical care they
receive when sick, and much more (55.83%). They also frequently foot the bill for less expen-
sive household purchases like food (67.50%) and provide their children with more parental
guidance (80%).

The women’s decision power was measured using the women decision-making index.
With a mean value of 0.537, the findings showed that rural women in the research area made
53.7% of the decisions in their households on average (Table 4). The rural women’s decision
index ranges from 11.1% to 88.9%, at the lowest and the highest, respectively. It follows that
the majority of rural women make more than half of the decisions in their home, which will
likely improve the nutritional results for their children.

Table 4. Women decision making index

Decision-making index WDMI ‘ Value

Mean 0.537
Minimum 0.111
Maximum 0.889

Multinomial logistic regression was utilized to investigate the impact of women’s ne-
gotiating power on the child nutritional outcome categories, with overweight serving as the
reference category. At the p—value less than 1% significance level, the chi-square statistic
showed how well the model fit the overall data. The model was shown to be statistically sig-
nificant according to the Wald chi-square, and the pseudo R? indicated that the explanatory
variables that were significant together accounted for 24.9% of the variation in the welfare
categories. The child outcome category was negatively correlated with the marginal effects
of the mother’s age (—0.006), the kid’s gender (—0.052), the women’s decision-making score
(—0.312), and the size of the farm (—0.032). This suggests the possibility that the child will
be under weighed by each of these factors, coefficients will decrease with a unit increase in
these variables. The decision making index revealed a lower likelihood of been underweight,
that is, there is about 31.2% decrease in likelihood of been underweight as a result of increase
in decision making power of the women. The study examined the marginal impacts of farm-
ers association and found that children of rural women who are members of the association
have a 2.8% higher likelihood of being underweight when compared to their non-member
counterparts.

When comparing children who weigh healthily to those who are overweight, the out-
come category is adversely correlated with the child’s gender and farming experience. The
probability that a male infant will weigh healthily is 6.4% lower than that of a female child,
according to the genders’ marginal effects, and this difference is significant at 10% signifi-
cance level. This suggests that compared to female children, male children are less likely to
be weighed healthily. Once more, a year’s worth of agricultural experience gained by rural
women is expected to decrease the likelihood of a healthy kid by 2.3%; this difference is sta-
tistically significant at 5% level. On the other hand, a distinct stance represents the farmers’
association and the decision-making index. There is a 30.8% rise in the likelihood that the
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child will be weighted healthily for every unit increase in the women’s bargaining power.
Similarly, children of rural women who are members of farmers associations have a 17%
higher chance of being healthy weighted than children of rural women who are not members
of farmers associations. This is explained by the ease of financing availability for women who
are members of farmers associations. Their children’s welfare situation should improve as a
result.

Table 5. Effects of women’s decision—making on the child nutritional outcomes

Reference: overweight Underweight Healthy weight

Variable Coefficient t-value Marg. eff. Coefficient t-value Marg. eff.
Age of mother —0.218*** —2.600 —0.006  —0.060 —1.130 0.000
Gender of child —2.349* —1.680 —-0.052  —1.130* —1.660 —0.064
Household size 0.099 0.830 0.000 0.096 0.990 0.009
Education of mother 0.155 1.380 0.001 0.136 1.400 0.012
Decision-making index —7.683%** —3.770 —0.312 5.203*** 3.250 0.308
Farm size —1.206* —1.890 —0.032 —0.425 —1.480 —0.012
Farming experience 0.015 0.140 0.007  —0.171% —2.140 —0.023
Cooperative membership 1.091 0.950 0.017 0.734 1.280 0.057
Farmers association 2.524** 2.040 0.028 1.982** 2.330 0.170
Constant 11.008*** 3.430 5.822** 2.190
Prob>chi-square 0.000***

Pseudo R? 0.249

Wald chi-square(20) 66.480***

Note: *p < 0.1, *p < 0.05, “*p < 0.01 denote 10%, 5% and 1% significance levels

5. Conclusion

The results of this study highlight how important it is for women to have decision making au-
thority in their homes since it shapes power relationships, economic security, and ultimately
the health and well-being of their offspring. The study explored the complex links between
women’s decision making, socioeconomic conditions, and children’s nutritional status by us-
ing a multistage sampling approach within 120 rural households in Ogun State of Nigeria.
The children’s underweight status, as indicated by their mean body mass index (BMI) of 9.62
kg/m?, raises serious health concerns. It’s interesting that the study showed that women had
no influence over several aspects of reproductive decisions, including the quantity of farm
produce sold or consumed and the number and spacing of offspring. But in important areas
like setting the daily household food, influencing children’s education, directing healthcare
decisions for their offspring, and offering vital parental counsel, women demonstrated in-
fluence and decision making ability. Women clearly have a say in these important areas, as
evidenced by the household decision making index, which shows women'’s bargaining power
at 0.537. The research shed additional light on the complex relationships between women'’s
negotiating power and child welfare, taking into account several factors such as the mother’s
age, the kid’s gender, the decision making index, farm size, farmers association and farming
experience.

The study recommends greater empowerment of women in households in light of these
findings. There may be benefits to giving women more influence over decision making,
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especially when it comes to enhancing children’s nutritional status. Women can help create
safer and healthier environments for their children, as they become increasingly important
decision makers when it comes to everyday needs, education, healthcare, and parenting.
The study’s conclusion emphasizes the critical connection between women’s ability to make
decisions, child well-being, and nutritional results. Policymakers and communities may both
make a substantial contribution to the general development and well-being of children by
recognizing and valuing the role that women play in home decision making. In addition
to being necessary for gender fairness, the need for greater control and empowerment for
women is also a means of fostering stronger, healthier communities.

References

Agarwal, B. (1994). A field of one’s own: Gender and land rights in South Asia. Cambridge Uni-
versity Press. doi: 10.1017/CB09780511522000

Agresti, A. (2003). Categorical Data Analysis. Hoboken, New Jersey: John Wiley & Sons, Inc.
doi: 10.1002/0471249688

Allison, P. D. (2012). Logistic Regression Using SAS: Theory and Application (2nd edition). SAS
Institute

Amugsi, D. A,, Lartey, A., Kimani-Murage, E. & Mberu, B. U. (2016). Women’s participa-
tion in household decision—-making and higher dietary diversity: Findings from nationally
representative data from Ghana. Journal of Health, Population and Nutrition, 35(16):1-8. doi:
10.1186/541043-016-0053-1

Carlson, G. J., Kordas, K. & Murray—Kolb, L. E. (2015). Associations between women’s auton-
omy and child nutritional status: A review of the literature. Maternal and Child Nutrition,
11(4):452-482. doi: 10.1111/mcen.12113

Centers for Disease Control and Prevention, (2021). National Center for Health Statistics:
Clinical Growth Charts. https:/ /www.cdc/gov/growthcharts/clinical_charts.htm

Cunningham, K., Ruel, M., Ferguson, E. & Uauy, R. (2014). Women’s empowerment and child
nutritional status in South Asia: A synthesis of the literature. Maternal and Child Nutrition,
11(1):1-19. doi: 10.1111/men.12125

Deere, C. D. & Twyman, J. (2012). Asset ownership and egalitarian decision making in dual-
headed households in Ecuador. Review of Radical Political Economics, 44(3):313-320. doi:
10.1177/0486613412446043

Doss, C. (2013). Intra-household bargaining and resource allocation in developing countries.
The World Bank Research Observer, 28(1):52-78. doi: 10.1093 /wbro/1kt001

Duflo, E. (2012). Women’s empowerment and economic development. Journal of Economic
Literature, 50(4):1051-1079. doi: 10.1257/jel.50.4.1051

Engle, P. L., Menon, P. & Haddad, L. (1999). Care and nutrition: Concepts and measurement.
World Development, 27(8):1309-1337. https://doi.org/10.1016 /s0305-750x(99)00059-5

Galie, A., Teufil, N., Girard, A. W., Baltenweck, 1., Dominguez-Salas, P, Price, M. J., Jones, R.,
Lukuyu, B., Korir, L., Raskind, I. G., Smith, K. & Yount, K. M. (2019). Women’s empower-
ment, food security and forage in pastoral communities of Tanzania. Global Food Security,
23:125-134. doi: 10.1016/j.gfs.2019.04.005

Gillespie, S. & Haddad, L. (2001). Attacking the double burden of malnutrition in Asia
and the Pacific. Manila: Asian Development Bank and International Food Policy


https://doi.org/10.1017/CBO9780511522000
https://doi.org/10.1002/0471249688
https://doi.org/10.1186/s41043-016-0053-1
https://doi.org/10.1186/s41043-016-0053-1
https://doi.org/10.1111/mcn.12113
https://www.cdc.gov/growthcharts/clinical_charts.htm
https://doi.org/10.1111/mcn.12125
https://doi.org/10.1177/0486613412446043
https://doi.org/10.1177/0486613412446043
https://doi.org/10.1093/wbro/lkt001
https://doi.org/10.1257/jel.50.4.1051
https://doi.org/10.1016/s0305-750x(99)00059-5
https://doi.org/10.1016/j.gfs.2019.04.005

Effects of women decision making power on rural children nutritional status . .. 133

Research Institute. https://www.adb.org/sites/default/files/publication/27917/double-
burden-malnutrition-asia-pacific.pdf

Gittelsohn, J., Thapa, M. & Landman, L. T. (1997).Cultural factors, caloric intake and micronu-
trient sufficiency in rural Nepali households. Social Science and Medicine, 44(11):1739-1749.
doi: 10.1016/s0277-9536(96)00375-9

Heise, L., Greene, M. E., Opper, N., Stavropoulou, M., Harper, C., Nascimento, M. & Zewdie,
D. (2019). Gender inequality and restrictive gender norms: Framing the challenges to
health. The Lancet, 393(10189):2440-2454. doi: 10.1016/50140-6736(19)30652-x

Ickes, S. B., Heymsfield, G. A., Wright, T. W. & Baguma, C. (2017). Generally the young
mom suffers much: Socio—cultural influences of maternal capabilities and nutrition care in
Uganda. Maternal and Child Nutrition, 13(3):e12365. doi: 10.1111/mcn.12365

Jones, R., Haardoorfer, R., Ramakrishnan, U., Yount, K., Miedema, S. & Girard, A. W. (2019).
Women’s empowerment and child nutrition: The role of intrinsic agency. SSM — Population
Health, 9:100475. doi: 10.1016/j.ssmph.2019.100475

Kulkarni, S., Frongillo, E. A., Cunningham, K., Moore, S. & Blake, C. E. (2020). Women's
bargaining power and child feeding in Nepal: Linkages through nutrition information.
Maternal and Child Nutrition, 16(1):€12883. doi: 10.1111/mcn.12883

Lépine, A. & Strobl, E. (2013). The Effect of Women’s Bargaining Power on Child Nutrition
in Rural Senegal. World Development, 45:17-30. doi: 10.1016/j.worlddev.2012.12.018

Maitra, P. (2004). Parental bargaining, health inputs and child mortality in India. Journal of
Health Economics, 23(2):259-291. doi: 10.1016/j.jhealeco.2003.09.002

Malapit, H. J., Kadiyala, S., Quisumbing, A. R., Cunningham, K. & Tyagi, P. (2015). Women's
Empowerment in Agriculture, Production Diversity, and Nutrition: Evidence from Nepal.
IFPRI Discussion Paper, 01313. doi: 10.2139/ssrn.2405710

Malhotra, A., Schuler, S. R. & Boender, C. (2005). Measuring women'’s empowerment as a variable
in international development. In Rayan, D. (Ed.), Measuring Empowerment. doi: 10.1596/0-
8213-6057-4

Mason, J. B., Selenic, D. & Pachén, H. (2012). Women’s Empowerment and its Links to Chil-
dren’s Nutritional Status in Four Developing Countries. In Women’s Empowerment and
Demographic Processes (pp. 223-258). Oxford University Press.

Obalola, T. O., Aboaba, K. O., Agboola, B. O, Ameh, E. P. & Abubakar, B. B.
(2021). Effect of information system on risk attitudes of rural farmers in Goronyo
irrigation scheme, Goronyo local government area, Sokoto State, Nigeria. Man-
agement, Economic Engineering in Agriculture and Rural Development, 21(1):545-554.
https:/ /managementjournal.usamv.ro/pdf/vol.21_1/volume_21_1_2021.pdf

Pitt, M., Khandker, S. & Cartwright, J. (2006). Empowering women with micro finance:
Evidence from Bangladesh. Economic Development and Cultural Change, 54(4):791-831. doi:
10.1086/503580

Ruel, M. T. & Alderman, H. (2013). Nutrition—sensitive interventions and programmes: How
can they help to accelerate progress in improving maternal and child nutrition? The Lancet,
82(9891):536-551. doi: 10.1016/s0140-6736(13)60843-0

Scheaffer, R. L., Mendenhall, W., Ott, L. & Gerow, K. G. (2011). Elementary Survey Sampling (7th
edition). Cengage Learning. https://www.cengage.uk/c/elementary-survey-sampling-7e-
scheaffer-mendenhall-iii-ott-gerow /9780840053619

Smith, L. C. & Haddad, L. (2000). Explaining child malnutrition in developing countries: A
cross—country analysis. Washington: International Food Policy Research Institute. doi:


https://www.adb.org/sites/default/files/publication/27917/double-burden-malnutrition-asia-pacific.pdf
https://www.adb.org/sites/default/files/publication/27917/double-burden-malnutrition-asia-pacific.pdf
https://doi.org/10.1016/s0277-9536(96)00375-9
https://doi.org/10.1016/s0140-6736(19)30652-x
https://doi.org/10.1111/mcn.12365
https://doi.org/10.1016/j.ssmph.2019.100475
https://doi.org/10.1111/mcn.12883
https://doi.org/10.1016/j.worlddev.2012.12.018
https://doi.org/10.1016/j.jhealeco.2003.09.002
https://doi.org/10.2139/ssrn.2405710
https://doi.org/10.1596/0-8213-6057-4
https://doi.org/10.1596/0-8213-6057-4
https://managementjournal.usamv.ro/pdf/vol.21_1/volume_21_1_2021.pdf
https://doi.org/10.1086/503580
https://doi.org/10.1086/503580
https://doi.org/10.1016/s0140-6736(13)60843-0
https://www.cengage.uk/c/elementary-survey-sampling-7e-scheaffer-mendenhall-iii-ott-gerow/9780840053619/
https://www.cengage.uk/c/elementary-survey-sampling-7e-scheaffer-mendenhall-iii-ott-gerow/9780840053619/
https://doi.org/10.2499/0896291146rr111

134 Aboaba, Obalola, Afolayan & Akingba

/10.2499/0896291146rr111

Smith, L. C. & Ramakrishnan, U. (2007). Women’s roles in the development of child nutrition
in the developing world: Multiple roles, multiple realities. World Review of Nutrition and
Dietetics, 97:135-154.

Smith, L. C., Ramakrishnan, U., Ndiaye, A., Haddad, L. & Martorell, R. (2003). The impor-
tance of women'’s status for child nutrition in developing countries. Food and Nutrition
Bulletin, 24(3):287-288. doi: 10.1177/156482650302400309

World Health Organization, (2017). The global health observatory: Explore a world off health
data. https://www.who.int/data/gho

WHO Multicentre Growth Reference Study Group, (2006). WHO Child Growth Stan-
dards based on length/height, weight and age. Acta Paediatrica, 95(S450):76-85. doi:
10.1111/j.1651-2227.2006.tb02378.x


https://doi.org/10.2499/0896291146rr111
https://doi.org/10.2499/0896291146rr111
https://doi.org/10.2499/0896291146rr111
https://doi.org/10.1177/156482650302400309
https://www.who.int/data/gho
https://doi.org/10.1111/j.1651-2227.2006.tb02378.x
https://doi.org/10.1111/j.1651-2227.2006.tb02378.x

Effects of women decision making power on rural children nutritional status . .. 135

Utjecaj mo¢i odlucivanja Zena na status uhranjenosti ruralne djece u
drzavi Ogun u Nigeriji

SAZETAK
Autoritet Zene nad odredenim obiteljskim odlukama povecava
njihovu financijsku sigurnost i mo¢, sto utjece na opce zdravlje
i dobrobit njihove djece. U odabiru 120 kuéanstava koristen je
viSefazni proces uzorkovanja. Primarni podaci o statusu uhran-
jenosti djece, socioekonomskim karakteristikama kuéanstva i
odlu¢ivanju Zena prikupljeni su pomocu dobro strukturiranog
upitnika. Prosje¢ni indeks tjelesne mase djece bio je 9,62 kg/m?,
Sto ukazuje na pothranjenost. Takoder, pokazano je da su
Zene imale nizak utjecaj na koli¢inu konzumiranih ili prodanih
poljoprivrednih proizvoda, niti na broj djece. S druge strane,
ruralne Zene donose odluke o dnevnoj prehrani u kuéi, obrazo-
VRSTA CLANKA vanju djece, vrsti medicinske pomo¢i koju ¢e dijete dobiti dok
Prethodno priopéenje je bolesno i o koli¢ini roditeljskog nadzora koje dijete dobiva.
Medutim, indeks odluc¢ivanja Zena (WDMI) koji mjeri prego-
. varacku moé Zena bio je 0,537. Uz dob majke, spol djeteta,
INFORMACIJE O CLANKU  jndeks odlu¢ivanja Zena, veli¢inu farme, udrugu poljoprivred-
Primljeno: 4. listopada 2023 njka i jskustvo u poljoprivredi, utje¢u na prehrambeni status
Prihvadeno: 12. prosinca 2023. djece. Stoga, buduci da se nastoji poboljsati prehrambeni status
DOI: 10.62366/ crebss.2023.2.004 .. T . . P
djece, savjetuje se da Zene imaju vece kontrole.

JEL: 10, 11, I3 N 5
KLJUCNE RIJECI
pregovaracka moc, indeks tjelesne mase, status uhranjenosti, indeks
odlucivanja Zena
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Uloga produktivnosti ustanova rehabilitacije u hrvatskom zdravstvenom
turizmu: primjena Malmquist indeksa

LaNa Korpi¢ 1#

1 Gveudiliste u Splitu, Ekonomski fakultet, Split, Hrvatska &4

SAZETAK

Razvoj zdravstvenog turizma ponajvise je definiran globalnim zdrav-
stvenim trendovima, koji osim promjena odnosa potroSata prema
zdravlju, uklju¢uju personalizaciju zdravstvenih usluga, implementa-
ciju novih tehnologija i inovacija te odrZive medicinske prakse. Do-
datno, ponuda zdravstvenog turizma se intenzivirala uslijed COVID-
19 pandemije i stoga zdravstveni turizam ima veliki potencijal postati
jedan od vodeéih turistickih proizvoda. Sukladno navedenim razvoj-
nim potencijalom, ali i trendovima na koje pruZzatelji usluga moraju
odgovoriti, cilj rada je istraZiti ukupnu faktorsku produktivnost ljeci-
lista i specijalnih bolnica za medicinsku rehabilitaciju u Hrvatskoj tije-
kom razdoblja 2016. — 2021. Time ¢e se utvrditi je li se u promatranom
periodu promijenila produktivnost navedenih zdravstvenih ustanova,
koje pruZzaju preteZito ljeciliSne usluge i na medunarodnom trzistu te
VRSTA CLANKA koji su uzroci mogu¢ih promjena. U tu je svrhu koristena analiza ome-
Prethodno priopéenje divanja podataka (AOMP) i Malmquist indeks produktivnosti (MI). U
promatranom je razdoblju ukupna faktorska produktivnost rasla za
1,63% godisnje kao rezultat pozitivnih tehnoloskih promjena u pro-
INFORMACIJE O CLANKU  sjeku od 0,55%, dok je tehnicka djelotvornosti porasla za 0,42%. Stoga
Primljeno: 31. studenog 2023. € zaklju€uje kako su ustanove zdravstvenog turizma, inovacijama po-
Prihvaceno: 11. prosinca 2023. boljsale usluge u skladu s navedenim trendovima, uz istodoban rast
DOI: 10.62366 / crebss.2023.2.005 relativne tehnicke djelotvornosti, koji pak ukazuje na pobolj$anje dje-
JEL: C6, D24, 115, Z32 lotvornosti upravljackih tijela u istim tim ustanovama.
KLJUCNE RIJECI
analiza omedivanja podataka, Hrvatska, Malmquist indeks, produktivnost,
zdravstveni turizam

1. Uvod

Turizam, promatran kao kulturni, drustveni i ekonomski fenomen u kojem ljudi putuju izvan
mjesta stanovanja zbog privatnih ili poslovnih razloga, u 2019. godini ¢inio je 10,3% global-
nog bruto domaceg proizvoda, a u odnosu na godinu prije biljeZio je rast od 3,5% (WTTC,
2020). Pritom je osigurao 330 milijuna radnih mjesta, $to ¢ini jednu desetinu radnih mjesta
u 2019. godini i jednu Cetvrtinu novih radnih mjesta u vremenskom razdoblju od pet go-
dina prije 2019. U istoj, 2019. godini, udio turizma u bruto domacem proizvodu Republike
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Hrvatske procijenjen je na 11,8%, zaposljavajuéi izravno 91608 radnika, tj. 6,8% od ukupnog
broja zaposlenih (OECD, 2022). Analizirana godina, ujedno je i godina kad je turisti¢ki pro-
met dosegao svoj vrhunac. Prema UNWTO (2023) u prvoj polovici 2023. godine, turizam
se, na svjetskoj razini, oporavio do razine od 84% predpandemijske 2019. godine, dok se
prema predvidanjima do kraja iste godine o¢ekuje oporavak do 95%. Analizirajudi stanje u
Republici Hrvatskoj, predvidanja ukazuju na potpuni opravak u 2023. godini, dok je, prema
podacima za 2021. godinu u RH ostvareno 17,58 milijuna dolazaka i 82,04 milijuna noce-
nja (OECD, 2022). Unato¢ izraZenoj geopolitickoj elasti¢nosti turisticke potraZnje, navedene
brojke ukazuju na otpornost i odrziv oporavak turisticke potraZznje. Medutim, znacajnije pro-
mjene ocekuju se u strukturi potraznje s naglaskom na razvijanje odgovornijih oblika turizma,
izmedu ostalog i zdravstvenog turizma (Li i sur., 2020).

Kao jedan od selektivnih oblika turizma, zdravstveni turizam usmjeren je na ponudu
proizvoda i usluga vezanih uz zdravlje te oznacava kompleksan turisticki proizvod koji okup-
lja veliki broj specijaliziranih proizvoda i usluga koji se konzumiraju tijekom putovanja s
ciiem poboljsanja zdravlja i kvalitete Zivota (Marusi¢ i sur., 2019). Pritom je, u 2019. go-
dini u RH, procijenjena vrijednost prihoda od zdravstvenog turizma iznosila 0,3 milijardne
EUR, odnosno 0,5% BDP-a, biljeZe¢i petogodisnji rast po godignjoj stopi od 12% (Simundi¢
i sur., 2021). S potencijalom da postane jedan od vode¢ih turistickih proizvoda zdravstveni
turizam suocava se s trendovima koji su prvenstveno posljedica globalnih zdravstvenih tren-
dova i odnosa potrosaca prema zdravlju (Kim i Hyun, 2022). U 2021. godini osim promjena
u ponasanju potrosaca, koje se pak odnose na promjene odnosa ljudi prema zdravlju, kao
$to su usvajanje zdravijih prehrambenih navika i povecanje tjelesne aktivnosti, ovi trendovi
ukljucuju i promjene na strani ponude: personalizaciju zdravstvenih usluga, uvodenje novih
tehnologija i inovacija u zdravstvu te primjenu odrzive medicinske prakse (EI, 2022). Prvi
od tri navedena trenda oznacava premjestanje fokusa na individualne potrebe pacijenta, pri-
lagodavajuéi proizvode i usluge. Istice se trend koriStenja informacijskih i komunikacijskih
tehnologija u zdravstvu, digitalizacije te izraZenija aktivnost vezana uz digitalni marketing.
Naposljetku, odrzive medicinske prakse odnose se na povecanje svijesti o zastititi okolisa i
primjeni odrZivih modela pruZanja usluga.

U okviru navedenih trendova, nuzno je analizirati razvijanje ponude usluga u sklopu
zdravstvenog turizma u Republici Hrvatskoj. Potonje doprinosi analizi stanja na temelju
kojeg je moguce uvesti promjene koje ¢e pribliZiti ponudu prethodno opisanim globalnim
trendovima. Uvazavajudi razli¢ite ucinke ustanova zdravstvenog turizma na zdravstveni sus-
tav, javne financije te zdravstveni status pojedinca i drustva u cjelini, cilj ovog rada je ispitati
kako se mijenjala faktorska produktivnost navedenih ustanova tijekom promatranog razdob-
lja od 2016. do 2021. godine. Dosadasnja sli¢na istraZivanja u Republici Hrvatskoj bila su
stacionarnog karaktera, dok su Koridi¢ i Simundi¢ (2017) ispitivali promjenu ukupne faktor-
ske produktivnosti zdravstvenih ustanova u sklopu lje¢iliSnog turizma u periodu 2012.-2015.
godine, ali analiziraju¢i njihovo ukupno poslovanje, zajedno promatrajuéi pruzanje usluga
na trzistu i usluga u javnom zdravstvenom sustavu koje se naplac¢uju na temelju ugovornih
odnosa s Hrvatskim zavodom za zdravstveno osiguranje (HZZO). To je glavno ogranicenje
spomenutog istraZivanja, gdje zbirne vrijednosti za proizvodne faktore i pruzene usluge, nisu
omogucile zasebno pracenje produktivnosti analiziranih ustanova na slobodnom trZistu. Iako
je ono provedeno na uzorku odabranih zdravstvenih ustanova Republike Hrvatske, doprinosi
razumijevanju poslovanja zdravstvenih ustanova u preteZito javnim zdravstvenim sustavima
koji se susre¢u s izazovima nedostatka investicijskog kapitala i manjka radne snage.



Uloga produktivnosti ustanova rehabilitacije u hrvatskom zdravstvenom turizmu . .. 139

Unato¢ tim izazovima javni zdravstveni sustavi odlu¢uju dio kapaciteta ponuditi na tu-
ristickom trziStu poslujudi po trziSnim nacelima. Dodatno, uzimajudi u obzir ¢injenicu da
ne postoji medunarodno priznata sluZbena definicija zdravstvenog turizma, razlicite zemlje
koriste razli¢ite definicije u svojim regulatornim okvirima i strateskim planovima razvoja tu-
rizma, $to onda izravno utjeCe na upravljanje statistikama i oteZava medunarodnu usporedbu
(Munro, 2012). To je upravo argument za provodenje istraZivanja na uzorku zdravstvenih
ustanova zdravstvenog sustava u jednoj zemlji, ¢ime se izbjegava definiranje nehomogenog
uzorka zbog razli¢itih definicija.

Ostatak rada ima sljede¢u strukturu. Nakon teorijskog okvira u drugom odjeljku, tre¢i
odjeljak kriticki analizira izbor koriStene metodologije te opisuje odabrani uzorak i proma-
trane varijable. U ¢etvrtom odjeljku prikazani su rezultati i rasprava, dok je u posljednjem
odjeljku dan zakljucak, isti¢uéi preporuke za daljnja istraZivanja.

2. Teorijski okvir

Pocetkom osamdesetih godina 20. stoljeca, tijekom tzv. zlatnog razdoblja masovnog turizma
izmedu 1950-ih i 1980-ih (Sezgin i Yolal, 2012), turisti¢ka potraznja pocela se sve viSe usmjera-
vati na individualna putovanja, $to je oznacilo po¢etak modernog turizma kojeg karakterizira
pojava novih oblika turizma, usmjerenost na zastitu okoliSa i praenje kretanja potraznje
(Corluka i sur., 2013). Pri tom je zdravstveni turizam jedan od najbrze rastuéih segmenata
modernog turizma. Od prve pojave zdravstvenog turizma, koji je bio isklju¢ivo vezan uz
posjete toplicama, danas razlikujemo tri podvrste zdravstvenog turizma, od kojih je jedna us-
mjerena na prevenciju bolesti (wellness turizam), druga na obavljanje razli¢itih medicinskih
zahvata (medicinski turizam), a tre¢a na terapiju i oporavak (ljec¢ilisni turizam). Wellness turi-
zam je oblik turizma koji se uglavnom odvija u hotelima i toplicama, a dijeli se na medicinski
wellness (organizirano provodenje zdravstveno—preventivnih i kurativnih programa u svrhu
prevencije bolesti te o¢uvanja i unapredenja zdravlja opcenito uz pomo¢ lije¢nika i drugog
stru¢nog osoblja) i, danas zastupljeniji, holisticki wellness (podrazumijeva postizanje tjelesne
i duhovne ravnoteze). Literatura navodi nekoliko motivacijskih elemenata koji oblikuju po-
traznju za wellness uslugama. To su: zdrava prehrana, fitness i rekreacija, meditacija, njega
lica i tijela, kultura i zabava (Koncul, 2012; Csirmaz i Pet6, 2015; Dini i Pencarelli, 2021). Na
ove zahtjeve potraZnje, smjestajni kapaciteti i turisticke tvrtke odgovorile su Sirokom paletom
proizvoda i usluga koje su objedinjene u nekoliko kategorija: termalni izvori, spa centri, fit-
ness i beauty centri, prirodni okoli$, duhovnost, kultura, enogastronomija, sport, dogadaja i
manifestacija (Dini i Pencarelli, 2021). Globalno trziste wellness turizma trebalo je dosti¢i 451
milijardu dolara u 2021., a godisnja stopa rasta izmedu 2022. i 2030. procjenjuje se na 9,93%
(GVR, 2021).

Medicinski turizam uklju¢uje putovanje turista izvan mjesta njihovog prebivalista radi
primanja medicinskih tretmana kao $to su kirurski i stomatoloski, kozmeticki, psihijatrijski
i alternativni tretmani i postupci, a sve s povezanim uslugama skrbi i oporavka (UNWTO,
2023). Motivi putovanja u okviru zdravstvenog turizma su razlic¢iti, ali uglavnom se radi o
dobivanju kvalitetne zdravstvene usluge u kratkom roku i po prihvatljivim cijenama. Dio
turista motiviran je i ¢injenicom da odredeni medicinski zahvati nisu dostupni u njihovoj
zemlji, da su neprikladni ili zabranjeni. Osnovni proizvodi u medicinskom turizmu krec¢u se
od kardiokirurgije, preko ortopedije, transplantacije organa i lije¢enja neuroloskih bolesti do
lije¢enja neplodnosti, estetske kirurgije i eutanazije (Christou, 2021; Bara¢ Miftarevi¢, 2022).
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Iako medicinski turizam, kao i druge vrste turizma, zna¢ajno doprinosi razvoju destinacije,
neki autori su otkrili da u nekim slucajevima medicinski turizam moZze imati negativan utje-
caj na domace stanovniStvo. Yu i sur. (2011) tvrdi da pretjerana posje¢enost destinacije moze
ometati Zivot stanovniStva i time narusiti njihovo psihi¢ko zdravlje. Nadalje, velika potraZnja
za medicinskim uslugama mozZe dovesti do povecanja njihovih cijena, $to rezultira nemogucé-
noscu lokalnog stanovnistva da si priusti zdravstvene usluge. To se ¢esto dogada u manje
razvijenim zemljama. Naposljetku, velik problem proizlazi iz ¢injenice da se vecina des-
tinacija medicinskog turizma nalazi u zemljama treéeg svijeta, odnosno manje razvijenim
zemljama, pa se tamosnje ustanove stalno bore s negativnim imidZom. Naime, raSireno je
miSljenje da je kvaliteta njihovih zdravstvenih usluga niska, dok su povoljni teCajevi i niZze
cijene nabave materijala omogucile da zdravstvene ustanove u manje razvijenim zemljama
budu cjenovno konkurentne, zbog ¢ega privlace sve veci broj turista (Johnston i sur., 2010).
Industrija medicinskog turizma godisnje broji oko 50 milijuna turista, a njihova prosje¢na po-
trodnja u destinaciji kreée se izmedu 3800 i 6000 americkih dolara. Pritom je globalni trZisni
udio medicinskog turizma u 2016. iznosio 24,3 milijarde dolara, a 2020. godine 54,4 milijarde
(Yang, 2023).

Ljecilidni turizam odnosi se na "kontrolirano i stru¢no koristenje prirodnih i ljekovitih
¢imbenika i fizikalnih terapeutskih postupaka u svrhu o¢uvanja i unapredenja zdravlja i po-
boljsanja kvalitete Zivota" (Marusic¢ i sur., 2019). Naglasak je na revitalizaciji psihofizi¢kih spo-
sobnosti u klimatskim, morskim i Jje¢ilisnim destinacijama, kurama, posebnim programima
oporavka, uravnoteZenom prehranom, itd. Pritom su osnovni proizvodi lje¢ilisnog turizma
razli¢iti sadrZaji s termalnim vodama, morskom ili obi¢nom vodom, kao i drugi sadrzaji koji
nude brojne medicinske, zdravstvene i kozmeticke tretmane usmjerene na opustanje i rege-
neraciju tijela (Okech, 2014). Najnoviji trendovi na strani potraZnje zdravstvenog turizma
ukazuju na rastucu svijest o potrebi mentalnog i tjelesnog zdravlja, zbog cega se sve veci
broj ljudi okrec¢e zdravoj prehrani, tjelesnim aktivnostima te njegovanju i regeneraciji tijela
i uma. S druge strane, turisticka ponuda takve potrebe nastoji zadovoljiti stalnim Sirenjem
asortimana proizvoda i usluga, u ¢emu tehnologija ima sve znacajniju ulogu u svrhu stva-
ranja proizvoda koji ¢e rijesiti brojne zdravstvene probleme, predvidjeti potencijalni razvoj
odredenih bolesti kod klijenata, analizirati njihovo postojece zdravstveno stanje i predloziti
najbolju kombinacija terapija i postupaka za lijecenje i rehabilitaciju.

Navedeni trendovi, kao i zastupljenost i rastuci znacaj zdravstvenog turizam, kako u
svjetskom, tako i u nacionalnom gospodarstvu, opravdavaju ispitivanje poslovanja zdravs-
tvenih ustanova uklju¢enih u pruZanje zdravstvenih usluga turistima. Stovise, opravdavaju
ispitivanje promjene ukupne faktorske produktivnosti koriste¢i Malmgiust indeks, koji omo-
gucava pracenje napretka u procesu pruzanja usluga zasebno, uslijed uvodenja inovacija i
tehnoloskih promjena, sto ¢e biti objasnjeno u sljede¢em odjeljku. Navedena metodologija
primijenjena je tako za ispitivanje promjene ukupne faktorske produktivnosti u sektoru tu-
rizma na primjeru Kine (Wang i Ma, 2022), OECD zemalja Bayrak (2018), Gr¢ke (Trakakis i
sur., 2021) te ASEAN zemalja (Singh i sur., 2021).

3. Metodologija i podaci

Iako je jos 1950. godine Koopmans prvi put definirao tehni¢ku djelotvornosti (engl. technical
efficiency), a sedam godina kasnije Farrell definirao kako je izmjeriti (Ozcan, 2014), primjena
metodologije za mjerenje djelotvornosti, a posebice ucinkovitosti (engl. effectiveness) u javnom
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sektoru, i danas je izazov. Analiziraju¢i performanse kao kombinaciju djelotvornosti i ucin-
kovitosti, djelotvornost se definira kao omjer ulaznih i izlaznih faktora proizvodnje/pruzanja
usluga (Ozcan, 2014). Aktivnost je djelotvorna ako se za odredenu razinu ulaznih varijabli
proizvodi veca koli¢ina izlaznih varijabli ili ako se za odredenu koli¢inu izlaznih varijabli
koristi manje ulaznih. Dodatno, uéinkovitost se odnosi na koristenje minimalnih ulaznih
varijabli za odredenu koli¢inu ishoda, pritom uklju¢ujué¢i dimenziju kvalitete (Kordi¢, 2021).

Kod mjerenja performansi, mogu se primijeniti razliciti statisti¢cki i matemati¢ki pristupi
(Worthington, 2004). Statisticki pristup temelji se na ekonometrijskim modelima i ima ka-
rakteristike stohasti¢nosti, dok se matematicki pristup temelji na modelima poznatim kao
linearno programiranje i po prirodi je deterministicki. Ekonometrijski pristup ima za cilj
odrediti apsolutnu djelotvornost u odnosu na postavljeno mjerilo. Odstupanja mogu biti
rezultat slu¢ajne pogreske, koja je normalno rasporedena, i nedjelotvornosti, koja je asime-
tri¢no rasporedena. Za razliku od statistickih pristupa, ¢iji je cilj utvrditi apsolutnu djelotvor-
nost promatrane jedinice u odnosu na idealiziranu usporedbu sa standardima, matematicko
programiranje analizira relativnhu djelotvornost u odnosu na druge jedinice unutar uzorka
promatranja. Kako bi se procijenila relativna djelotvornost, analiza omedivanja podataka
(engl. Data Envelopment Analysis — DEA) je najce$¢e koriSteni alat za linearno programira-
nje. Analiza omedivanja podataka (AOMP) ne zahtijeva specifi¢ne funkcije pruzanja usluga.
Formulacija proizvodnje temelji se na ulaznim i izlaznim varijablama, gdje neparametarska
osnova i moguénost obrade viSe varijabli izraZenih u razli¢itim mjernim jedinicama, ¢ine
prednost pred ekonometrijskim pristupom definiranju granice djelotvornosti. Uslijed svega
navedenog, AOMP je postala dominantna analiza za mjerenje djelotvornosti u mnogim gos-
podarskim sektorima (Mogha i sur., 2012).

S ciljem mjerenja promjena ukupne faktorske produktivnosti ljecilista i specijalnih bol-
nica za medicinsku rehabilitaciju koja pruzaju usluge zdravstvenog turizma u Republici Hr-
vatskoj, unutar AOMP-a moguce je koristiti analizu prozora (engl. Window Data Envelopment
Analysis) ili Malmquist indeks produktivnosti (MI). Prema (Sanchez—Ortiz i sur., 2020) ana-
lizu prozora su prvi uveli Charnes i Cooper 1985. godine, pri ¢emu je relativna djelotvornost
mjerena na malom uzorku promatranih jedinica tijekom analiziranog perioda, $to ujedno
¢ini i jednu od njenih prednosti — moguénost pra¢enja promjena kroz vrijeme malog broja
donositelja odluka, analizirajuéi pritom ulazne i izlazne varijable Ciji je zbroj veéi od broja
promatranih jedinica u uzorku (Kutlar i sur., 2015). Pritom se jedinice u uzorku u svakom
periodu tretiraju kao razli¢ite cjeline, odnosno moguce ih je usporedivati sa samima sobom
i s drugim jedinicama. S druge strane, MI je predloZen jo$s 1953. godine od strane Mal-
mquista, dok su kona¢nu verziju MI — AOMP indeksa produktivnosti dali Fare i sur. 1994.
(Ozcan, 2014). MI ukupnu promjenu produktivnosti razdvaja na dvije komponente, jednu
koja mjeri promjenu tehnicke djelotvornosti TEHD (engl. change in technical efficiency — EF-
FCH), a drugu koja mjeri promjenu tehnologije TEHP (engl. change in technology — TECHCH).
Prva komponenta TEHD mjeri promjenu tehnicke djelotvornosti iz jednog razdoblja u drugo,
tj. mjeri koliko se donositelj odluke uspio pribliziti relativno djelotvornoj granici. S druge
strane, TEHP komponenta mjeri promjene, odnosno pomicanje relativne djelotvorne gra-
nice iz jednog razdoblja u drugo. Analizom tih dviju komponenti moguce je utvrditi jesu li
identificirane promjene posljedica promjena djelotvornosti uslijed promjena menadZzmenta u
upravljanju, tehnoloskih promjena u pruzanju usluga (jesu li povezane s odredenom inovaci-
jom u usluznom procesu, koja je uzrokovala pomicanje relativne granice djelotvornosti) ili su
posljedica obje navedene promjene. Kona¢no, s ciljem da se identificiraju razli¢iti uzroci koji
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doprinose promjenama u relativnoj djelotvornosti promatranih lje¢ilista i specijalnih bolnica
za medicinsku rehabilitaciju, kroz vrijeme od 2016. do 2021. godine, u daljnjoj analizi koristi
se ML Prvi korak je odabir karakteristika modela za procjenu djelotvornosti, pri ¢emu se vrste
modela mogu definirati na temelju prirode prinosa i orijentacije modela. Osnovni modeli su
Charnes — Cooper — Rhodes model (CCR) i Banker — Charnes — Cooper model (BCC). Model
CCR pretpostavlja fiksne prinose, dok BCC pretpostavlja postojanje ekonomije razmjera, od-
nosno postojanje varijabilnih prinosa. Oba modela mogu biti usmjerena ili na maksimiziranje
izlaznih varijabli ili minimiziranje ulaznih pri izra¢unavanju relativne granice djelotvornosti
i/ili u¢inkovitosti (Kordi¢, 2021; Visi¢ i Kordi¢, 2021).

Zdravstvene usluge u sklopu zdravstvenog turizma u Republici Hrvatskoj mogu pru-
ziti zdravstvene ustanove, trgovacka drustva za obavljanje zdravstvenih djelatnosti te pri-
vatni zdravstveni djelatnici. Zdravstvenim turizmom u najvecoj mjeri se bave lje¢ilista, spe-
cijalne bolnice za medicinsku rehabilitaciju te trgovacka drustva za obavljanje zdravstvene
djelatnosti (MZ, 2022). Prema istom izvoru, zdravstveni turizam je definiran kao pruzanje
zdravstvenih usluga (dijagnostickih i terapijskih postupaka, zdravstvene njege te postupaka
medicinske rehabilitacije) uz pruzanje ugostiteljskih usluga i/ili usluga u turizmu. Pritom
je Sluzba za zdravstveni turizam Ministarstva zdravstva, identificirala razvojne investicijske
projekte zdravstvenih ustanova (Jjecilista i specijalnih bolnica za medicinsku rehabilitaciju)
koje ujedno ¢ine i uzorak na kojem ée se pratiti promjena njihove ukupne faktorske produk-
tivnosti u razdoblju 2016. — 2022. To je takoder i razdoblje za koje su objavljeni podaci o
poslovanju promatranih zdravstvenih ustanova u Katalogu projekata zdravstvenog turizma, i
to odvojeno analizirajuci usluge koje pruzaju preko ugovora s HZZO-om, od usluga koje pru-
Zaju na slobodnom trzistu. Upravo potonje, na uzorku 13 zdravstvenih ustanova (specijalnih
bolnica za medicinsku rehabilitaciju i ljecilista), predmet je analize ovog rada.

S ciljem pracenja promjena ukupne faktorske produktivnosti promatranih zdravstvenih
ustanova, definirane su dvije ulazne i dvije izlazne varijable (Tablica 1).

Tablica 1. Deskriptivna statistika odabranih ulaznih i izlaznih varijabli

‘ Prosjek Standardna devijacija Minimum Maksimum
Ulazne kreveti 182 107,31 12 430
varijable  zaposlenici 109 58,67 40 312
Izlazne nocenja 24814 18407,49 330 85600
varijable  prihodi bez javnih | 2165610,56 1937961,63 177546,69  12956174,09
sredstava (EUR)

Prema Worthington (2004) dominacija ispitivanja tehnicke djelotvornosti zdravstvenih
ustanova, posljedica je teSkoc¢a u definiranju troskova inputa tijekom pruzanja usluga. Smje-
Stajni kapaciteti, prikazani brojem kreveta dostupnih na slobodnom trzistu te broj zapos-
lenika, ¢ine ulazne varijable, prikazuju¢i rad i kapital kao dva klju¢na faktora u procesu
pruzanja usluga zdravstvenog turizma (Cheng i sur., 2016). Pritom je, s ciljem pracenja samo
trziSnog dijela poslovanja, od broja ukupnog broja zaposlenika, kao javno dostupnog po-
datka, uzet postotak zaposlenika, prema postotku koji se odnosi na smjestajne kapacitete
dostupne na trzistu, a uzimajuéi pretpostavku kako zaposlenici jednako kvalitetno vrijeme
rasporeduju na pacijente koji lije¢e na temelju ugovora s HZZO-om i one koji uslugu placaju
samostalno. Za izlazne varijable definiran je broj no¢enja te ostvareni prihodi koji uklju¢uju
prihode ostvarene na trzistu te prihode od EU sufinanciranja. Na taj nacin prikazuje se koliko
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su uspjesni na trzistu, dok druga komponenta od koje je definirana druga izlazna varijabla,
prikazuje investicijske kapacitete analiziranih zdravstvenih ustanova. Stoga se cijela analiza
odnosi na pruZanje usluga iskljucivo privatnog karaktera. Ovako definirane ulazne i izlazne
varijable definiraju da ¢e se u nastavku naglasak staviti na djelotvornost kao komponentu
performansi.

4. Empirijski rezultati i rasprava

Promjene u relativnoj tehni¢koj djelotvornosti dobivene koriste¢i MI unutar AOMP izracunate
su pomoc¢u ra¢unalnog programa Frontier Analyst Banxia Software. Polaze¢i od pretpostavke
vece kontrole nad ulaznim nego izlaznim varijablama (Visi¢ i Kordi¢, 2021) za potrebe analize
u ovom radu, primijenit ¢e se model usmjeren na minimiziranje ulaznih varijabli. S ciljem
definiranja ispravne prirode prinosa, izra¢unata je ukupna tehnicka djelotvornost (engl. Ove-
rall Technical Efficiency — OTE) koriste¢i CCR model i "¢ista" tehnicka djelotvornost (engl. Pure
Technical Efficiency — PTE) koriste¢i BCC model za 2021. godinu. Nadalje, prema Mogha i sur.
(2013) djelotvornost po obujmu poslovanja (engl. Scale Efficiency — SE) izra¢unava se kao omjer
ukupne i "Ciste" djelotvornosti. Ovaj je korak preduvjet za daljnju analizu jer je pretpostavka
fiksnih prinosa valjana samo ako su jedinice promatranja djelotvorne prema obujmu poslova-
nja (Hynes i sur.,, 2019). Drugim rije¢ima, utvrdi li se da su promatrana lje¢ilista i specijalne
bolnice za medicinsku rehabilitaciju koje pruzaju usluge zdravstvenog turizma, nedjelotvorne
prema obujmu poslovanja, daljnja analiza na panel podacima, s ciljem mjerenja promjene fak-
torske produktivnosti, provest ée se koriste¢i BCC model usmjeren na minimiziranje ulaznih
varijabli. Rezultati analize, koriste¢i prethodno opisane modele, prikazani su u Tablici 2.

Tablica 2. Ukupna i "Cista” tehnicka djelotvornost te djelotvornosti po obujmu poslovanja

Zdravstvene Tehnicka djelotvornost  Djelotvornost po obujmu
ustanove (n=13) OTE PTE SE
Prosjek ‘ 0,5338 0,7898 0,6710

Prema rezultatima prikazanim u Tablici 2, lje¢iliSta i specijalne bolnice za medicinsku
rehabilitaciju, koji pruZaju usluge zdravstvenog turizma u RH, u 2021. godini nisu poslovali
u opsegu koji odgovara njihovim kapacitetima, odnosno nisu bili uspjesni u pruzanju svojih
usluga u optimalnom opsegu (prosje¢na djelotvornosti prema obujmu poslovanja bila je na
razini od 67,10%). Naime, AOMP izracunava relativnu granicu pomo¢u djelotvornih zdrav-
stvenih ustanova. Njihovi koeficijenti djelotvornosti iznose 1, a oni koji nisu na relativnoj
granici djelotvornosti imaju vrijednost koeficijenata izmedu 0 i 1. Kako je, u argumentaciji
ovog koraka u analizi ve¢ objasnjeno, navedeni rezultati definiraju da se daljnja analiza bazira
na BCC modelu pretpostavljajuci varijabilne prinose. Zaklju¢no, za daljnju analizu promjena
ukupne faktorske produktivnosti lje¢ilista i specijalnih bolnica za medicinsku rehabilitaciju
koji pruzaju usluge zdravstvenog turizma u Republici Hrvatskoj, primijenit ¢e se MI, temeljen
na pretpostavci o varijabilnim prinosima te orijentiran na minimiziranje ulaznih varijabli.

Kako navodi Sun (2011) analizirajuci poslovanje kroz vrijeme, koriste¢i MI, uklanja se
ogranicenje izracuna relativne tehnicke djelotvornosti u svakoj godini zasebno, koriste¢i samo,
u slucaju ove analize, BCC model usmjeren na minimiziranje ulaznih varijabli. Potonja ana-
liza stacionarnog je karaktera, a dobiveni rezultati zasebno za svaku godinu, omogucavaju
isklju¢ivo interpretiranje koliko je zasebni DO udaljen od relativne granice djelotvornosti u
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analiziranoj godini. Pritom nije moguce tumaciti je li isti donositelj odluke u odnosu na
prethodnu godinu ostvario poboljSanje u djelotvornosti uslijed primjerice djelotvornijeg me-
nadzmenta. Iako je u promatranoj godini njegova relativna tehnicka djelotvornost manja
nego u prethodnoj godini, navedeno ne isklju¢uje da je njegov menadZment djelotvornije
upravljao poslovanjem. Navedeno je moguce ako su drugi donositelji odluka, zbog uvodenja
novih tehnologija poboljsali svoje performanse te pomakli relativnu granicu na visu razinu.
Stoga Tablica 3 prikazuje prosje¢ne godis$nje stope promjene produktivnosti za 13 zdravs-
tvenih ustanova koje pruZaju usluge u sklopu zdravstvenog turizma za u razdoblju 2016. -
2021. Dodatno, osim prikaza promjene ukupne faktorske produktivnosti (UFP), u tablici su
prikazane i promjene tehnicke djelotvornosti (TEHD) i tehnoloske promjene (TEHP).

Tablica 3. Prosjecne godisnje stope promjene ukupne faktorske produktivnosti i njenih komponenti

Donositelj odluke (SB — specijalna bolnica) UFP TEHD TEHP
SB za medicinsku rehabilitaciju Krapinske Toplice 15,30 2,08 12,95
Ljeciliste Topusko 7,24 0,00 7,24
Thalassotherapia Crikvenica 3,46 —0,45 3,92
SB za medicinsku rehabilitaciju Kalos 3,45 5,63 —2,06
SB za medicinsku rehabilitaciju Naftalan 3,12 0,00 3,12
SB za medicinsku rehabilitaciju Biokovka Makarska 2,86 —3,41 6,49
SB za medicinsku rehabilitaciju Daruvarske toplice 2,47 —7,02 10,20
Thalassotherapia Opatija 2,03 —4,08 6,37
Bolnica za ortopediju i rehabilitaciju "Prim. Dr. Martin Horvat" 0,18 2,01 -1,79
SB Lipik 0,06 —4,24 4,50
SB za medicinsku rehabilitaciju Varazdinske toplice —0,02 18,77 —15,82
Top Terme Topusko —5,36 1,49 —6,75
Ljeciliste Istarske toplice —10,03 0,00 —10,03
20
uUFP
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Slika 1. Prosjecne godisnje stope promjene produktivnosti specijalnih bolnica i ljecilista (2016.-2021.)
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U analiziranom periodu najveée pozitivne godisnje stope promjene ukupne faktorske
produktivnosti ostvarila je specijalnoj bolnici za medicinsku rehabilitaciju Krapinske toplice,
uslijed istodobnog povecanja tehnicke djelotvornosti kao zasluge upravljackog tima (2,08%),
ali jo$ znacajnijeg tehnoloskog napretka uslijed uvodenja odredenih inovacija (12,95%), ¢ime
ova bolnica pomice relativnu granicu na veéu razinu. Suprotno, ljeciliSte Istarske toplice
biljezilo je najve¢u negativnu godisnju stopu promjene u promatranom razdoblju. Navedeno
se dogodilo isklju¢ivo zbog negativnih tehnoloskih promjena uz nepromijenjenu relativnu
tehnic¢ku djelotvornosti menadzmenta. Isto se uoc¢avaina Slici 1. Ono $to se istice je specijalna
bolnica za medicinsku rehabilitaciju VaraZdinske toplice, gdje su se u analiziranom periodu
dogodile znacajne godisnje stope promjena tehnicke djelotvornosti i tehnoloskih promjena, sa
suprotnim predznacima, ne utje¢uéi znacajnije na godisnju stopu promjene ukupne faktorske
produktivnosti.

S ciljem analiziranja promjena ukupne faktorske produktivnosti kroz vrijeme, u Tablici 4
prikazane su vrijednosti UFP i pripadaju¢ih komponenti za svaku godinu pojedinac¢no.

Tablica 4. Promjene ukupne faktorske produktivnosti i njenih komponenti po godinama

UFP TEHD TEHP

Godina Prosjek Promjena | Prosjek Promjena | Prosjek Promjena

2016 1,0583 5,83% | 0,9186 —8,14% | 1,2084 20,84%

2017 1,3196 31,96% | 0,9932 —0,68% | 1,3283 32,83%

2018 1,0111 1,11% | 0,9960 —0,40% | 1,0074 0,74%

2019 1,0472 4,72% | 1,1394 13,94% | 09224 —7,76%

2020 0,8939 —10,61% | 0,9026 —9,74% | 10,9885 —1,15%

2021 1,1474 14,74% | 0,9380 —6,20% | 1,2418 24,18%
Ukupna promjena 0,0891 8,91% 0,0194 1,94% 0,0334 3,34%
Prosje¢na promjena 1,0163 1,63% 1,0042 0,42% 1,0055 0,55%

Ukupna faktorska produktivnost je u analiziranom razdoblju u prosjeku godisnje ostva-
rivala rast od 1,63%. Pritom su tehnoloske promjena u prosjeku godisnje rasle za 0,55%, dok je
tehnicka djelotvornosti rasla za 0,42%. Iz navedenog se zakljucuje kako su specijalne bolnice
za medicinsku rehabilitaciju i lje¢ilista koje pruZaju usluge u sklopu zdravstvenog turizma,
uvodenjem nove tehnologije i inovacijskih procesa poboljsali na¢in pruzanja usluga tijekom
analiziranog razdoblja, uz istodoban rast relativne tehnicke djelotvornosti, koji upucuje na
djelotvornost upravljackih tijela u navedenim ustanovama. Najznacajniji porast produktiv-
nosti pritom je zabiljeZen je u 2017. u odnosu na 2016. godinu, a razlog tome su pozitivne
tehnoloske promjene (32,82%) koje su pomaknule granicu relativne tehnicke djelotvornosti
na vecu razinu. Smanjenje ukupne faktorske produktivnosti dogodio se jedino u 2020. u
odnosu na 2019. godinu uslijed smanjenja tehnoloskih promjena za 1,15%, a znacajnije usli-
jed smanjenja tehni¢ke djelotvornosti za 9,74%. Navedeni pad moZe se povezati s COVID-19
pandemijom, koja je najznacajnije utjecala upravo na zdravstveni sustav, nakon ¢ega se veé
u sljedecoj godini biljeZi drugi najveé¢i porast ukupne faktorske produktivnosti, poglavito
uslijed pozitivnih tehnoloskih promjena.
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5. Zakljucak

Zbog promjena odnosa potrosaca prema zdravlju, koje ukljucuju rast svijesti o brizi za vlas-
tito zdravlje, uz istodoban rast slobodnog vremena i dohotka s jedne strane, ali i promjena
u nacinu rada i Zivota uslijed stresnog okruZenja i sve vece zastupljenosti kroni¢nih bolesti,
s druge strane, zdravstveni turizam biljeZi visoke stope rasta, kako na globalnom, tako i na
hrvatskom trzistu. S ciljem iskori$tavanja potencijala razvoja zdravstvenog turizma, nuzno je
da se ponuda zdravstvenih ustanova, uklju¢enih u pruzanje usluga u domeni zdravstvenog
turizma u Republici Hrvatskoj, prilagodi navedenim trendovima. Navedeno podrazumijeva
personalizaciju usluga, uvodenje novih tehnologija i inovacija te odrZivo poslovanje. Pret-
hodno opisani trendovi ujedno su i argumentacija za prac¢enje promjena u ukupnoj faktorskoj
produktivnosti koriste¢i Malmquist indeks kao dio AOMP-a, na uzorku ljeciliSta i specijal-
nih bolnica za medicinsku rehabilitaciju u periodu 2016.-2021. Uz pretpostavku varijabilnih
prinosa te minimiziranje proizvodnih faktora, ukupna faktorska produktivnost je u analizi-
ranom razdoblju porasla za 8,91%, ostvarujuéi prosjecan rast 1,63% godisnje. Navedeno je
rezultat rasta tehnicke djelotvornosti za 1,94% te pozitivnih tehnickih promjena od 3,34%.
Evidentan je rast tehnicke djelotvornosti, Sto signalizira poboljSanja u radu menadZmenta
ustanova koje su tradicionalno dio javno zdravstvenog sustava, bez dugogodisnjeg znacajni-
jeg iskustva poslovanja na trzistu. Istodobno, navedeni rezultati potvrduju kako je ponuda
analiziranih zdravstvenih ustanova na njih adekvatno odgovorila. Naime, pozitivne tehno-
loske promjene, koje su povecale djelotvornost ustanova temelje se na uvodenju inovacijskih
procesa uslijed primjene novih tehnologija, Sto u konacnici definira relativnu granicu dje-
lotvornosti na vecoj razini od one definirane u prethodnim godina. Naposljetku, smanjenje
ukupne faktorske produktivnosti dogodio se jedino u 2020. u odnosu na 2019. godinu uslijed
smanjenja tehnoloskih promjena za 1,15%, a znacajnije uslijed smanjenja tehnicke djelotvor-
nosti za 9,74%. Navedeni pad moZe se povezati s COVID-19 pandemijom.

Premda ovo istraZzivanje nadograduje postojeca istraZivanja, jer analizira samo trzisni
dio poslovanja zdravstvenih ustanova unutar zdravstvenog turizma, analiza je provedena
samo na uzorku ustanova na trzistu Republike Hrvatske. Pritom, iako nepostojanje sluz-
beno prihvacene definicije zdravstvenog turizma otezava pracenje statistickih podataka koji
bi omogucili medunarodnu analizu, navedene zaklju¢ke moguce je interpretirati u kontekstu
zdravstvenih ustanova s istim povijesnim nasljedem. S ciljem analiziranja vanjskih utjecaja,
kako gospodarskog, tako i regulatornog okvira, u buduéim istraZivanjima preporuka je nave-
dene rezultate promatrati kao zavisne, a one iz spomenutog okruZenja kao nezavisne varijable
panel analize.
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SUMMARY

The development of health tourism is primarily defined by glo-
bal health trends, which, apart from changes in consumer at-
titudes towards health, include the health services personali-
zation, implementation of new technologies and innovations
as well as sustainable medical practices. The supply of health
tourism has additionally intensified during COVID-19 pande-
mic, and thus health tourism has a great potential to become
one of the leading tourism products. In accordance with men-
tioned developmet potential and trends to which the service
providers must respond, the objective of the paper is to inves-
tigate the total factor productivity of natural spas and special
hospitals for medical rehabilitation in Croatia during the pe-
riod 2016-2021. This will determine whether the productivity
for a given health facilities, which provide mostly medical ser-
vices on the international market, has changed in the observed
period, and what are the causes of possible changes. For this
purpose, data envelopment analysis (DEA) and Malmquist pro-
ductivity index (MI) were employed. In the observed period,
total factor productivity was increased annualy by 7.96% as a
result of positive technological changes of 0.55% on average,
while technical efficiency was enlarged for 0.42%. Therefore, it
is concluded that the analyzed health tourism facilities impro-
ved the provided services through innovations in line with the
mentioned trends, with concurrent growth of relative technical
efficiency, which in turn implies the enhancement of the mana-
gement effectiveness in those same facilities.

KEYWORDS

data envelopment analysis, Croatia, Malmgquist index, productivity,
health tourism



	Introduction
	Empirical literature review
	Estimation techniques
	Empirical results
	Conclusion
	Introduction
	Sustainable economic development and labour productivity
	Literature review
	Data and research methodology
	Results
	Discussion
	Conclusions and recommendations
	Introduction
	Safe haven assets during COVID crisis
	Empirical findings
	Conclusion
	Introduction
	Literature review
	Variables and methodology
	Results and discussion
	Conclusion
	Uvod
	Teorijski okvir
	Metodologija i podaci
	Empirijski rezultati i rasprava
	Zaključak

