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Abstract:

Much of the research on the ongoing pandemic has focused on the health and economic
policies required to slow the spread of the disease and minimize its impact on the economy.
The focus of this study is the political factors that influence policy-making. Specifically,
we examine whether there is an association between women’s political empowerment and
COVID-19 mortality. We use data for 168 countries, ordinary least squares regressions,
and an instrumental variables approach to assess this relationship. Our results show that
political equality by gender and participation by women in civil society associations are
negatively associated with cumulative COVID-19 deaths.

Key Words: COVID-19, gender equality
JEL Codes: I1, 118, J16, C21

Kadinlarin Siyasi Olarak Guglendiriimesi COVID-19
Olumlerini Etkilemekte midir?

Ozet:

Devam eden COVID-19 salginiyla ilgili olan ¢aligmalarin ¢ogu, hastaligin hizinin yavas-
latilmasi ve ekonomi tizerindeki etkilerinin en aza indirilmesi i¢in gereken saglik ve eko-
nomi politikalari tizerine yogunlasmaktadir. Bu ¢aligma, politika yapimin: etkileyen siyasi
faktorler iizerinde yogunlagmaktadir. Ozel olarak ise, kadinlarin siyasi olarak giiclendi-
rilmesi ve COVID-19 dliimleri arasindaki iliskiyi incelemektedir. Calismada 168 tilkenin
verileri kullanilarak en kii¢iik kareler ve ara¢ degiskenleri yontemleriyle tahminler ger-
geklestirilmistir. Caliymanin sonuglar toplumsal cinsiyete gore siyasi esitlik ve kadinlarin
sivil toplum orgiitlerine katilimi ile kiimilatif COVID-19 6liimleri arasinda negatif iliski
oldugunu gostermektedir.

Anahtar Kelimeler: COVID-19, toplumsal cinsiyet esitsizligi
JEL Kodlar:: 11, 118, J16, C21
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1. Infroduction and Theoretical Framework

The ongoing pandemic is unique to the modern era. A rapidly spreading virus that
leaves all countries vulnerable and all members of those countries at risk of infection and
possibly death. The antibiotics and routine immunizations that have protected us against
the infectious diseases that ravaged the human population in the past, are helpless to pro-
tect us against novel viruses such as COVID-19. Understandably, a lot of attention has been
paid to the health and economic policies designed to slow the spread of the pathogen and
minimize its impact on the economy. The focus of this study is the political factors that inf-
luence policy-making. Specifically, we investigate whether there is an association between
the political empowerment of women and COVID-19 mortality.

There is growing evidence of a positive association between indicators of women’s po-
litical representation (e.g. proportion of parliamentarians that are women, electoral gen-
der quotas) and government spending on welfare transfers and public health (Bolzendahl,
2009; Bolzendahl & Brooks, 2007; Clayton & Zetterberg, 2018), as well as population he-
alth outcomes (Bhalotra & Clots-Figueras, 2014; Ng & Muntaner, 2018; Swiss et al., 2012).
In addition, Miller (2008) has found that the extension of the franchise to women at the
state level in the United States was associated with increased public health spending and
reductions in child mortality. This growing body of evidence suggests that improved gen-
der equality in the political sphere (through suftrage, civil society organizations, political
parties, and parliamentary representation) leads to improvements in population health.

The prevailing explanation for these results is that political empowerment enables wo-
men to promote their specific policy preferences (Barnes, 2012; Chattopadhyay & Duflo,
2004). Women are concerned about their own health and therefore are more likely to push
for investment in public resources that reduce morbidity and mortality due to causes that
are specific to women (e.g. reproductive health, cervical cancer, breast cancer, sexual as-
sault, domestic violence, etc.). In addition, they will advocate to ensure that their health is
adequately protected with respect to those diseases that are perceived as primarily afflic-
ting men, but which are also prevalent among women (e.g. coronary heart disease) (Perez,
2019, Chapter 11). The corollary of this explanation is that men will also tend to prioritize
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their own policy preferences, resulting in the potential neglect of the health requirements
of women if political power is distributed in favor of men.

Highly contagious diseases affect everyone and so it may at first appear that this expla-
nation does not allow us to predict that female political empowerment will influence the
response of governments to COVID-19. That is, the policy preferences of women and men
appear to be aligned in such cases. However, epidemics do not affect everyone equally.
Low-income citizens are, out of necessity, more likely to continue working during epide-
mics, to be reliant on public transport to get to work, and to be employed in jobs where it
is more difficult to maintain physical distance (e.g. service sector, manufacturing). Women
are more likely to be employed in the service sector and to be reliant on public transport
(ILO, 2016; Duchene, 2011). Health care workers are perhaps the most vulnerable to the
pandemic and a higher proportion of those employed in the health sector are women (Bo-
niol et al., 2019). In 2019 women constituted 70.4% of workers engaged in human health
and social work activities globally (ILO, 2020). Women are also more likely to perform
unpaid caregiving duties for family members, making it even harder for them to avoid
exposure to contagious diseases. This suggests that political empowerment (via labor uni-
ons, political parties, electoral pressure, political representation, etc.) will help to ensure
that the health and safety of women in the workforce and beyond is not neglected during
pandemics.

Unlike previous studies, the focus of this article is the influence of women’s political em-
powerment via all levels of political influence (voting, civil society organizations, political
parties, local and regional government, etc.), and not just representation in the national
assembly or executive branch. This is important because it captures the grassroots impact
of women’s political voice. Women in parliament or the executive branch may reflect the
chance outcome of a particular election cycle, as well as political actors from more privi-
leged backgrounds. Equally, it may be the product of quotas that are legally mandated or
voluntarily instituted by political parties. Quotas may increase female representation in the
national assembly, but leave them underrepresented at the level of CSOs, local government,
and party administration.

As we can see from Figure 1, there was substantial variation in the distribution of poli-
tical power by gender between countries in 2019, ranging from a score of -2.4 in Syria to
a score of +3.7 in Norway. The scale reflects the degree to which political power is shared
between women and men, where the lowest possible score indicates that political power al-
most entirely lies in the hands of men and the highest possible score indicates that political
power is close to being equally shared (Figure constructed in R using data from Coppedge
et al., 2020).

The following section introduces the data and estimation methods for the study. Section
3 summarizes the estimation results and section 4 discusses those results. Section 5 outli-
nes the limitations of the study, as well as avenues for future research. Section 6 concludes.

10
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Figure 1: Distribution of political power by gender in 2019

2. Data and Estimation Methods

We use an ordinary least squares (OLS) regression to assess the relationship between
the distribution of political power by gender and response to the pandemic. The estimation
model takes the following form.

Vi = Bo+ BiXi + BaZ; +

Where X is the main independent variable of interest, Z is the set of control variables,
and i is the set of countries. To measure pandemic response in each country we use total
deaths (logged) as of August 1, 2020 in each country since the onset of the pandemic. Our
data source is the European Center for Disease Prevention (ECDC, 2020). We use deaths
rather than cases because these are easier to estimate given the prevalence of asymptoma-
tic cases. Nevertheless, we must acknowledge that some countries may be underreporting
deaths or vary in the way they classify co-morbidities. Even though countries were first
exposed to the pandemic at different times we use total deaths so as to capture policies de-
signed to slow the initial onset of the disease (e.g. border control policies). China was exc-
luded from the analysis because we are interested in each country’s response to an external
shock. We do not use deaths per capita because larger populations may be more vulnerable
to the spread of transmissible diseases. We do, however, include total population (logged)
as a control variable.

Our main independent variable of interest is taken from the Varieties of Democracy
(V-Dem) project’s data set. We use version 10 of the V-Dem dataset, which covers 201
countries from 1789 to 2019 (Coppedge et al., 2020). V-Dem uses multiple country experts
to estimate numerous political indicators and employs various methods to account for
disagreement and potential sources of measurement error (Marquardt & Pemstein, 2018;
Boese, 2019). Our primary indicator of women’s political empowerment is power distribu-
ted by gender in 2019. The lowest possible score for that variable indicates that men have a

11
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nearly complete monopoly on political power and the highest possible score indicates that
women and men have roughly equal political power (Coppedge et al., 2020). Our alterna-
tive indicator is women’s participation in civil society organizations (CSOs) in 2019. The
lowest possible score for that variable indicates that women are almost always prevented
from participating in CSOs and the highest possible score indicates that women are almost
never prevented from participating in CSOs. For both variables we use the estimates pro-
duced by V-Dem’s measurement model.

We include a selection of economic, political, and epidemiological covariates to control
for factors that might be correlated both with level of female empowerment and mortality
due to the pandemic. These are GDP per capita in 2017 (lag distributed, logged) (Global
Burden of Disease Collaborative Network, 2018), liberal democracy in 2019 (Coppedge et
al.,, 2020), out-of-pocket spending on health per capita in 2017 (logged) (Global Burden of
Disease Collaborative Network, 2020), outdoor air pollution (population weighted average
of particulate matter 2.5) in 2017 (Global Burden of Disease Collaborative Network, 2018),
prevalence of upper and lower respiratory diseases in 2017, prevalence of ischemic heart
disease in 2017 (Global Burden of Disease Collaborative Network., 2017), and total po-
pulation in 2019 (logged) (World Bank, 2020). We also include dummy variables for each
continent so as to control for regional effects (Nunn & Puga, 2012).

In spite of the inclusion of these control variables, our results may be biased due to
unmeasured confounders. In order to further address this issue, we also run a two-stage
least squares (IV 2SLS) analysis using the following two exogenous instrumental variables.
Gender equality diffusion is the average distribution of political power by gender for the
region, excluding the country itself. Previous studies have shown that political develop-
ment is influenced by institutional changes in neighboring countries (Gleditsch & Ward,

Table 1: Summary statistics

Variable N| Mean SD| Median| Min| Max
Cumulative deaths from COVID-19 (In) 209 4.51 2.89 4.28 0| 11.94
Political power distributed by gender 169 1.03| 1.05 097 -242| 3.72
CSO women’s participation 169 1.18( 0.81 1.39( -1.23( 2.23
Liberal democracy index 169 041 025 037 0.01]| 0.86
GDP per capita (In) 184 9.2 1.23 9.3 6.18] 11.61
Total population (In) 208| 1525 2.52 15.75 6.7 | 21.08
Out-of-pocket spending on health per capita (In) 184 457 149 4.61 0| 7.97
Prevalence of ischemic heart disease (%) 184 0.02] 0.01 0.02 0| 0.06
Prevalence of respiratory disease (%) 184 329 0.58 323 154| 486
Outdoor air pollution 184| 27.77( 19.03 2223 586 99.73
Gender equality diffusion 169 1.01| 0.74 097 -0.39| 246
Oil endowment (In) 169 172 1.12 1.85 0| 3.83
12
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2006). Oil endowment is average oil reserves in the region, excluding the country itself
(logged) (BP, 2019). Oil wealth has been shown to be negatively associated with gender
equality with respect to political representation and individual rights (Ross, 2008; Wigley,
2018). We report robust standard errors for all model specifications. Summary statistics
are presented in Table 1.

3. Estimation Results

Table 2 reports the results for all regressions. All the variables have been standardized
to facilitate comparison. As we can see, political equality by gender and participation by
women in CSOs are both negatively associated with cumulated deaths due to COVID-19
(columns 1 and 2). By contrast, out-of-pocket spending and total population are positively
associated with cumulative pandemic deaths. Only the Oceania and Asia regions are cur-
rently negatively associated with cumulative deaths.

The first and second stage regressions for the IV 2SLS analysis are reported in columns
3 and 4. As we can see, political equality by gender remains negatively associated with cu-
mulative deaths when this method is employed. The p-value for the Hansen J statistic for
over-identifying restrictions indicates that the two instruments are not directly correlated
with the dependent variable. In addition, the F-statistic indicates that the instruments are
sufficiently correlated with the potentially endogenous regressor. This suggests they are

valid and strong instruments for the distribution of political power by gender.

Table 2: Women'’s political empowerment and COVID-19 mortality

(1) (2) (3) (4)
- IV 2SLS IV 2SLS
Estimation strategy OLS OLS First stage Second stage
Cumulative deaths |  Cumulative Political power Cumulative
Dependent variable from COVID-19 deaths from distributed by deaths from
(In) COVID-19 (In) gender COVID-19 (In)
Political power distributed by -0.162* -0.534*%¢
gender (0.0581) (0.198)
-0.0755**
CSO women’s participation
(0.0357)
i . 0.0779 0.0185 0.498**** 0.306**
Liberal democracy index
(0.0682) (0.0575) (0.0802) (0.135)
Out-of-pocket spending on 0.270** 0.278**¢ 0.0565 0.299***
health per capita (In) (0.0973) (0.0948) (0.150) (0.109)
0.0721 0.0751 -0.0323 0.0302
GDP per capita (In)
(0.0908) (0.0935) (0.132) (0.103)
0.888**** 0.929*+** 0.114 0.970****
Total population (In)
(0.0537) (0.0592) (0.0783) (0.0730)

13
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. . 0.0989* 0.0953* -0.0815 0.0414
Outdoor air pollution
(0.0501) (0.0508) (0.0660) (0.0559)
Prevalence of respiratory disease 0.0740 0.0515 0.0679 0.0879
(%) (0.0502) (0.0499) (0.0612) (0.0591)
Prevalence of ischemic heart 0.0266 0.0322 0.179 0.0441
disease (%) (0.0756) (0.0752) (0.114) (0.0863)
Asi -0.105* -0.0997* -0.122* -0.157**
sia
(0.0594) (0.0585) (0.0629) (0.0654)
0.179** 0.153* -0.130 0.172*
Europe
(0.0845) (0.0851) (0.134) (0.0922)
. -0.108*%** -0.120%%** -0.0828 -0.135%**
Oceania
(0.0307) (0.0282) (0.0639) (0.0458)
. 0.172%%* 0.135%* 0.0107 0.168****
North America
(0.0507) (0.0549) (0.0839) (0.0491)
. 0.150%*** 0.146*** -0.0364 0.129***
South America
(0.0439) (0.0445) (0.0593) (0.0460)
0.187*
Gender equality diffusion
(0.0950)
-0.173*%*
Oil endowment (In)
(0.0737)
Countries 168 168 167 167
Effective F statistic 10.767
5% critical value 8.342
Hansen ] statistic 0.2159

Notes: All variables are standardized. Cumulative deaths as of August 1 2020. Robust standard errors
are reported in parenthesis. F statistic and critical value produced using Montiel-Pflueger robust weak
instrument test. **** significant at 0.1%; *** 1%; **5%; *10%

3. Discussion

Our results suggest that greater gender equality in the political sphere has helped to re-
duce mortality arising from the ongoing pandemic. One explanation for this finding is that
women might be more exposed to COVID-19 because they are more likely to be employed
in jobs that render them vulnerable to the virus (service and health care sectors) and to be
reliant on public transport. Thus, greater political influence via CSOs and political office
enables them to more effectively lobby for policies that reduce their exposure to the virus.
Those policies include the core set of policies recommended by the World Health Organi-
zation (e.g. mandated mask wearing and physical distancing, rigorous implementation of
testing and contact tracing) (WHO, 2020a), as well as policies that lower the risk for service
sector workers (e.g. government subsidized leave, mandated spacing on public transport)
and especially health care workers (e.g. adequate personal protective equipment (PPE),
regular testing of patients and staff).

An alternative explanation is that women are more likely to place an emphasis on the
health of others because of the influence of socialized roles. The assumption here is that
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women are more likely to behave altruistically when it comes to health care because they
are more often engaged in caregiving tasks. However, it is likely that growing equality in the
distribution of political power is associated with the gradual erosion of traditional gender
roles in the family and beyond. Thus, it is more likely that our results reflect the fact that
women are simply acting in their own interests in those contexts where political power is
more equally distributed. Even in those settings where women are expected to bear the
bulk of (paid and unpaid) caregiving work it is in their interests to push for greater prote-
ction against exposure to the contagion.

It is noteworthy that democracy is not negatively associated with cumulative deaths (see
also, Bosancianu et al., 2020). This appears to be at odds with a number of previous stu-
dies that have found that democracy is associated with improvements in population health
(e.g. Gerring et al., 2012; McGuire, 2020; Wang et al., 2019; Wigley & Akkoyunlu-Wigley,
2017; Wigley & Akkoyunlu, 2011; Besley & Kudamatsu, 2006; Kudamatsu, 2012; Bollyky
et al,, 2019). However, it should be noted that rapidly spreading contagions are unique in
the sense that the whole population is vulnerable, including autocratic leaders and their
backers. Thus, they have an incentive to intervene even when their political survival is not
dependent on gaining the support of the wider population. In other words, we would not
expect there to be an incentive difference between democratic and autocratic leaders in
those cases where the population is exposed to a rapidly spreading contagion.

Autocratic governments are also more likely to get away with under-reporting CO-
VID-19 cases and deaths simply because they are not exposed to independent media,
CSOs, or political opposition. Existing research indicates that availability of credible poli-
cy-relevant data is correlated with regime type (Hollyer et al., 2011). If that is the case for
COVID-19 then the inclusion of liberal democracy in our regression analysis, at least in
part, serves as a control for under-reporting.

Out-of-pocket spending captures the share of health costs that are borne by the hou-
sehold at the point of care (i.e. health costs over and above those covered by the govern-
ment, pre-paid private insurance, and foreign aid). Our results suggest that countries that
have failed to adequately invest in public health for all citizens, irrespective of income
group, have experienced more pandemic deaths. This may be because the health system is
not sufficiently developed to handle health crises in those countries. In addition, the risk of
financial hardship due to current or future health costs may be encouraging lower income
citizens to continue working during the pandemic. In developing economies women are
more likely to be employed in the informal sector (ILO, 2018), meaning their health costs
are less likely to be covered by social health insurance or tax-funded health care.

4. Limitations and further research

Our findings should be treated with caution because the pandemic is still an emerging
phenomenon, with many low- and middle-income countries experiencing the first wave
and already affected countries experiencing fresh outbreaks. Moreover, causality is difficult
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to ascertain in this context due to the potential presence of unmeasured confounders. We
have included control variables and run a separate analysis using instrumental variables to
address this issue, but it remains possible that other factors explain the association between
cumulative deaths and women’s political empowerment.

In this study, we have focused on the deaths directly resulting from the pandemic. Fu-
ture research may look at the indirect effects of the pandemic resulting from the decline in
the number of people visiting clinics and hospitals for non-epidemic related ailments or to
receive routine immunizations. In developing countries, the reassignment of scarce health
resources to the pandemic response will make it even more difficult to provide essential
services for all (Mukaigawara, 2020). The emerging evidence suggests that the indirect
deaths caused by the pandemic will significantly outweigh the deaths caused by the pan-
demic itself (Abbas et al., 2020; Kumari et al., 2020; Roberton et al., 2020; WHO, 2020b).
This indirect burden may have a greater adverse effect on women in those contexts where
political power is unequally distributed by gender. In such cases resources may be dispro-
portionately diverted away from the essential health care services for women in order to
combat the pandemic (MSF, 2020).

5. Conclusion

The distribution of political power in the formal sense (equal right to vote, assemble,
stand for public office, etc.), ignores inequality of political influence in practice at all levels
(from of civil society organizations and local government through to the national legisla-
ture and executive branch). The absence of de facto political equality is particularly wor-
risome when effective power is weighted against those who are more likely to be exposed
to contagious diseases such as COVID-19. Women constitute roughly half the population
of each country and yet their level of actual political influence rarely comes close to parity
with men. The results of this study suggest that overall population health is better served

in those countries where political power between men and women is more equally shared.

Bibliography

Abbas, K., Procter, S. R., Zandvoort, K. van, Clark, A., Funk, S., Mengistu, T., Hogan, D., Dan-
sereau, E., Jit, M., Flasche, S., Houben, R. M. G. J., Edmunds, W. J., Villabona-Arenas, C. J.,
Atkins, K. E., Knight, G. M., Sun, E. Y., Auzenbergs, M., Rosello, A., Klepac, P, ... Medley,
G. (2020). Routine childhood immunisation during the COVID-19 pandemic in Africa:
A benefit-risk analysis of health benefits versus excess risk of SARS-CoV-2 infection. The
Lancet Global Health, 0(0). https://doi.org/10.1016/52214-109X(20)30308-9

Barnes, T. D. (2012). Gender and Legislative Preferences: Evidence from the Argentine Provin-
ces. Politics & Gender, 8(4), 483-507. https://doi.org/10.1017/5S1743923X12000505

Besley, T., & Kudamatsu, M. (2006). Health and Democracy. American Economic Review, 96(2),
313-318. https://doi.org/10.1257/000282806777212053

Bhalotra, S., & Clots-Figueras, I. (2014). Health and the Political Agency of Women. American

16




Wigley, A. A. and S. Wigley (2020); Is Women’s Political Empowerment Affecting COVID-19
Mortality? EfilJournal, Vol. 3, Iss. 10-11, p. 8-19

Economic Journal: Economic Policy, 6(2), 164-197. https://doi.org/10.1257/pol.6.2.164

Boese, V. A. (2019). How (not) to measure democracy. International Area Studies Review, 22(2),
95-127. https://doi.org/10.1177/2233865918815571

Bollyky, T. J., Templin, T., Cohen, M., Schoder, D., Dieleman, J. L., & Wigley, S. (2019). The re-
lationships between democratic experience, adult health, and cause-specific mortality in
170 countries between 1980 and 2016: An observational analysis. The Lancet, 393(10181),
1628-1640. https://doi.org/10.1016/S0140-6736(19)30235-1

Bolzendahl, C. (2009). Making the Implicit Explicit: Gender Influences on Social Spending in
Twelve Industrialized Democracies, 1980-99. Social Politics: International Studies in Gen-
der, State & Society, 16(1), 40-81. https://doi.org/10.1093/sp/jxp002

Bolzendahl, C., & Brooks, C. (2007). Women’s Political Representation and Welfare Sta-
te Spending in 12 Capitalist Democracies. Social Forces, 85(4), 1509-1534. https://doi.
org/10.1353/50£.2007.0061

Boniol, M., McIsaac, M., Xu, L., Wauliji, T., Diallo, K., & Campbell, J. (2019). Gender equity in
the health workforce: Analysis of 104 countries (Working Paper No. 1; Health Workforce
Working Paper, p. 8). WHO. https://www.who.int/hrh/resources/gender_equity-health_
workforce_analysis/en/

Bosancianu, M., Dionne, K. Y., Hilbig, H., Humphreys, M., K¢, S., Lieber, N., & Scacco, A.
(2020). Social and political correlates of Covid-19. https://wzb-ipi.github.io/corona/

BP. (2019). Statistical Review of World Energy [Data]. British Petroleum. https://www.bp.com/
en/global/corporate/energy-economics/statistical-review-of-world-energy.html

Chattopadhyay, R., & Duflo, E. (2004). Women as Policy Makers: Evidence from a Randomi-
zed Policy Experiment in India. Econometrica, 72(5), 1409-1443. https://doi.org/10.1111/
j.1468-0262.2004.00539.x

Clayton, A., & Zetterberg, P. (2018). Quota Shocks: Electoral Gender Quotas and Govern-
ment Spending Priorities Worldwide. The Journal of Politics, 80(3), 916-932. https://doi.
org/10.1086/697251

Coppedge, M., Gerring, J., Knutsen, C. H., Lindberg, S. I, Teorell, J., Altman, D., Bernhard, M.,
Fish, M. S., Glynn, A., Hicken, A., Lihrmann, A., Marquardt, K. M., Paxton, P, Pemstein,
D., Seim, B., Sigman, R., Skanning, S.-E., Staton, J. K., Wilson, S., ... Ziblatt, D. (2020).
V-Dem Dataset V10 (Data Set ID 3557851). Varieties of Democracy Institute. https://doi.
org/10.23696/vdemds20

Duchene, C. (2011). Gender and Transport (International Transport Forum Discussion Papers
No. 2011/11; International Transport Forum Discussion Papers, Vol. 2011/11). https://doi.
org/10.1787/5kg9mq47w59w-en

ECDC. (2020, August 7). Daily data on the geographic distribution of COVID-19 cases worldwi-
de. European Centre for Disease Prevention and Control. https://www.ecdc.europa.eu/en/
publications-data/download-todays-data-geographic-distribution-covid-19-cases-worl-
dwide

Gerring, J., Thacker, S. C., & Alfaro, R. (2012). Democracy and Human Development. The Jour-
nal of Politics, 74(1), 1-17. https://doi.org/10.1017/S0022381611001113

Gleditsch, K. S., & Ward, M. D. (2006). Diffusion and the International Context of De-
mocratization. International Organization, 60(4), 911-933. https://doi.org/10.1017/
§50020818306060309

Global Burden of Disease Collaborative Network. (2017). Global Burden of Disease Study 2017

17




Wigley, A. A. and S. Wigley (2020); Is Women’s Political Empowerment Affecting COVID-19
Mortality? EfilJournal, Vol. 3, Iss. 10-11, p. 8-19

(GBD 2017) Results. [Data]. Institute for Health Metrics and Evaluation (IHME). http://
ghdx hehttp://ghdx.healthdata.org/gbd-2017althdata.org/gbd-results-tool.

Global Burden of Disease Collaborative Network. (2018). Global Burden of Disease Study 2017
(GBD 2017) Covariates 1980-2017 (Global Burden of Disease) [Data set]. Institute for He-
alth Metrics and Evaluation (IHME), University of Washington. http://ghdx.healthdata.
org/record/ihme-data/gbd-2017-covariates-1980-2017

Global Burden of Disease Collaborative Network. (2020). Global Health Spending 1995-2017
(Financing Global Health (FGH)) [Data set]. Institute for Health Metrics and Evaluation
(IHME), University of Washington. http://ghdx.healthdata.org/record/ihme-data/glo-
bal-health-spending-1995-2017

Hollyer, J. R., Rosendorff, B. P., & Vreeland, J. R. (2011). Democracy and Transparency. The
Journal of Politics, 73(04), 1191-1205. https://doi.org/10.1017/50022381611000880

ILO. (2016). Women at work: Trends 2016. International Labour Office. https://www.ilo.org/
gender/Informationresources/Publications/ WCMS_457317/lang--en/index.htm

ILO. (2018). World employment social outlook: Trends for women 2018, global snapshot. Inter-
national Labour Office. http://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcom-
m/---publ/documents/publication/wcms_619577.pdf

ILO. (2020). ILOSTAT database [Data]. International Labor Organization. https://ilostat.ilo.
org/data/

Kudamatsu, M. (2012). Has Democratization Reduced Infant Mortality in Sub-Saharan Af-
rica? Evidence from Micro Data. Journal of the European Economic Association, 10(6),
1294-1317.

Kumari, V., Mehta, K., & Choudhary, R. (2020). COVID-19 outbreak and decreased hospi-
talisation of pregnant women in labour. The Lancet Global Health, 80(90). https://doi.
org/10.1016/52214-109X(20)30319-3

Marquardt, K. L., & Pemstein, D. (2018). IRT Models for Expert-Coded Panel Data. Political
Analysis, 26(04), 431-456. https://doi.org/10.1017/pan.2018.28

McGuire, J. W. (2020). Democracy and Population Health. Cambridge University Press. https://
doi.org/10.1017/9781108778725

Miller, G. (2008). Women’s Suffrage, Political Responsiveness, and Child Survival in American
History. The Quarterly Journal of Economics, 123(3), 1287-1327. https://doi.org/10.1162/
qjec.2008.123.3.1287

MSE (2020). Women face greater danger during coronavirus COVID-19 pandemic. Médecins
Sans Frontieres (MSF) International. https://www.msf.org/women-and-girls-face-grea-
ter-dangers-during-covid-19-pandemic

Mukaigawara, M. (2020). Combating COVID-19 Without Sacrificing Sustainable Development
Goals. Council for Foreign Relations. https://www.thinkglobalhealth.org/article/comba-
ting-covid-19-without-sacrificing-sustainable-development-goals

Ng, E., & Muntaner, C. (2018). The effect of women in government on population health: An
ecological analysis among Canadian provinces, 1976-2009. SSM - Population Health, 6,
141-148. https://doi.org/10.1016/j.ssmph.2018.08.003

Nunn, N., & Puga, D. (2012). Country Ruggedness and Geographical Data [Data set]. http://
diegopuga.org/data/rugged/

Perez, C. C. (2019). Invisible Women: Data Bias in a World Designed for Men, Harry N. Abrams.

18




Wigley, A. A. and S. Wigley (2020); Is Women’s Political Empowerment Affecting COVID-19
Mortality? EfilJournal, Vol. 3, Iss. 10-11, p. 8-19

Roberton, T., Carter, E. D., Chou, V. B, Stegmuller, A. R., Jackson, B. D., Tam, Y., Sawado-
go-Lewis, T., & Walker, N. (2020). Early estimates of the indirect effects of the COVID-19
pandemic on maternal and child mortality in low-income and middle-income countries:
A modelling study. The Lancet Global Health, 8(7), €901-e908. https://doi.org/10.1016/
$2214-109X(20)30229-1

Ross, M. L. (2008). Oil, Islam, and Women. The American Political Science Review, 102(1), 107-
123.

Swiss, L., Fallon, K. M., & Burgos, G. (2012). Does Critical Mass Matter? Women’s Political
Representation and Child Health in Developing Countries. Social Forces, 91(2), 531-558.
https://doi.org/10.1093/sf/s0s169

Wang, Y., Mechkova, V., & Andersson, E. (2019). Does Democracy Enhance Health? New
Empirical Evidence 1900-2012. Political Research Quarterly, 72(3), 554-569. https://doi.
org/10.1177/1065912918798506

WHO. (2020a). Coronavirus. https://www.who.int/health-topics/coronavirus

WHO. (2020b). The potential impact of health service disruptions on the burden of malaria. Wor-
Id Health Organization. https://www.who.int/publications-detail-redirect/the-potenti-
al-impact-of-health-service-disruptions-on-the-burden-of-malaria

Wigley, S. (2018). Is There a Resource Curse for Private Liberties? International Studies Quar-
terly, 62(4), 834-844. https://doi.org/10.1093/isq/sqy031

Wigley, S., & Akkoyunlu, A. (2011). The Impact of Regime Type on Health: Does Redistri-
bution Explain Everything? World Politics, 63(4), 647-677. https://doi.org/10.1017/
S0043887111000177

Wigley, S., & Akkoyunlu-Wigley, A. (2017). The impact of democracy and media freedom on
under-5 mortality, 1961-2011. Social Science ¢ Medicine, 190, 237-246. https://doi.or-
g/10.1016/j.socscimed.2017.08.023

World Bank. (2020). World Development Indicators 2020 [Data set]. World Bank. https://data-
bank.worldbank.org/source/world-development-indicators

19




EflUDUPnal VOLUME: 3 | ISSN: 2619-9580
ISSUE: 10-11 Submission Date: 10.08.2020 Accepted Date: 23.08.2020

Acil Servis Departmaninin Ajan Bazli Modelleme ile
Optimizasyonu'

Demet Topal Kog, Aras. Gor., Saglik Yonetimi Bolimi, Kirklareli Universitesi,
demettopalkoc@klu.edu.tr, ORCID ID: 0000-0003-0541-8011

Ercan Eren, Prof. Dr., Iktisat Boliimii, Yildiz Teknik Universitesi, eren@yildiz.edu.tr,
ORCID ID: 0000-0003-4513-278X

Ozet:

Hastanelerin acil servisleri zaman ve finans agisindan maliyetli olabilmektedir. Saglik arzinin
kasitl ve talebi konusunda belirsizliklerin oldugu acil servislerin ekonomik optimizasyonunda
geleneksel yaklasimlar yetersiz kalmaktadir. Dolayistyla, acil servisin kompleks yapisini gercege
yakin yansitabilecek, analitik model bazli karar destek araglarina ihtiya¢ duyulur. Bu araglar,
personel istithdami agisindan acil servis etkinliginin saglanmasinda kullanilmaktadir. Bu ¢alis-
mada, acil servis ajan bazli modellenerek, ¢ok amagl optimizasyon yontemiyle personel mali-
yetleri ve hasta bekleme siireleri biitge kisit1 altinda minimize edilmistir. Ajan bazli modellenen
acil servisin farkli hasta yogunluklarinda ve farkli personel kombinasyonlarinda ¢ok sayida si-
miilasyonlar1 yapilmistir. Simiilasyon verilerine gore, tecriibeli personel sayis1 arttirildiginda,
hasta bekleme siireleri azalmistir.

Anahtar Kelimeler: Ajan Bazli Modelleme, Simiilasyon ile Optimizasyon, Cok Amagl Optimizas-
yon, Saglk Ekonomisi, Kompiitasyonel Iktisat

JEL Kodlar:: C15, C61, C63, 111

Optimization of Emergency Departmant by Agent
Based Modelling

Abstract:

In terms of time, finance and workforce, the emergency services can be costly for hospitals.
Optimisation of the emergency services are important to provide sustainable efficient emergen-
cy service with minimum cost and labor. Due to the uncertainty and complex structure of the
emergency service, optimisation of such complex systems by using traditional methods does
not give accurate results. Analytical model based decision support tools can be an alternative
to the traditional methods. In this work, we model emergency service using an agent based
modelling where a multi-objective optimisation method was used to minimize personal cost
and patient waiting times.

Key Words: Agent Based Modelling, Optimization with Simulation, Multi Objective Optimization,
Health Economics, Computational Economics
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1 Bu ¢alisma Prof. Dr. Ercan Eren’in danigmanlhiginda, Demet Topal Kog’un hazirlamay: stirdiirdiigii
“Saglik Ekonomisi: Saglik Hizmetleri Arzi ve Talebinin Ajan Bazli Modellemesi ve Makine Ogrenmesi
ile Tahmini” adli doktora tez ¢alismasindan tiretilmistir.
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1. Girig

Geleneksel iktisattaki homojen ve tam rasyonel ajanlardan olugan, ¢ok sayida varsayim
igeren teorik modeller, 2008 Finans Krizi sonrasinda sorgulanmistir. Ana akim iktisattaki
deterministik yaklagimlarin, krizlere ¢6ziim sunma konusunda yeterli gériilmemesi sonu-
cu yeni yaklagimlara ilgi artmistir. Bu baglamda, kompleksite iktisad1 da 6n plana ¢ikan
yeni yaklasimlardandir. Heterojen ajan, dengesizlik veya ¢oklu denge durumuyla, sinirl
rasyonellik kompleksite iktisadiyla modellenebilmistir. Kompleksite iktisadinin en énemli
uygulamalarindan birisi, ajan bazli modellemedir. Geleneksel iktisatta, tek-duragan denge,
tam rasyonellik, timden gelim yaklasimi, mikro ve makro iktisad1 ayr1 ayri ele almas;
rasyonel beklentiler, azalan getiri, rekabetci piyasa, temsili ve homojen ajan gibi varsayim-
lar ger¢ek diinyay: yansitmadig igin elestirilmistir. Buna karsin, kompleksite iktisad: ise
gercek diinyanin daha iyi bir betimlemesi olarak heterojen ajan, dengesizlik-¢oklu denge,
tiimevarim yaklasimi, artan getiri, kurumlar, piyasa basarisizlig1 ve patika bagimlilig: ile
ekonomiyi inceleme olanag: saglamaktadir (Eren, 2018).

Ajan bazli kompiitasyonel/hesaplanabilir modelleme neoklasik iktisadin ¢ekirdegindeki
Newton matematigine karsilik, giiniimiiz matematigi ve bilisim teknolojileriyle reel diinya-
y1 yansitma ve daha gercekei ¢oziimler iiretme iddiasindadir.

Saglik hizmetleri piyasasi kompleks bir yapidir. Ozellikle hastanelerin acil servislerinde
saglik hizmet talebinin ne zaman ve nasil ortaya ¢ikacag: belli degildir ve dolayisiyla talep
konusunda belirsizlik yiiksektir. Saglik hizmetleri piyasasi, yapist geregi diger piyasalardan
farklidir ve dolayisiyla piyasa kosullariyla degerlendirilememektedir (Arrow, 1963, s. 9-10).
Talep konusundaki belirsizlik ve bu talebin karsilanmasi zorunlulugu, saglik hizmetleri
arzinin, her zaman saglik hizmetleri talebinden fazla olmasini gerektirmektedir (Folland
vd., 2017, s. 60-83). Ayn1 zamanda yiiksek kalitede hizmet verilmesi ve maliyetlerin kont-
rol edilmesi, acil servis performansi i¢in 6nemlidir. Dolayisiyla, saglik hizmetleri talebine
karsilik hizmet arzinin optimize edilmesi gerekir ve bunun igin ¢esitli analitik yontemlere
ihtiya¢ duyulur. Klasik optimizasyon yontemleri, acil servislerin isleyisini tam olarak yan-
sitamadi8i icin, performansin arttirmasi konusunda yetersiz kalmaktadir. Bu baglamda,
acil servisin s6z konusu karmasik yapisini gergege en yakin yansitabilecek ve ¢6ziim suna-
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bilecek yontemlerden birisi de ajan bazli modellemedir. Ciinki, ajan bazli model ile sistem
gerekli tiim ayrintilariyla ve kompleksligiyle ele aliabilir. Model simiilasyonlari ile sistem
davranisi gercek hayata daha yakin sekilde incelenerek optimizasyonlar yapilabilir. Boylece
ajan bazli modelleme saglik yoneticilerine, saglik politikalarini ve stratejilerini uygulama-
dan Once sanal ortamda bunlar1 deneme ve sonuglarini gézleme imkéani sunmaktadir.

Acil servislerin yogunlugu ¢alisanlarin performansini etkiledigi gibi maliyetleri ve has-
ta bekleme stirelerini de etkilemektedir. Diger bir ifadeyle personel ve zaman maliyetleri
artmaktadir. Tiirkiyede yataklr acil servis yonetmeligine gore acil servislerde bulunmasi
zorunlu asgari personel sayisi, malzeme ve ekipmanlar L, II. ve IIL. seviye hastanelere gore
genel olarak belirlenmistir. Saglik yoneticilerinden, hastanenin bulundugu boélgeye, sag-
lik hizmetleri talebine ve yogunluguna uygun olarak hastane kaynaklarini optimal ola-
rak kullanmas: beklenir. Klasik yontemler, acil servisin dinamik ve kompleks yapisini tam
olarak modelleyemedigi i¢cin maliyet optimizasyonunda yetersiz kalmaktadir. Dolayisiyla
karmagik bir sistemi gercege yakin modelleyen yontemlere ihtiya¢ duyulmaktadir. Bu ko-
nuda ajan bazli modelleme, gelisen bilgisayar teknolojileri ve simiilasyon yazilimlari ile
one ¢ikmaktadir.

Klasik optimizasyon yontemlerinde gercek hayattaki stokastik davranis tanimlanama-
dig1 icin, dinamik ve rassal davranislar tam olarak yansitilamaz. Ajan bazli modelleme
yontemi ise heterojen olarak rassal ve dinamik davraniglart modelleyebilir. Acil servislerin
degisken ve dinamik yapisini daha iyi yansitabilecegi icin bu ¢aligmada ajan bazli model-
leme ile simiilasyonlar olusturulmus ve ¢cok amagh optimizasyon yapilmistir. S6z konusu
model bir¢ok kez calistirilarak (run) ¢ok sayida simiilasyon verisi elde edilmis ve boylece
sistem davranisindaki egilimler, gercek diinya verileri gibi gézlenebilmistir. Ayrica diger
caligmalarda ambulansla gelen hasta icin bekleme siireleri hesaplanmamuis, bu ¢alismada
ise hesaplanmigstir. Béylece acil servis personel dizayn1 ve saglik yonetim kararlari igin yar-
dimci analitik bir ara¢ sunulmugtur. Ayni zamanda ana akim mikro iktisatta kullanilan
denklem ¢oziimlii, matematiksel optimizasyonlara karsilik gercek diinyaya daha yakin si-
miilasyon ile optimizasyon yapilmustir.

Makalede ilk olarak ajan bazli kompiitasyonel iktisat ile ilgili yapilan ¢alismalar incele-
necektir. Sonrasinda ajan bazli modelleme ve ¢ok amagli optimizasyon yontemlerine ki-
saca deginilecektir. Dordiincii boliimde kurulan model ayrintilariyla ele alinarak, yapilan
analizler besinci bolimde agiklanacaktir. Son olarak, elde edilen sonuglara dair degerlen-
dirmelere yer verilecektir.

2. Literatur

Laskowski (2009) calismasinda, acil servisteki hasta bekleme siiresini ve hastalarin
hizmete erisimini ajan bazli modelleme ve kuyruk modeli ile birlikte ele almigtir. Has-
talarin yonlendirilmesi ve ambulans hizmetinde optimizasyon i¢in RED (Random Eary
Detection) algoritmasi kullanilmistir. Ger¢ek zamanli acil servis verisi RFID teknolojisiyle
toplanmis ve ayrica hasta gelis oranlari, personelin hizmet siireleri, tedavi siireleri diger
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aragtirmacilarin ¢alismalarindan yararlanilarak modellenmistir. Hasta olusturulmasi hasta
gesitlerine gore ayr1 ayr1 Poisson dagilimina gore yapilmistir. Kuyruk modeline gore, hasta
ASye (Acil Servis) gelir, kayit olur, onceligi belirlenir’ (triyaj), teshis ve tedavi olur ve sonra
ASden ¢ikar. Ug farkli senaryo; 2, 3 ve 4 doktorun oldugu senaryolar calistirilmigtir. Bek-
lendigi gibi doktor sayisi arttik¢a hasta bekleme siiresi kisalmigtir.

Testi vd. (2012) ¢alismasinda hastalardan yapilan kesintilerin (co-payment) saglik hiz-
metlerine etkisi ABM (Ajan Bazli Modelleme) ile degerlendirilmistir. Caliymada hastalar,
hekimler ve politika yapicilar olmak iizere ii¢ ¢esit ajan modellenmis ve regete yazilma
orany, kesinti seviyesi ve hanehalki biitcesi degisken olarak tanimlanmistir. Hanehalki biit-
gesi, politika yapici i¢in anahtar karar fonksiyonu olup regete yazilma oranina bagh olarak
alinmustir. Kesinti seviyesi, saglik hizmetleri talebini tanimlamaktadir. Hasta ajanlarin yas,
gelir, hastalik ve muafiyet degiskenleri tanimlanmigtir. Simiilasyonu yapilan her yil, hasta
fayda seviyesini hesaplar, bu harcamalara negatif olarak ve hekimin yazdig: receteye ise
pozitif olarak baglidir. Hekimler, hastanin regete istegine cevap verir. Politika yapici yillik
biitge ve ahlaki istek seviyesi ézelliklerine sahip tek bir ajandir. Gergek hasta verileriy-
le modelleme yapilarak, kesintilerin artmasinin saglik hizmetleri talebini nasil etkiledigi
aragtirllmistir. Calismada, hastaliklar agirlastik¢a, kesintilere duyarhiligin azaldigy tespit
edilmistir.

Liu vd. (2016)’nun ¢aligmasinda, artan saglik harcamalarini kontrol altina almak ve
hizmet kalitesini arttirmak i¢in olusturulmus Sorumlu Hizmet Kuruluslar1 (ACO- Ac-
countable Care Organizations) modellenmistir. Bu kuruluslarda doktorlar, hastaneler ve
diger hizmet saglayicilar koordineli sekilde bir araya gelip, dogru tedavinin dogru hastaya
dogru zamanda uygulanarak medikal hatalarin ve maliyetlerin azaltilmasi i¢in ¢aligirlar.
Cok paydash ve maliyetli bir sistem oldugu i¢in, uygulanacak politikalarin etkileri, ger-
ek hayatta uygulanmadan 6nce simiilasyon ile goriilmeye ¢alisilmistir. Ajan olarak hasta,
hizmet saglayicilar ve 6deme yapicilar AnyLogic programi ile modellenmistir. Hizmet sag-
layici gesitlerinin etkilerini agiklamak igin 3 senaryo gelistirilmistir. {lk senaryoda karisik
hizmet saglayicilar, ikincisinde kar odakli ve sonuncuda da kalite odakli saglayicilar ele
alinmustir. SSR (tasarruf yiizdesi) ve SRH (toplam paylasilan tasarruflarin hasta basina da-
gilim1) parametreleri kullanilarak, {i¢ senaryoda da SSR degisimine hizmet saglayicilarin
nasil tepki verdigi analiz edilmistir. Ayni orandaki SSR'nin 6deyici ajana yiiksek finansal
getiri sagladig1 ve kar odakli hizmet saglayicilarin, SSRnin degisime ¢ok duyarli olduklar:
sonucuna ulagilmigtir.

Brubella vd. (2016)’nin ¢aligmasinda, AS’lerdeki yogunlugun genellikle diisiik 6nceligi
olan hastalardan kaynaklandig: belirtilmistir. Bu yogunlugu azaltmak i¢in onceligi diisiik
veya olmayan hastalarin kendi énceligini belirleyebilecegi varsayimi altinda model gelis-
tirilmeye galigilmigtir. ABM ile Ispanyadaki Sabadel Hastanesi Acil Servisi, personel ile is
birligi yapilarak modellenmigstir. Personel olarak doktor, hemsire, kayit personeli, hasta

1 Triyaj (triage), hasta dnceliginin belirlenmesi islemidir. Hastalar, saglik durumlarina gére hafif, orta ve
ag1r gibi ti¢ ya da bes derecede siniflandirilirlar.
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onceligini belirleyen hemsire ve radyoloji teknisyeni simiilasyona alinmistir. Her senaryo
bir personel ve belli hasta girdileriyle olusturulmustur. Cikt1 olarak da AS’ye gelen hasta
sayisy, kendi 6nceligini belirleme zamani ve tedavi zamani ile her agamada bekleme zamani
alimustir. Bu sistem efektif kullanildiginda AS’ye hasta gelis egrisi diizlestirilmistir, yani
hasta sayis1 azalmistir ve zamana yayilmistir. Boylece AS daha yiiksek performans ile hiz-
met verebilmistir.

Liu vd. (2017) ¢alismasinda, eksik verileri olan ASnin sistematik bir sekilde kalibras-
yonunun yapilmasi amaglanmistir. Simiilasyon temelli optimizasyon kullanilmigtir. Per-
formansi 6l¢mek i¢in hastanin AS i¢inde gecirdigi toplam zaman, tedavi olmadan ayrilan
hasta ytizdesi ve hastanin AS’ye gelip saglik personeli ile tedavi i¢in goriistiigii zamana
kadar gegen siire gosterge olarak kullanilmistir. Optimizasyonda; kalibrasyon siireci yerel
minimum arama problemleri seklinde formiile edilerek, piir matematiksel optimizasyon
yerine; girdiler-giktilar aras iliskiler kurularak yapilmistir. 11 aylik AS verisi, rassal olarak
lice ayrilmis; 6 aylik bolimii egitim, 3 aylik boliimii test ve 2 aylik boliimii de gegerlilik igin
kullanilmistir. Hastalarin ASde gegen stirelerinin minimum degeri bulunurken, varyans
oraninin azaltilabilmesi igin ¢oklu senaryolar gergeklestirilmistir. Simiilasyon igin Netlogo,
APPSPACK? ve Pyhton programlar1 kullanilmistir. Oncelik seviyelerine gore LoS (Lenght
of Stay) dagilimlari incelenmis, veri eksikligi nedeniyle acil olmayan hasta grubu, seviye-1
i¢cin dagilim elde edilememigstir. En acil hasta grubu seviye-5 i¢in LoS siiresi en yitksek
iken, bu siirenin 6ncelik seviyesi diistiik¢e azaldig1 goriilmiistiir. Az acil hasta grubu sevi-
ye-2"nin acil serviste kalma stiresi en kisa olmustur.

Yousefi (2017)deki diger ¢aligmasinda farkli senaryolarla acil servisin performansini
gozlemek igin biitge limitiyle senaryolar olusturulmustur. Her senaryo baslangicta kendi
kendine organize olmadan 6nce simiilasyonu yapilmistir. Yani personel sayis: kombinas-
yon sonuna kadar degismemistir. Kendi kendine organize olma durumu etkinlestirildigin-
de personel ED icindeki ¢alistig1 yeri ihtiyaca gore degistirebilir hale gelmistir. S6z konusu
galisma yeri degisikligi, grup karar verme sonuglarina gére yapilmistir. Grup-karar verme
secenegi aktif oldugunda hastalarin hastaneye gelip tedavi alip ¢ikmasina kadar gegen siire
azalmustir.

Yousefi (2017)deki ¢alismasinda acil servisin ajan bazli modellemesi yapilmustir. Gele-
neksel yaklasimda, yonetici veya miidiir tarafindan personeller tecriibelerine gore goreve
yerlestirilebildigi gibi kendi kendini 6rgiitleme ile de gorevlendirilebilirler. Simiilasyonda
hastalar, hasta 6nceligini belirleyen hemsire, acil hemgiresi ve doktorlarin davranislari mo-
dellenmistir. Hastalar, sistemde kalma ya da tedavinin herhangi bir asamasinda depart-
mandan ayrilma kararimi verebilir. Simiilasyon Netlogo ile yapilmis ve ajanlarin durum
gecislerini gosterebilmek icin Moore durum makinesi (state machine) kullanilmigtir. Has-
talarin tedavi olma zamanlari, dnceliklerine ve APACHE II® sistemine gore belirlenmistir.

2 APPSPACK: Tiirev hesaplamadan optimizasyon yapilmak istendiginde asenkron paralel model aras-
tirmasi yapan bir yazilimdir. Kisitsiz ve sinirli optimizasyon ¢oziimleri i¢in algoritmalara sahiptir.

3 APACHE II (Acute Physiology and Chronic Health Evaluation II): Yitksek APACHE II skoru yitksek
6liim orani demektir.
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Hastalarin acil servisteki durum gegisleri deterministik degil, her bir gecise rassal olasilik
verilerek stokastik olarak modellenmistir. Ajanlar arasi iletisim mesaj ile saglanmustir. Yak-
lagimin performansini degerlendirmek i¢in 6 senaryo olusturularak, her senaryoda grup
karar verme uygulamasi 6ncesi ve sonrasi ¢esitli performans gostergeleri aragtirilmigtir.
Kendi kendini 6rgiitleyen yaklasimda, ortalama toplam bekleme siiresi %12,7 ve acil ser-
visi tedavi almadan terk eden hasta sayis1 %14,4 azalmis, taburcu olan toplam hasta sayis1
ise %11,5 artmugtr.

Hasson vd. (2018)’nin ¢aligmasinda Hilla Acil Servisindeki hasta akist modellenmistir.
ABM, kuyruk teorisi ve ayrik olay simiilasyonu (discrete event simulation) birlikte kul-
lanilarak model kurulmus ve hasta akis siireci ve personel sayis1 arasindaki iligki ince-
lenmistir. Bu ¢aligmada personelin is/zaman oraninin maksimize edilmesi, hasta bekleme
stiresinin minimizasyonu ve kaynak kullaniminin optimize edilmesi amaglanmigtir. AS
personeli olarak doktor, hemsire, kayit personeli, X-Ray teknisyeni, hasta énceligini belir-
leyen hemsire ve laborant alinmustir. Hastalar ASde kalip kalmamay, tedaviden ayrilmay1
secebilmektedir. ASdeki her akis i¢in olasilik dagilimlari literatiire ve Hilla AS departmani
verilerine gore olusturulmugtur. Simiilasyon Netlogo programu ile gelistirilmistir. Hasta
bekleme siireleri agisindan yeterli personel kombinasyonunda, etkin tedavi hizmetleri su-
nuldugu gozlenmistir.

3. Metodoloji

3.1 Optimizasyon

Acil servis departmanini biitge kisit1 altinda, personel agisindan optimize etmek i¢in
¢ok amagli optimizasyon (multi-objective optimisation) yontemi kullanilmistir. Matema-
tiksel olarak ¢ok amagli optimizasyon probleminde (Cabrera, vd., 2012)

Max/Min f(¥) = [, (), ), .., fie D]
Kisit g; (%) <0 i=12,..,m

h(®) =0 i=12..,p

fonksiyonlarini optimize edecek,
=[x, x5, e xn]T

vektorii bulunur. Burada fi i. amag fonksiyonu, #; 6rnekleminden gelebilecek x; kesikli
vektordiir. Ancak buradaki tiim f;(x;) fonksiyonlari kesin olarak degerlendirilmez, bunun
yerine simiilasyon prosediirii ile tahmin edilir. Ciinkii; birkag tane amag fonksiyonu vardir
ve tek bir ¢6ziim yerine, kabul edilebilir 6diinlesmeli (trade-off) ¢oziim kiimeleri bulun-
maya galisilir.

Karar degiskenlerinin vektorii X* € PO'dur eger A diger ¥ € PO.
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Burada PO, Pareto optimum, problemin ¢6ziimii i¢in tiim kisitlarin saglandig1 uygun
bolgeyi (feasible region) gostermektedir. Kaya ve Figlali (2016)’nin ¢aligmasinda, ¢ok
amagcli optimizasyon problemlerinde tek bir ¢6ziim, tiim amaglar1 karsilayamayacag icin
¢6ztim kiimesinin bulunmasi gerektigi belirtilmistir. Bu ¢6ztimler Pareto (baskin) ¢6ziim-
ler olarak adlandirilmaktadir. C6ziim kiimesindeki baskin olmayan ¢oziimler elenerek Pa-
reto ¢oztimlere ulagiimaktadir.

Bu ¢aligmadaki optimizasyon probleminin amaci, farkli hasta yogunluklar: i¢in acil ser-
vis performansini arttiran personel kombinasyonlarini bulabilmektir. Fu (2002)’nun ¢alis-
masinda belirttigi gibi simiilasyonlar yiiksek islemci giicii gerektirdigi i¢in simiilasyon ile
optimizasyon, kompiitasyonel agidan pahali olabilmektedir.

Caligmada, Intel(R) Core™ i7-6500U CPU @ 2.50GHz 2.60GHz ve Intel(R) Core™
i7-7700HQ CPU @ 2.80GHz 2.81GHz ozellikte iki tane kisisel bilgisayar kullanilmistir.
Simiilasyonlarin tamamlanmasi toplamda 2 hafta stirmiistiir ve gercek diinyay1 yansitmasi
i¢in her 1 tick (Netlogo zamani) 1 dakika olarak alinmasi planlansa da yiiksek kompiitas-
yonel maliyeti nedeniyle 4 dakika olarak alinmistir. 360 ticke kadar tiim olas1 senaryolar
calistirlmugtir.

3.2 Ajan Bazl Modelleme

Ajan Bazli Modelleme, heterojen ajanlar ve bunlarin etkilesimlerinin kompiitasyonel
modellemesi olarak tanimlanabilmektedir. Mikro seviyedeki etkilesimler, makro seviyede
davranis iiretebilmektedir. ABM, ajan davranislarinin kompleks, stokastik, non-lineer, tiim
ajan etkilesimlerinin ¢ok farkli davranis ortaya ¢ikartabildigi dinamik bir sistem sunmak-
tadir. Insan davranislarinin istatistiksel, nitel analiz ya da denklem ¢6ziimii gibi klasik yon-
temlerle tahmin edilemedigi durumlarda ABM yontemi kullanilabilmektedir (Eren, 2013).

ABM kompleks bir sistemi asagidan yukariya (bottom-up) bakis agistyla tanimlamak-
tadir. Cok sayida otonom ajanlarin bir koleksiyonu olarak modelleme yapilmaktadir. Bu
ajanlarin kendi amaglari, davranislary, birbirleriyle ve gevreyle etkilesimleri modellenebil-
mektedir. Gergek diinyadaki gibi bireysel heterojen ajanlar arasindaki etkilesim ile kiiresel
davranslar ve trendler ortaya ¢ikabilmektedir (Tesfatsion, 2003).

Liu ve Wu (2016)’ya gore ABM; hastalari, saglik personelini, idari personeli, hastanede-
ki bolimleri ve bunlar arasindaki etkilesimi tanimlayabilmektedir. Bu durum, geleneksel
denklem temelli yaklasim ya da ayrik olay simiilasyonu yaklagimlarina kisit olmaktadur.
Heterojen ajan etkilesimlerinin modellenmesi ve ASdeki ¢cevrenin (environment) pasif ajan
olarak sisteme dahil edilebilmesi, ASnin kompleks yapisint daha iyi yansitabilmektedir.

Liu vd. (2017)’ye gére ABM’nin yapis1 ajanlar aras1 dinamik etkilesimi mesaj gegisi ya
da baglantilar (network) olarak modellemeye olanak saglar. Ajan davranislari, etkilesim
kurallar1 ve ajanlarin 6grenme kapasitesi konusunda ABM esnektir. Ayrica, ABM bireysel
ajan seviyesinde sistemi modelleyebildigi icin bireysel seviyede ¢ok fazla veri elde edilir ve
boylece sistem davranislar: daha iyi ve gercege daha yakin analiz edilebilir.

ABM modellerinde tanimlayici olma ve agiklayici olma arasinda bir 6diinlesme vardir.
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Modele gergekgi cok sayida degisken eklenerek, reel diinya daha iyi agiklanabilir ancak bu
durumda model, istatistiksel olarak incelenemeyecek kadar kompleks olabilir. Burada mo-
delin tanimlayici olma 6zelligi artarken, agiklayici olma 6zelligi azalir. Ancak, istatistiksel
olarak incelenemeyen bir modelin, bilimsel degeri diigiiktiir (Wilensky ve Rand, 2015).
Dolayisiyla, ABM kurulurken simiilasyonda aragtirilmak istenen durumlara ve olgulara
gore en iyi modelin se¢ilmesi gerekir. Model kurulurken kullanilabilecek gesitli teknikler
bulunmaktadir (Fagiolo ve Roventini, 2016):

i.  KISS: Basit bir model kurulup, adim adim komplike edilmektedir.

ii. KIDS (Keep it descriptive, stupid): Miimkiin oldugunca basitlestirilmis tanimlayici
bir model ile baglanabilir ve bu miimkiin oldugunca basitlestirilmektedir.

iii. TAPAS (Take a Previous Model and Add Something): Var olan 6nceki bir model
alinir ve ona eklemeler yapilmaktadir.

Bu ¢aligmada KISS yontemi kullanilmistir. Modelde 6nce acil servis kapasitesi ile hasta
ve doktorlar modellenmis, sonrasinda hemsireler ve kayit personeli eklenmistir. Personel
maliyetleri, hasta yogunluklar1 ve bunlara gore degisen tedavi stireleri de sirastyla modele
eklenerek modelin arz tarafi olusturulmustur. Saglik hizmetleri talebi olarak hastalar, 6n-
celik seviyelerine gore modellenmistir. Ajan davranislari i¢in herhangi bir varsayim yapil-
mamustir. Hasta acile geldiginde, saglik personeli ile bag kurar ve 6ncelik durumuna gore,
teshis tedavi siireci baglamis olur. Eger personel miisait degilse, hasta, bekleme odasinda
bekler. ASdeki yogunluk arttik¢a, hastalar personelin miisait olmasini daha fazla bekleye-
bilir. Personel bir hastanin teshis ve tedavisini bitirdikten sonra, yeni hasta gordiigiinde,
yeni bir bag kurup, teshis ve tedaviye alir.

AB modeller, veri iiretirler ve bu bakimdan veri tiretim siirecini (DGP-Data Generating
Process) gelistirici olarak kabul edilebilirler. Netlogo simiilasyon programinin “BehaviorS-
pace” veya “BehaviorSearch” araclariyla ¢cok sayida calistirma ile tretilen veriler de reel
veriler gibi dagilimsal olarak incelenebilmektedir (Wilensky ve Rand, 2015). Bu ¢aligmada
da simiilasyondan elde edilen veriler, gercek veri gibi istatistiksel olarak incelenmistir.

4. Modelleme

Saglik sistemi i¢inde birincil tibbi tedavinin verildigi ve hasta sayisinin olduk¢a degisken
oldugu alan acil servislerdir. Dolayisiyla saglik hizmeti talebi konusunda belirsizlik vardur,
bu da acil serviste ¢alismasi gereken personel sayisini, bagka bir ifadeyle saglik hizmetleri
arzini belirlemeyi zorlagtirmaktadir. Hastalarin uzun siire beklemesini engelleyecek ama
maliyet agisindan da etkin olacak sayida personel kombinasyonu olmasi talebe karsilik arzi
dengeleyebilecektir (Chan ve Green, 2013). Ancak AS’lerdeki talep degiskenligi ve belirsiz-
ligi, dinamik bir yaklagimi gerektirmektedir.

Acil servisteki bekleme siirelerinin uzunlugu hasta i¢in hayati 6neme sahiptir. Dola-
yistyla, hasta bekleme siirelerini azaltabilmek i¢in ¢esitli uygulamalar yapilmaktadir. Bu
uygulamalarin en baginda da triyaj, diger bir ifadeyle 6ncelik belirleme sistemi gelmekte-

27




Kog, D. T. ve E. Eren (2020); Acil Servis Departmaninin Ajan Bazli
Modelleme ile Optimizasyonu, EfilJournal, Vol. 3, Iss. 10-11, pg. 20-43

dir. Tirkiyede oncelik belirleme sistemi {i¢ asamali olarak uygulanmaktadir. Hastanenin
veya saglik kurulusunun biytikliigiine gore oncelik belirleme sistemi detaylandirilmak-
tadir. Tarkiyede yatakli hastane acilleri i¢in yatak sayilarina gore veya giinliik gelen hasta
say1sina gore olmasi gereken asgari personel sayisi resmi kurumlarca belirlenmistir. Buna
gore, yatak sayist 101-300 arasinda olan veya giinde 1001-3000 arast poliklinik hastas: ka-
bul eden veya toplam tabip sayis1 31-60 arasi olan hastanelerin, acil servislerinde 3-4 ta-
bip/asistan ve 3-7 yardimci personel bulundurulmasi zorunludur (Saghik Bakanligi, 2018).
Simiilasyon, yonetmelikte belirtildigi gibi olmasi zorunlu minimum personel sayilar1 goz
o6niine alarak yapilmstir.

Acil servis hasta akigini basitce Sekil 1'deki gibi 6zetlemek miimkiindiir. Burada, hasta
ambulansla geldiyse dogrudan teshis ve tedavi odasina gider. Hasta kendi olanaklariyla
acile geldiyse, kayit alanina gider, kayit personeli mesgulse bekleme salonunda bekler ve
kayit personeli miisait oldugunda kaydi yapilir.

Oncelik durumuna gore, triyaj islemi hemsire tarafindan gerceklestirilir. Tiirkiyedeki
bir¢ok hastanede 6zellikle orta dlgekli (II. seviye) hastanelerde kayit alan1 ve 6ncelik belir-
leme alani birliktedir. Kayit personelinin yaninda acil servis hemsirelerinden biri bulunur
ve kayit sirasinda oncelik belirleme islemi yapilir. Dolayisiyla simiilasyonda da hasta 6nce-
liginin belirlenmesi i¢in 6zel bir alan olusturulmamastir.

Acil servislerde 6ncelik durumunu gésteren kirmiz, sar1 ve yesil alan bulunmaktadir.
Simiilasyonda da hasta 6ncelik durumuna gére bu alanlara gider ve teshis ve tedavi igin
bekler. Doktor ve hemsire miisait oldugunda tedavi olur. Miisait saglik personeli yoksa
hasta bekler. Tedavi sonrasi hasta taburcu olur.

Sekil 1: Acil Serviste Basitce Hasta Akis

Kendi kendine gelen
hasta

[ Kayit ]
Y

—> [ Teshis ve tedavi ] H[ Medikal testler ]

Ambulansla gelen hasta ] —

Kaynak: B.T. Denton, 2013.
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4.1 Acil Servis Modellemesi

Modellemede Netlogo simiilasyon programi kullanilmistir. Netlogoda kaplumbagalar
(turtles), baglantilar (links), arsalar (patches) olmak tizere {i¢ ¢cesit ajan bulunmaktadir.
Kaplumbagalar ve baglantilar aktif; arsalar ise pasif ajanlardir. Hasta, hemsire, doktor ve
kayit personeli aktif ajan olarak modellenmistir. Bunlar arasindaki iletisim de diger aktif
ajan olan baglantilarla modellenmistir. Acil servis departmanindaki tedavi odalari, kayit
alani, bekleme odalar1 da arsa olarak modellenmistir.

Aktif Ajanlar

Aktif ajanlar basit durum makineleri gibi modellenmistir. Durum makinesinde her du-
rum igin tek bir ¢ikt1 bulunmaktadir. Durumlar aras: gegisler, girdilerle belirlenir. Aktif
durum degiskenleri ve degerleri Tablo 1'deki gibidir:

Tablo 1: Aktif Durum Degiskenleri ve Degerleri

Degisken Degeri
Lokasyon Giris, Kayit alani, Tedavi Odalari, Cikig
Fiziksel Durum level-1, level-2, level-3
Tecriibe seviyesi Yiiksek ve diisiik
Pasif Ajanlar

Acil servisteki giris alani, ambulans giris alani, tedavi odalari, hasta bekleme salonu ve
¢ikis alani pasif ajandur.

Girdiler, Ciktilar ve Durum Gecisleri

Her zaman adiminda durum makinesi bir sonraki duruma geger. Sonraki durum da gir-
dilere ve su anki duruma gore belirlenmektedir. Girdi olarak literatiirde acil servise gelen
hasta sayilarini 6lgen ¢aligmalara gore gelen hasta sayilarinin dagilimi alinmistir. Dokuz
Eyliil Universitesi Uygulama ve Arastirma Hastanesi (Cifti ve Topoyan, 2005) ile Eski-
sehir Osmangazi Tip Fakiiltesi (Tiirkozii, 2014) Acil Servislerinde yapilan arastirmalarda
AS’ye en ¢ok bagvuru giin sonundaki 20-24 saatleri arasindayken en az bagvuru da giiniin
ilk saatleri 02-04 arasinda oldugu gozlenmistir. Modelde giin, 12 saatlik zaman dilimlerine
boliinmiis ve giin baginda az sayida giin sonunda ise daha ¢ok sayida hasta gelecek sekilde
dagilim kullanilmastir.

Hastanin acil seviyesi ve hastaneye varis sekli girdi vektorii I olarak tanimlanir. Ciktilar
da O, vektorii olarak alinabilir. Durumlar arasi gegis girdiye I ve su andaki durumu § gére
olur. Durum gegislerini ve grafigini sekil 2'deki gibi 6zetlemek miimkiindiir:

Model olusturulduktan sonra, deneyler yapilmistir. Bu deneylerin amaci, doktor, hem-
sire ve kayit personeli agisindan AS personel sayisi kombinasyonlarini optimize ederek,
hasta bekleme siiresinin azaltilmasi ve AS departmaninin ekonomik agidan etkinligini
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saglamaktir. Personeller, gorevlerini yerine getirirken harcadiklar1 zaman ve personel ma-
liyetleri agisindan tecriibeli ve tecriibesiz olarak Tablo 2'deki gibi karakterize edilmistir.

Sekil 2: (a) Durum Gegisi; (b) Durum Gegis Grafigi

. . Gelecek Durum

Su anki durum | Girdi / Cik
S,/ O, I, S,/ 0,
S,/ O, I 510,
S,/ 0, I, S,/ O,
S /0O I S./0

Yk vl Ty
S./0, I S,/ 0,

(a)

A~@

(b)

Kaynak: (a) Yazar tarafindan ¢izilmistir. (b) Taboada vd., 2011.

Tablo 2: Personellerin Maliyetleri ve Gorev Yaparken Gegen Zaman

Doktor Hemygire Kayit Personeli
) Tecriibeli 8500t 5000t
Maliyet — 3000%
Tecriibesiz 70008 4000t
Tecriibeli 260 tick 90 tick
Zaman (ticks)* — - - 20 tick
Tecriibesiz 350 tick 130 tick
Toplam 1-2/1-3 1-4/1-3 1-2

Kaynak: (“2020 Saglik Personeli Maaslari”, 2020)

Sekil 3: Basitce Acil Servis Alanlar

Bekleme odas1

Ambulans Girisi

I Kirmizi Alan (5) |

L

‘Eg I Sar1 Alan (10) |
5 &

M I Yesil Alan (10) |
Giris

Kaynak: Yazar tarafindan gizilmigtir.

Bu simiilasyonda, acil servis depart-
maninda, hastalarin kayitlarinin, tes-
hislerinin ve tedavilerinin yapilacag
odalar basit¢ce Sekil 3’teki gibi modele

eklenmistir.’

4 Tick; Netlogoda olusturulan sanal diinyanin zamanidir. Personelin isini yaparken gegen zaman, tick
olarak Flores’in (2010)'daki ¢aligmasina gore diizenlenmistir.
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5. Modelin Gecerliligi ve Dogrulanmaisi

Simiilasyon modelleri problemleri ¢6zmek i¢in ve karar verme siireglerine yardimci
olmast icin kullanilir. Gelistiriciler modelleri kurar, karar vericiler modelleri kullanir ve
elde edilen nicel sonuglara gore optimal karar almaya caligirlar. Bireyler de bu kararlardan
etkilenirler. Dolayisiyla bir modelin ve sonuglarinin dogru olup olmamas: 6nemlidir. Bu
amagla gegerlilik ve dogrulama yapilir (Sargent, 2010).

Model dogrulamas: modelin girdi akiginin reel sistem ile tutarli olup olmadiginin aras-
tirlmasidir. Diger bir ifadeyle, bilgisayarlastirilmis (computeralized) modelin, bilgisayar
programi ve uygulamalarinin dogru olup olmadigindan emin olunmas: seklinde tanimla-
nabilir. Model gegerliligi ise, model simiilasyon sonuglarinin gercek hayattaki sonuglarla
tutarli olup olmadiginin incelenmesidir (Roy, 2005).

5.1.Gecetlilik Teknikleri

Simiilasyonlarin gecerliligi icin kullanilan gesitli yontemler bulunmaktadir. Genellikle
bu yontemlerin birkaci birlikte uygulanarak modelin gegerliligi kontrol edilebilmektedir:
(Sargent, 2010).

Animasyon

Modelin operasyonel davranis: grafiksel olarak model ¢alisirken gosterilebilir. Bu ¢alig-
mada simiilasyon galistirilirken model verilerini gosteren grafiklerin anlik ekran goriintii-
sti Sekil 4’teki gibidir. Buna gore; a boliimiinde %20, b bolimiinde %40, ¢ béliimiinde %60

Sekil 4: Simiilasyon Sirasinda Model Verilerinin Degisimleri

average wait (location 11) average wait (location 12) average wait (location 11) average wait (location 12)
0 10 10 12.1
! : ! ;
#
: i : i
0 0 0 0
0 tme 4% 0 tme 45% || 0 e 364 0 time 364 |
(a) (b)
average wait (location 11) average wait (location 12) average wait (location 11) | average wait (location 12)
6.7 13.2 33.1305 146
; ; : :
H H 3 :
0 0 0__g2 L
0 tme 364 ] tme 364 | 0 tme 92.5 0 tme 92.5 |
(c) (d)

Kaynak: Wilensky, U. (1999). NetLogo
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ve d boliimiinde %80 hasta yogunlugu oldugunda kendi imkanlariyla gelen (location 11)
ve ambulansla gelen (location 12) hastalarin bekleme siirelerinin anlik goriintiileri bulun-
maktadir.

Diger Modellerle Karsilastirma

Simiilasyon modelinin sonuglari, diger modellerin sonuglariyla karsilastirilabilir. Mo-
del sonuglar1 gergek veri kullanilan ve acil servisi ajan bazli modelleyen diger modellerle
karsilagtirilmistir ve bu ¢alismadaki model sonuglariyla s6z konusu modellerin sonugla-
r1 tutarlidir. Bu karsilagtirmada Taboa vd. (2012)deki ¢alismasiyla hasta bekleme siireleri
dikkate alinmigtir. S6z konusu ¢aligmada da bu makalede oldugu gibi tecriibeli personel
sayis1 artisiyla hasta bekleme siireleri azalmigtir.

Dejenere Testler (Degenerate Tests)

Model davranigt uygun girdilerle ve parametrelerle test edilebilir. Ornegin; bekleme
kuyruklarinda gelis stireleri hizmet verici sayilar1 degistirilerek 6l¢iilebilir ve gercek hayat-
ta beklendigi gibi sonug alinip alinmadig1 gézlenebilir. Bu calismada simiilasyon sonugla-
rinda da gorildigi gibi saglik personelinin sayisi arttirildiginda, hasta bekleme stireleri
azalmaktadir.

Olay-Vaka Gecerliligi

Model simiilasyonunda ortaya ¢ikan olaylar-vakalar (event) gercek sistemle benzer mi
diye bakilmaktadir. Ornegin yangin simiilasyonundaki yangin sayist ile gercek hayatta ¢1-
kan yanginlarin sayisi karsilastirilabilir. Bu ¢alismadaki hasta gelis yiizdeleri olay olarak ele
alindiginda, bu yiizdelerdeki artis ile hasta bekleme siirelerinin de arttig gériilmiistiir. Bu
acidan da model gecerliligi saglanmaktadir.

Ekstrem Kosul Testleri

Modelde en sira dist sonuglar gercek hayatta beklenen sonuglarla da benzer sonuglar
veriyor mu diye bakilmaktadir. Hasta gelis yiizdesi %80 oldugunda 6zellikle ambulansla
gelen hastalarin bekleme siireleri ok artmustir. Bu da gergek hayattaki gibi beklenen bir
sonug olmakla birlikte, hastanelerde bu durumlar: 6nlemek i¢in hastalar bagka yakin has-
tanelere sevk edilmektedir.

I¢sel-Dahili (Internal) Gegerlilik

Model ¢ok sayida ¢ogaltildiginda diger bir ifadeyle model ¢ok¢a ¢alistirildiginda, mo-
deldeki degiskenligin 6l¢ctilmesidir. Bu ¢aliymada acil servis modeli ¢ok sayida ¢aligtirilarak
ok sayida simiilasyon verileri elde edilmistir. Hasta gelis ylizdelerine gore bekleme siirele-
rinin degiskenligi hesaplanmigtir ve genel olarak degiskenligin diisiik oldugu goriilmuistiir.
Bu da model sonuglarinin tutarl oldugunu gostermektedir.

Modelin gegerliligi icin tek tek personel sayis1 arttirilmis ve taburcu hasta sayilar1 goz-
lenmistir. Buna gore, elde edilen sonuglar Tablo 3’teki gibidir:
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Tablo 3: Farkli Personel Sayilarina Karsilik Taburcu Olan Hasta Sayilar: Degisimi

o S o
© w =)
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© ~ [32)
—
—~~ m
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| B |o|n|e|R|ofRd[F|w|w|R]|n||[R|F|A]|]|e|S|A|A
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Tl F=
S e
A
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Kayit Personeli (K)

10,6

4,9

3,2

2,3

Taburcu Hasta Sayist

84
87
92
90
93

93
90
87
85
91
85
90
88
93
88

87
90
89
91
90

TH

TD
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Tecribeli Hemsire (TH) Hemgire (H)
K|T> |H|TH |D H;F:tzusl:;m 6| o |™|H|TH |D HZ:t]:uSrac;flm o | o
11 1] 1 |1 85 1|1 1 1 83
11 1] 1 |1 88 1|1 1 1 86
1|1 |11 |1 89 1|1 1 1 90
1|1 |1 |1 |1 90 1|1 1 1 88
1|1 |1 |1 |1 92 1|1 1 1 91
11 |1 1 1 92 I 1 1 1 1 88 61
11 1] 1|1 91 1|1 1 1 93
11 1] 1 |1 90 1|1 1 1 94
1|1 1] 1|1 84 1|1 1 1 86
11 1] 1|1 90 1|1 1 1 93
11 1] 2 |1 91 1|1 1 2 89
11 1] 2 |1 89 1|1 1 2 89
1|1 |1 2 |1 89 1|1 1 2 90
1|1 1| 2 |1 89 1|1 1 2 88
1|1 1| 2 |1 88 1|1 1 2 86
11 ]1] 2 1 89 2| 62 1 1 1 2 91 23|53
1|1 1| 2 |1 9 1|1 1 2 89
1|1 1| 2 |1 87 1|1 1 2 89
11 1| 2 |1 90 1|1 1 2 93
1|1 |1 2 |1 88 1|1 1 2 94

Ayr1 ayri personel sayilar arttirilmis ve gergek hayattaki beklenen sonuglar gibi perso-
nel sayilar1 arttiginda daha fazla hasta taburcu edilebildigi belirlenmistir. Bu sonuglar, reel
hayattaki sonuglarla tutarlidir. Ayrica taburcu olan hastalarin standart sapma ve varyans-
lar1 da hesaplanarak modelin degiskenligine bakilmistir. Diisiik standart sapma ve varyans
ile hasta degiskenliginin diisiik olmasinin, modelin gecerliligini gosterdigi soylenebilir.

Modelin dogrulamas: igin literatiir incelenmistir. Buna gore, Tiirkiyede acil servise ge-
len hasta sayisi ortalamasi IIL. seviye hastaneler icin yaklagik 400 hastadir. Ornek olarak
Emet vd. (2007)'de Erzurum Numune Hastanesi Acil Servisi i¢in yaptig1 calismada, Dokuz
Eyliil Universitesi Uygulama ve Arastirma Hastanesi (Ciftci ve Topoyan, 2005) ile Eskise-
hir Osmangazi Tip Fakiiltesi (Tiirkozii, 2014) Acil Servislerinde yapilan arastirmalarda,
acil servise gelen hasta sayilar1 ortalamada yaklasik 400 hasta olarak belirtilmistir. S6z ko-
nusu hastaneler biiyiik dl¢ekli yani III. seviye hastanelerdir. Esen (2018)’in ¢alismasinda
AS’lerin kapsamli olarak verileri 6zetlenmistir. Buna gore pek ¢cok B tipi hastanelerde, yani
II. seviye hastanelere yillik gelen hasta sayilar1 belirtilmistir. Bunlarin giinliik degerleri
yaklasik olarak 150 hasta civarindadir. Bu ¢alismada da II. seviye hastane ele alinmustir.
Acil servise ortalama gelen hasta sayis1 yaklagik 175 hasta olarak simiilasyonu yapilmustir.
Bu sonucun gergek hayattaki sonuglarla tutarli oldugu diistiniilmektedir. Kirklareli Devlet
Hastanesi, II. Seviye hastanedir ve acil servise solunum yolu rahatsizliklar1 nedeniyle gelen
giinliik ortalama hasta sayis1 66dir (Mercan, 2016). Acile basvuran hastalar arasinda en
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yiiksek olanlardan biri de solunum yolu hastaliklaridir (Esen, 2018). Bu sikayetten gelen
hasta sayis1 ve diger hastalik bagvurular diistiniildiigiinde giinliik 175 hasta II. seviyedeki
hastane icin gelmesi muhtemel bir say1 olarak diistintilmektedir.

Modelin kompiitasyonel dogrulamasi i¢in Netlogo simiilasyon programinda yazilim
acisindan hata tespitini yapan kontrol butonu “check’, model gelistirilirken sik sik kul-
lanilmigtir. Netlogo ajan bazli modelleme ve 6zellikle simiilasyon amagh gelistirilen bir
yazilim araci oldugu i¢in, yazilim ag¢isindan biiyiik hatalar ortaya ¢cikmamustir. Ayrica mo-
delde imla hatalar1 da dahil olmak {izere hata oldugunda Netlogo programin ¢aligmasina
izin vermemektedir. Bu ¢alismadaki model ¢alistirildig1 ve simiilasyonlar gerceklestirildigi
i¢in, kodlama a¢isindan hata olmadig: sdylenebilir.

6. Analiz

Bu ¢aligmada acil servis departmanini ajan bazli modelleyen diger ¢alismalardan farkl
olarak hasta-doktor ile hasta-hemsire arasindaki iletisim mesaj ile degil; rassal baglanti
(link) ile saglanmustir. Gergek diinyada da bireyler arasindaki iletisim mesaj yoluyla degil
de kurulan zayif ya da gii¢li baglantilarla saglandig icin iletisim araci olarak baglant: ter-
cih edilmistir.

Model “BehaviorSpace” araciyla bir¢ok kez ¢alistirilarak analiz sonuglarinin bir dagilim
mu1 yoksa sadece bir defalik m1 ortaya ¢iktig1 arastirilmistir. Modelin parametrelerini ve
amaglanan davraniglarini kesfetmek i¢in Stonedahl and Wilensky (2010b, 2010c) tarafin-
dan gelistirilen “BehaviorSearch” araci, ¢ok sayida ve kombinasyonda deney yapma imkéani
tanimasina ragmen, model parametrelerine sinirlandirma ya da deney durma kosulu uy-
gulamasina izin vermemektedir. Ayrica genetik algoritmalar da kullanilabilmektedir ancak
parametrelerin hepsini kullanmaktadir; parametrelerin se¢imi yapilamamaktadir. Bu ana-
lizde farkli senaryolar, farkli durma kosullari ile olusturularak optimizasyon yapilacagi icin
“BehaviorSpace” aract kullanilmistir. Diger bir ifadeyle, s6z konusu arag, modele durma
kosulu eklemeye ve parametreleri belli degerler i¢inde degismesi gibi diizenlemelere izin
verdigi i¢in, bu ¢alismada tercih edilmistir.

Acil servis optimizasyonunda, simiilasyon kara kutu yaklasimiyla (black box) model-
lenmistir. Bu yaklasgimda sistem igerigi gormezden gelinerek, sisteme girenler ve ¢ikanlar
analiz edilmektedir (Seker, 2009).

6.1 Acil Servis Personel Kombinasyonunun Uretilmesi

Acil servisteki doktor, hemsire ve kayit personeli kombinasyonlar1 1000 kez ¢aligtiri-
larak, her biri i¢in 144000 ve toplamda 1728000 ¢alistirma yapilmistir. Boylece daha faz-
la data elde edilerek, simiilasyon verileri de gercek diinya verileri gibi incelenmistir. Cok
amagli optimizasyon igin ii¢ deney olusturulmustur. {lkinde acil servisin, biitge kisit1 altin-
da, hasta bekleme siirelerini minimize eden personel kombinasyonu aragtirilmustir. fkin-
ci deneyde, acil servisin en yogun oldugu durumda, minimum hasta bekleme siiresine
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ulagtiran personel kombinasyonu incelenmistir. Son deneyde de maliyet ve hasta bekleme
stirelerini birlikte minimize eden personel kombinasyonuna ulasilmaya ¢aligtimigtir.

1. Deney

Hastalarin gelme siklig1 4 senaryo ile ele alindi. Bunlar, yogunlugun diisiik oldugu du-
rumlar1 gostermesi i¢in %20, acil servisin hafta i¢i genel olarak normal yogunlukta oldugu
senaryolar1 gostermesi i¢in %40 ve %60 ile son senaryoda da pandemi gibi genel saglik
sorunlarinda yaganabilecek yogunlugu gostermesi i¢in %80 hasta yogunlugunun oldugu
durumlardir. Farkli hasta yogunluklarinda acil servisin 1 giinii yani 24 saati i¢in gereken
personel kombinasyonlar1 gozlenmistir.

Maliyet kisit1 altinda hasta bekleme siirelerini minimize eden personel kombinasyonlar1
arastirilmustir. Olciilebilir olmasi agisindan hastalarin acilde kalma siireleri (AKS) endeks
olarak alinmistir.

Analiz sonuglarina gore, hasta yogunlugu %20 iken hem ambulans i¢in bekleyen hem
de bekleme odasinda tedavi i¢in bekleyen hastalarin, bekleme siireleri 0 tick ¢ikmistir.
Diger bir ifadeyle, hastalar hi¢bir personel kombinasyonunda beklememektedir. Degisen
hasta yogunluklarina gére bekleme siireleri, maliyet ve personel kombinasyonlari, bekleme
odasi i¢in Tablo 4’te ve ambulansla gelen hasta i¢in Tablo 5’te goriilmektedir®.

Tablo 4: Farkli Hasta Yogunluklarinda Hasta Bekleme Siireleri

Bekleme Odasinda Tedavi i¢in Bekleme Siireleri
Yiizde D [tp |H |TH |k |Maliyet Beldeme o
tiresi
20 1 1 1 3 1 41000 0
40 2 1 2 1 1 42000 5,4 dk ~3,1
60 2 1 2 1 2 41500 11,5dk ~6,8
80 1 1 3 1 2 42000 ~13 dk ~3,2
* D: Doktor, TD: Tecriibeli Doktor, H: Hemsire, TH: Tecriibeli Hemsire, K: Kayit Personeli
Tablo 5: Farkli Hasta Yogunluklarinda Ambulansla Gelen Hasta Bekleme Siireleri
Ambulansla Gelen Hastanin Tedavi icin Bekleme Siireleri
Yizde | D | TD | H | TH | K | Maliyet | Bekleme o
iiresi
20 1 1 2 3 1 41000 0
40 2 1 2 1 1 42000 5 dk ~1,4
60 1 2 3 2 1 40500 5,5 dk ~6,1
80 1 1 3 1 2 42000 10 dk ~3,3

Acil Servisin Netlogo ile simiilasyonundan anlik goriintiisii ve Netlogo programinin ara
yuzi Sekil 5’teki gibidir:

6 Netlogo zamani ile ger¢ek diinya zamani arasinda anlamli iliski kurulabilmesi igin 1 dakika 4 tick
olarak kabul edilmistir.
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Sekil 5: Acil Servisin Netlogo ile Simiilasyonundan (a) Anlik Goriintii (b)Netlogo Arayiizii
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Kaynak: (Wilensky, U. 1999). Netlogo.
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Sekil 6: Farkli Hasta Yogunluklarinda Bekleme Odasinda ve Ambulansta

Tedavi i¢in Ortalama Bekleme Siireleri
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Kaynak: Team, R. (2015). RStudio: integrated development for R. RStudio, Inc.

1. Deney sonucunda Netlogo programindan elde edilen simiilasyon verileri R istatistik
programinda incelenerek, grafikleri Sekil 6daki gibi elde edilmistir. Ayni toplam maliyete
sahip, farkli personel kombinasyonlari ve bunlarla iliskili bekleme odasinda hasta bekleme
stireleri ile ambulans i¢in hasta bekleme siirelerini ayr1 ayr1 minimum yapan degerler R
istatistik programiyla bulunmustur. Boylece ok amagli optimizasyon probleminde, mali-
yet kisit1 altinda, hasta bekleme stireleri minimize edilmistir. Bu siireler, Pareto optimum

noktalardir.

2. Deney

2. Deneyde hasta gelis yogunlugu %40 iken, minimum bekleme siiresi 5 dk bulun-
mugstur. Hasta yogunlugu %80 iken, bu bekleme siiresi hangi personel kombinasyonunda
saglanabilir diye bakilmistir. Minimum bekleme siiresi %20 hasta yogunlugunda 0 dk idi,
ancak %80 hasta yogunlugunda 0 dk bekleme siiresine higbir personel kombinasyonuyla
ulagilamamigstir. Dolayisiyla %40 hasta yogunlugundaki minimum bekleme siiresini sag-
layabilecek personel kombinasyonuna ulagilmaya ¢alisiimistir. Boylece maksimum hasta
yogunlugunda (%80), ulasilmas: miimkiin en diisiik bekleme siiresini saglayan personel
kombinasyonuna ulasilmistir. Hem bekleme odast hem de ambulans igin, II. Seviye hasta-
ne yonetmelige gore olabilecek maksimum sayidaki personel ile miimkiin en diisiik bekle-
me siiresi gergeklesebilmistir. Sonuclar Tablo 6 ve Tablo 7'deki gibidir:

Tablo 6: Maksimum Hasta Yogunlugunda Olabilecek En Diisiik Bekleme Odas: Bekleme
Siiresini Saglayan Personel Kombinasyonu

D TD H TH K Toplam-Maliyet
1 2 1 3 2 52500
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Tablo 7: Maksimum Hasta Yogunlugunda Olabilecek En diisiik Ambulans Bekleme
Siiresini Saglayan Personel Kombinasyonu

D TD H TH K Toplam-Maliyet
2 2 1 3 1 53000
3. Deney

Min maliyet x zaman (M,Z) f(D,H,,K)
i¢in minimum deger bulunmaya calisilmistir.

Tablo 8de, herhangi bir kisit olmadiginda bekleme zamani ve maliyet ¢arpimini mini-
mum yapan degerlere yer verilmistir. Diistik hasta yogunlugunda yardimci personel olan
hemgire sayisinin artmasiyla, daha disiik maliyetle ancak daha fazla hasta bekleme siiresi
elde edilmigtir. Tecriibeli personel artis1 maliyeti belli oranda arttirsa bile hasta bekleme
stiresini 6nemli 6l¢tide azalttig gozlenmistir.

Ambulans bekleme siireleri Tablo 9da incelendiginde, ambulans ile gelen hastalarin
yogunlugu arttiginda s6z konusu personel kombinasyonunun yeterli olmayacagini gos-
termektedir. II. seviye hastaneler, orta 6lcekli hastane olarak ele alinabilmektedir ve ¢ok
kalabalik niifus yogunlugu olmayan yerlesim yerlerinde bulunmaktadir. Dolayisiyla, %80
gibi cok agir1 ambulans yogunlugu pek gozlenmeyen bir durumdur. Dolayisiyla 41,7 daki-
ka gibi ¢ok biiyiik bekleme siirelerine rastlanmamaktadir. Yatakli acil servis yonetmeligine
gore, acil servis yogunlugu ¢ok olan hastaneler III. seviye olarak personel, malzeme ve yap1
agisindan biiyitiilmektedir. Dolayisiyla %80 ambulans yogunlugu II. seviye hastanelerde
goriilmesi beklenmeyen bir durumdur. Simiilasyon ile bu durum da incelenebilmistir. Ay-
rica ambulanslar yakin ¢evredeki diger hastanelere de yonlendirilebilmektedir. Boylece
%80 yogunluk genel olarak beklenmemektedir.

Tablo 8: Kisit Olmadiginda Bekleme Odasindaki Hastalarin Bekleme Siireleri

?;gsiﬂugu D TD H TH K Zaman Maliyet*zaman
%40 1 1 3 1 1 8,9 dk 355000
%60 1 1 3 1 1 10,9 dk 390000
%80 2 2 3 2 1 10 dk 560000

Tablo 9: Kisit Olmadiginda Ambulans icin Hastalarin Bekleme Siireleri

Hasta Yo-

gunlugu D TD H TH K Zaman Maliyet*zaman
%40 2 1 3 3 1 7,1dk 375000
%60 2 2 4 1 11dk 660000
%380 3 2 4 3 1 41,7 dk 3008000
40



Kog, D. T. ve E. Eren (2020); Acil Servis Departmaninin Ajan Bazli
Modelleme ile Optimizasyonu, EfilJournal, Vol. 3, Iss. 10-11, pg. 20-43

7. Sonug

Modelde cesitli senaryolar ile II. seviye hastane acil servisinde olabilecek personel kom-
binasyonlar1 (personel arz1) ile degisen hasta yogunluklarina (saglik hizmeti talebine) nasil
karsilik verdigi incelenmistir. Elde edilen sonuglara gore, maliyet kisit1 altinda tecriibeli
personel sayisinin artmasi, hasta bekleme siirelerini azaltmistir. Bu durum ozellikle hasta
yogunlugunun arttig1 durumlarda gozlenmistir. Ayrica, ajan bazli modelleme ile yapilan
ve literatiir bolimiinde bir kismi anlatilan ¢alismalarda ambulans i¢in bekleme siireleri
hesaplanmamugstir. Bu ¢alismada ise farkli hasta yogunluklarinda, ambulansla gelen has-
talar i¢in bekleme siireleri hesaplanmis ve tecriibeli personel sayisi arttiginda, bekleme
stirelerinin azaldig1 gézlenmistir.

Calismada, talep konusunda belirsizlik yiiksek iken belli maliyet kisitlar1 altinda arzin
nasil belirlenebilecegine, simiilasyon yontemiyle etkin ¢6ztimler bulunabilecegi goriilmek-
tedir. Diger bir ifadeyle, geleneksel iktisattaki piir matematiksel yontemler yerine, ajan baz-
l1 modellemeyle olusturulan simiilasyonlar ile optimizasyon yapilabilecegi gosterilmistir.

Model sonuglari, arz konusunda karar vericilere ve politika yapicilara, bu ¢alisma kap-
saminda hastane yoneticilerine, uygulanabilir ¢6ziim onerileri sunmaktadir.
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Ozet

Cografi alan, piyasa biiyiikliigii ve ekonomik bilyiime hizlari agisindan benzer 6zelliklere
sahip BRICT (Brezilya, Rusya, Hindistan, Cin, Tiirkiye) tilkelerinde, dis bor¢ stoku, biiyii-
me orani, kamu egitim harcamalari, askeri harcamalar ve saglik harcamalarinin panel veri
analizi ile mali baskinliga etkisi incelenmistir. Analiz sonucunda mali baskinlik 6l¢iisii ola-
rak kullanilan cari agik ve bagimsiz degiskenler arasinda uzun dénemli bir iliskinin varlig:
kabul edilmistir. Harcamalardan cari a¢iga dogrudan bir nedensellik bulunamaz iken, cari
acikta yasanilan bir degisimi agiklamada kendisi diginda en fazla etkileyen faktoriin askeri
harcamalar oldugu tespit edilmistir. Askeri harcamalari sirasiyla dig borglar, biiyiime, egi-
tim harcamalar1 ve saglik harcamalar: takip etmektedir. Bu sonuglar itibariyle BRICT iil-
kelerinde askeri harcamalarin ve dis bor¢ finansmaninin niifus artisiyla genisleyen egitim
ve saglik harcamalarindan daha 6ncelikli oldugu soylenebilir.

Anahtar Kelimeler: Kamu Harcamalari, Mali Baskinlik, Panel Var Analizi, BRICT Ulkeleri.
JEL Kodlari: H75, H62, J11, C23,

The Interaction Analysis Demographic Elements
with Fiscal Dominance: BRICT Countries Experience

Abstract

Geographic area, market size and with similar characteristics in terms of economic growth
BRICT (Brazil, Russia, India, China, Turkey) in the country, foreign debt, growth rate,
public expenditure on education, financial and panel data analysis of military spending
and health spending dominance effect It was investigated.

As a result of the analysis, the existence of a long-term relationship between current ac-
count deficit and independent variables used as a measure of financial dominance was
accepted. While no direct causality can be found from the expenditures to the current
account deficit, it is determined that the most important factor affecting the change in the
current account deficit is military expenditures. Military spending is followed by external
debt, growth, education spending and health spending, respectively. As a result of these
results, it can be said that military spending and foreign debt financing take precedence
over the expanding education and health expenditures in BRICT countries.

Key Words: Public Expenditure, Fiscal Dominance, Panel VAR Analysis, BRICT Countries.
JEL Codes: H75, H62, J11, C23,
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1. Girig

Kamunun en temel gorevi toplumun temel ihtiyaclarini karsilayan saglik, savunma, egi-
tim, sosyal giivenlik gibi unsurlara kaynak ayirmaktir. Kamunun hizmetlerinden yararlan-
ma diizeyi bireysel olarak farkli seviyelerde olabilmektedir. Sosyal devletin hedeflerinden
biri bu hizmetlerin esit bir sekilde topluma yayilmasidir. Gerek esitlik igin gerekse kamu-
nun hizmet diizeyinin artisi tilkenin niifus biiytikliigii ve yapisiyla dogrudan baglantili olan
saglik, egitim, savunma, sosyal giivenlik gibi hizmetlerinin kapsami ve hacmine baglidir.
Kamunun bu harcamalar: artirmasina yonelik toplumsal talep her gegen giin artmaktadir.

Kamu harcamalarinin kamu gelirlerinden fazla olmasi durumunda kamu borg stoku
artmakta ve para politikasinin etkinligi sinirlanmaktadir. Kamunun geliri kaynaklari i¢in
oncelikle vergiler, cesitli gelirler ve sosyal giivenlik fonlar1 olmakla birlikte para basma ya
da bor¢lanma segenegi de kullanilmaktadir. Para basma ya da bor¢lanma yoluyla yapi-
lan finansman nihayetinde faiz artisina, enflasyona, paradaki deger kaybina yol agarken
kamu otoritesine duyulan giiveni zayiflatmaktadir. Kamu harcamalarindaki artisin milli
gelir artisindan daha fazla olmas1 durumunda artan finansman ihtiyaci beraberinde mali
baskinliga sebep olmaktadir. Mali baskinlik ekonomiyi kamu finansmani baskis: altinda
birakirken faizlerin yiikselmesine, kaynaklarin ekonomik aktivitelerden faiz kazanglarina
yonelmesine, kamunun borg¢lanabilirlik olanaginin ve kredi notunu diismesine, ulusal pa-
ranin deger kaybetmesi gibi olumsuzluklara yol agmaktadir.

Makroekonomik biiyiikliikler tizerinde pek ¢ok olast etkisi bulanan mali baskinlig: ele
alan galisma 2000-2017 dénemi igin Brezilya, Rusya, Hindistan, Cin, Tiirkiye (BRICT)
tilkelerinde demografik unsurlar nedeniyle yapilan kamu harcamalarinin mali baskinlik
tizerindeki etkisini ortaya koymay: amaglamaktadir. BRICT iilkelerinin gerek cografi ya-
pilar1 gerek popiilasyonlar: gerekse piyasa biiytikliikleri ve bityiime hizlar1 agisindan ortak
ozellikler gostermelerinden dolay1 ¢aliymamizda bu tilkelere yer verilmistir. Demografik
unsurlarin mali baskinliga yaptig: etkiler panel veri analizi yontemi ile arastirilarak dura-
ganlik testi, esbiitiinlesme testi, nedensellik testi ve varyans ayristirmasi yapilacaktir.
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2. Komu Harcamalan ve Mali Baskinhk

Mali baskinlikta kamu harcamalarinin etkilerini analiz edebilmek i¢in 6ncelikle kamu
harcamalar1 kavramina ve mali baskinlik 6l¢iitlerine agiklik getirmek gerekmektedir.

2.1. Kamu Harcamasi Kavrami

Insanlarin bir arada yagsama ihtiyaci ve zorunlulugu, kapsami genisleyen ve niteligi ar-
tan toplumsal ihtiyaclarinin karsilanmasi geregini ortaya ¢ikarmistir (Akdogan, 1999: 1).
Toplumsal ihtiyaglarin karsilanmast i¢in devletin tistlendigi temel gorevleri yerine getirile-
bilme basarisi biiyiik oranda kamu harcamalar1 yapabilmesine baglidir. Devletin varliginin
temelini olusturan toplumsal ihtiyaglarin karsilanmasi gerekliligi devletin birtakim mal
ve hizmetler tiretmesini de gerekmektedir. Gerek dogrudan kamu harcamas: gerek mali
ve hizmet iiretme amagli harcamalara kurumsal yapinin ortaya ¢ikardigi harcamalar da
eklenmektedir (Biiyiikersen vd. 1996:31).

Giiniimiizde sosyal devlet anlayisinin yansimasi ve ekonomik kalkinmanin geregi ola-
rak kamunun iistlendigi gorevlerdeki artis kamu harcamalarini yiikseltmektedir. Ekono-
mik olarak tam kullanim, etkin kullanim ve biiylime sorunlarmin ¢éziimiine ilaveten gelir
dagilimini diizenleme amaci da kamuyu siirekli mal ve hizmet alimina yonlendirmekte-
dir. Toplumsal yarar ve hizmet sunum amagli karsiliksiz 6demelerin dahil edilmesiyle bu
harcamalar sosyal devlet anlayisini yerine getirmek i¢in kullanilmaktadir. Bu sebeple tiim
kamu harcamalarini, devletin kamusal mal ve hizmet sunumu i¢in yaptig1 harcamalar ola-
rak tanimlamak miimkiindiir.

Kamu harcamalari, devletin teskilatlanma bigimlerine gore de sekillenmektedir. Farkli
bir ifadeyle, tiniter devlet sisteminde kamu harcamalarinin biiyiik kism1 merkezi devlet
teskilatinca yapilirken geri kalani yerel yonetimlerce ve diger kamu kuruluslarinca ger-
geklestirilmektedir. Merkezi yonetim ve yerel yonetimlerin yapmis oldugu harcamalarin
kamu harcamasi oldugu konusunda genel bir goriis birligi s6z konusudur (Biiyiikersen
ve digerleri, 1996: 31-32). Kamu hizmetlerinin karsilig1 olarak devlet ve diger kamu tiizel
kisilerinin (il 6zel idaresi, belediye ve kéyler gibi) yaptiklar: harcamalar dar anlamda kamu
harcamalar1 olarak tanimlanmaktadir. Genis anlamda kamu harcamalari ise, sadece dev-
let ve diger kamu kuruluslariin biit¢e harcamalar1 degil, iktisadi devlet tesekkiillerinin
odemeleri, sosyal giivenlik harcamalari, vergi istisna ve muafliklar1 ve kamunun transfer
harcamalarini da iceren genis kapsamli bir kavramdir (Arslan, 2002: 2).

2.2. Mali Baskinlik Kavrami

Bir ekonomide faiz artig1 bityiik oranda genisletici maliye politikasinin yansimasi olarak
kamunun bor¢lanma talebindeki artistan kaynaklanmaktadir. Bankalarin fon bulmak i¢in
katlandiklar: maliyeti artiran faiz, uluslararas: piyasalar agisindan risk-kazang olarak algi-
lanmakta ve uluslararas: sermaye volatilitesini ylikseltmektedir. Ekonomilerin fon talebiyle
hareket eden uluslararasi sermaye hareketliligi o tilkenin ulusal para ve déviz kurunda de-
ger degisikliklerine neden olmaktadir. Normal kosullarda iilkeye giren yabanci sermayeyle
doviz kurlar1 diigmekte ve ulusal para deger kazanmaktadir. D6viz kuru ve ulusal paranin
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degerlerindeki volatilite uygulanan genisletici maliye politikalar1 sonucunda meydana ge-
len kamu bor¢lanmast artist mali sistemde manipiilasyon-spekiilasyon olabilirligini ortaya
gikarirken kaynaklari reel sektér yatirimlarindan uzaklastirmaktadir. Bu olusum, sunulan
yiuksek faiz kazanglar1 nedeniyle kaynaklarin 6zel sektor yerine kamu sektdriine kaymasina
sebep olmaktadir. Kamunun gerek ulusal gerek se uluslararas: kaynaklara ulagsma istegi
beraberinde ilk olarak Sargent ve Wallece (1981)’nin ifade ettigi mali baskinlik kavramini
ortaya ¢ikarmakta ve uygulanmakta olan maliye politikalarinin ekonomideki etkisini yan-
sitmaktadir (Barigik, 2010: 2).

Kamu gelir-gider dengesizligi ile birlikte kamu harcamalar artisinin milli gelir artisin-
dan daha ytiksek olmasi mali baskinliga giden yolun 6niinti agmaktadir. Kamu harcama-
lar1 artarken ekonominin vergi yiikiinde bir degisiklik olmaz ise borglanma ka¢inilmaz
olarak ekonomiyi mali baskinliga gotiirecektir (Luski ve Weinblatt, 1998: 1431).

Mali baskinligin engellenmesi ve etkisinin azaltilmas: ancak gii¢lii maliye politikalar:
ile olabilmekte, kamu harcamalarinin kamu gelirleriyle finanse edilme zorunlulugu ortaya
¢tkmaktadir. Kamunun gelirleri temelde vergiler, vergi dis: gelirler ve sosyal giivenlik fon-
larindan olusmaktadir. Giigsiiz ve etkili olmayan vergi sistemlerine sahip olan ekonomiler
mali baskilara maruz kalmaktadir. Bu ekonomilerde giigsiiz vergi sistemleriyle birlikte ser-
maye ve para piyasasinin da gelisgmemis olmasi bor¢lanma olanaklarini kisitlamaktadir. Bu
kisitlama kamuyu para arzi artig1 saglayarak kaynak bulmaya itmekte, enflasyonu ytiksel-
tirken ekonomiyi parasallastirmaktadir (Ejder, 2002). Parasallasma yolu ile finansman biit-
¢e agiklarindaki artigla birlikte ulusal parada deger kaybina neden olmakta, para politikas:
etkinligini azaltmakta, para otoritesine giiveni zayiflatmakta ve piyasalar1 mali baskinliga
stiriiklemektedir (Orlowski, 2000).

2.3. Mali Baskinlik Ol¢tleri

Genigsletici maliye politikasiyla artan kamunun fon talebinin ekonomiye etkisinin yo-
gunluguna mali baskinlik denilmektedir. Mali baskinligin olugsmasinda vergi tabaninin
zayiflig1, vergi vermekten kacinmaya ve vergi kagirmaya cesaret veren vergi sistemleri,
devletin ve belediyelerin harcamalarinda goriilen artis ve bankacilik sistemini kuvvetlen-
dirmeye dair verilen garanti, hazine kagitlarinin finansman kaynagi olarak kullanilmasi
gibi karsilig1 olmayan kaynak aktarmalar1 sebep olmaktadir. Ekonomide mali baskinlik
diizeyini; senyoraj egilimindeki artis, i¢ borglanmanin sebep oldugu faiz artislari, 6zel ya-
tirimlardaki diglanma, dig bor¢lanmaya duyulan ihtiyactaki artis, enflasyondaki baskinin
artmasi ve para politikalarinin etkisizlesmesi gibi pek ¢ok olumsuzluklar belirlemektedir
(Kumbhof vd., 2008: 3).

Mali baskinlig1 6l¢mek i¢in birden fazla kriter kullanilabilmektedir. Kriterlerden en yay-
gini Ersel ve Ozatay (2007) calismalarindaki gibi kamu borg stoku/GSYH, cari agik/ GSYH
ve biitce ag11/GSYH oranlaridir. En ¢ok tercih edilen mali baskinlik 6l¢iitii, genisletici
maliye politikalarinin neticesinde meydana gelen biit¢e agiklari/GSYH oranidir. Genisle-
tici maliye politikasiyla artan talep ve enflasyon sebebiyle ihra¢ mali fiyatlarinda artig ve
ithalat mal fiyatlarinda diisiis tilkenin dis ticaret dengesini aleyhe isletir ve bu cari islemler
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hesabina yansir. Ulke ekonomisinin diger iilkelerle yapmis dis alem faktor hareketlerinin
yansimasiyla 6nemi artan cari islemler hesab1 bir mali baskinlik 6l¢iitii olarak cari islemler
dengesi/GSYH orani seklinde kullanilmaktadir.

Genisletici maliye politikalariyla izlenen acik biitge uygulamalar1 ve harcamalardaki ar-
tis, dis ticaret dengesizligiyle artan cari agiklar kamumun bor¢lanma talebini artiracaklar-
dir. Artan kamu borg¢ stokuyla yiikselen kamu borglarimin mali baskinlik etkisi kamu borg
stoku/GSYH oraniyla él¢iilebilmektedir. Faiz dis1 dengenin GSYH’ ye oranini kullanarak
biitce dengesi ve maliye politikalarinin para politikalarina etkisini a¢iklama konusundaki
olgiitse i¢ borg stoku/ M2Y oranidir (Barisik, 2010: 3).

2.3.Literatir Ozeti

Mali baskinlik konusundaki ¢aligmalar genis bir kapsama sahiptir. Bu kapsam maliye
politikasi-para politikasi etkilesimi, mali degiskenler-para politikasi ve bor¢lanma etkilesi-
mi, maliye politikalar1-déviz kuru etkilesimi seklinde ayirimina tabi tutulabilir. Maliye po-
litikas1 para politikas: etkilesimi konusunda Melitz (1997), 19 OECD tiilkesini kapsayan ¢a-
ligmasinda para ve maliye politikalarinin ters etkilesim icinde oldugunu bulmustur. Maliye
politikas, faiz oran1 ve bor¢lanma konusunda Ferrucci (2003), pek cok gelisen piyasada
biit¢e agiginin bor¢lanma yiikiint artirdigini ifade etmistir. Maliye politikasi ve d6viz kuru
konusunda Ersel ve Ozatay (2007), Tiirkiyede mali baskinlig1 yansitabilen ikincil piyasa
bono faizi ile kurlar arasinda etkilesimi tespit etmislerdir.

Mali baskinlik ile enflasyon hedeflemesi arasindaki etkilesimi konu alan Colakoglu
(2002), Tirk ekonomisinde mali baskinligin var oldugunu, finans piyasalarin yeterince
gliclii olmadigini ve bu nedenle Merkez Bankasi bagimsizliginin fonksiyonel hale geleme-
digini vurgulamstir. Giil ve Giirbiiz (2006), Tiirkiyede mali baskinligin yiiksek oldugu ve
bu yiiksekligin faizleri artirdigi, bankacilik yapisinin zayifladigy ve istikrarsizlikla birlikte
bankalarin bankacilik faaliyeti digina itildigini ifade etmiglerdir.

Sel (2007), Tirkiyede enflasyon hedeflemesi uygulama siirecinde reel efektif d6viz kur-
larinin, uzun dénemde yurt dis1 faiz oranlar1 ve Emerging Markets Bond Index (EMBI)
tarafindan belirlendigi ve yurt ici faiz oranlarinin etkisinin olmadigini bulmustur. Oktayer
(2009), Tiirkiyede yasanan finansal serbestlesme siirecinin finansal derinlegmeyi artirmak-
ta birlikte, finansal derinlesmeyi artiran araglarin ¢ogunlugunun kamu finansmaninda
kullanilmas1 ve mali baskinliga yol agmasi nedeniyle finansal derinlesmenin reel ekonomi-
ye istenen katkiy1 yapmadigini ifade etmistir.

Barisik (2010), 1989-2007 déneminde Tiirkiyede mali baskinligin kur ve faiz kanaliyla
bankacilik sektorit menkul kiymet yatirimlarini, mevduatlarini, kredilerini ve kérlarini
etkiledigini gozlemistir. Arabaci ve Bastiirk (2013), mali baskinligin yiiksek oldugu dénem
boyunca doviz kuru paradoksunun ortadan kalkmadigini gostermistir. Gegis etkisinin
azalmasinin ise mali baskinlik probleminin ortadan kalkmasiyla bagladigi sonucuna
ulagilmig ve tutarli mali politikalarla desteklenen bir para politikasinin 6nemine igaret
etmislerdir.

Ersin (2011), Tiirkiyede mali baskinligin ve kamu bor¢ maliyetlerinin &zellikle ekono-
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mik kriz 6ncesinde stirdiiriilebilir ekonomi politikalarinin éniinde 6nemli engel oldugu
sonucuna varmustir. Ertunga (2013), mali baskinligi 2002-2010 dénemi 15 Euro bélgesi
iilkenin borg¢ stokundaki degisim, biitce agiklar1 ve dolasimdaki para ile iliskilendirmis ve
Avrupa Merkez Bankasi para politikasinin maliye politikalarinin baskisi altinda oldugunu
bulmugtur. Nwogwugwu ve Onwube (2014), 1970-2008 déoneminde Nijerya i¢in mali bas-
kinligin var oldugunu ve finansal sistemin etkili bir para politikas: siirdiirecek kadar giiclii
ve istikrarli olmadigini sdylemistir. Bastiirk (2015), Tiirkiyede 2002-2012 doneminde mali
baskinligin para politikasinin hareket alanini daralttigini ifade etmistir.

Fidan (2015), Tiirkiyede 1980-2012 déneminde TUFEnin ve bankalarin gelir-gider
yapisinin 6zel sektér mali baskinligina; sermaye yetersizliginin kamu sekt6rii mali bas-
kinligina ve GSYH deflatorii degiskeninin toplam mali baskinliga etkisinin olmadigini
bulmustur. Sermaye yetersizliginin 6zel sektér mali baskinligina; déviz kuru ve mevduat
faiz oranmin kamu sektérti mali baskinligina ve bankanin aktif kalitesi ile bazi karlilik
degiskenlerinin Tiirkiyenin toplam mali baskinligina etkilerinin anlaml ve negatif etkisi
oldugunu saptamistir. Doviz kuru, mevduat faiz orani ve kredi degiskenlerinin 6zel sektor
mali baskinligina; tiiketici fiyatlar1 enflasyonu, kredi, bankanin aktif kalitesi, likidite ve
gelir-gider yapisinin kamu sektorii mali baskinligina ve doviz kuru, bankanin aktif kalitesi
ve bazi karlilik degiskenlerinin Tiirkiye'nin toplam mali baskinligina etkilerinin anlamli ve
pozitif oldugu sonucuna ulagmustir.

Sezgin (2015), Tiirkiyede borg stoku, biitce dengesi, faiz dis1 denge, faiz hadleri gibi
gostergeleri izleyerek mali baskinligin para politikasina etkisini degerlendirmistir. Mali
baskinligin yiiksek oldugu, enflasyonu disiirmek i¢in para politikasindan ziyade maliye
politikasinin kullanildigy, fiyat istikrarinin mali disiplin ile geldigi, ytiksek politika faizinin
fiyat istikrarini bozdugu sonucuna ulagmistir.

Béliikbas ve Topal (2017), Euro bolgesine dahil olmayan Bulgaristan, Cek Cumhuriyeti,
Danimarka, Hirvatistan, Ingiltere, Isveg, Letonya, Litvanya, Macaristan, Polonya, Roman-
ya ve AB aday1 Tiirkiye i¢in 2000-2016 donemini kapsayan ¢alisma sonuglara gore Bulga-
ristan, Hirvatistan, Macaristan, Romanya ve Isve¢’te mali baskinlikta meydana gelen artis
merkez bankasi bagimsizligini artirirken, Cek Cumhuriyeti, Letonya, Litvanya, Polonya,
Tiirkiye ve Ingilterede ise mali baskinlikta meydana gelen artisin merkez bankasi bagim-
sizligini azalttigini ifade etmislerdir. Jevdovtc ve Milenkovic (2018), Macaristan, Romanya,
Bulgaristan, Sirbistan ve Makedonyada para politikasinin maliye politikas: etkisinde oldu-
gu sonucuna ulagmislardir.

Konu ile ilgili yapilan ¢calismalarda genellikle enflasyon, ekonomik biiytime ve bankaci-
lik ile mali baskinlik arasindaki iliskiler incelenmistir. Bu ¢alismada siralanan literatiirden
farklr olarak kamu harcamalarinda artisin yansimasi olan mali baskinlikta kamu harcama-
larmin en temel faktorii oldugunu diisiindigiimiiz demografik unsurlarin mali baskinli-
ga etkisini incelemek amaglanmigtir. Daha anlamli sonuglar icin benzer 6zelliklere sahip
birden ¢ok tilkeli 6rneklem modeli se¢ilmis ve BRICT {ilkelerinde demografik unsurlarin
mali baskinliga etkisi arastirilmasiyla literatiirdeki mevcut ¢aligmalarin digina ¢ikilmstir.
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3. BRICT Ulkelerinde Demografik Unsurlar-Mali Baskinlik iligkisi

BRIC iilkeleri kavrami Brezilya, Rusya, Hindistan ve Cin’in bag harflerinden olugsmak-
tadir. BRIC iilkelerini bir araya getiren 6zellikleri yiikselen piyasa ekonomileri i¢inde 6nde
gelen, sanayilesme yolunda ilerleyen, hizli bityiime gosteren, bolgesel ve kiiresel iligkiler
bakimindan 6nemli oranda etkileri olan iilkelerdir. Tiirkiye ile niifus, cografi alan, piyasa
biylikliigii ve ekonomik bitytime hizlar1 agisindan benzer niteliklere sahip olan bu tilkelere
Tiirkiye de eklenerek BRICT tilkeleri kavrami olusmustur.

Niifus buytikligi ve artisinin gerektirdigi egitim, saglik, sosyal giivenlik, adalet, i¢ gii-
venlik, ulusal giivenlik, sosyal hizmet, kiiltiir, ulagim gibi hizmetlerin kamu tarafindan
karsilanmasi zorunlulugu gerekgesi-isteginin tiim toplumlarda her gegen giin artmas hii-
kiimetleri daha fazla kamu harcamasi yapmaya itmektedir. Artan kamu harcamalaryla ge-
lisecek kamu gelir-gider dengesizligi ekonomide kamu kaynakli bor¢lanma baskisi yoluyla
mali baskinliga neden olacaktir.

Demografik unsurlar ile mali baskinlik baglantisini aragtiracak ¢aligmada Brezilya, Rus-
ya, Hindistan, Cin ve Tiirkiye i¢in 2000-2017 yillarini kapsayan ekonometrik analizler ya-
pilacaktir. Mali baskinlik gostergesi olarak Barisik (2010), literatiirde en gok kullanilan cari
acik degiskeni tercih edilmistir. Niifus yapist ve artiginin gerektirdigi kamu harcamast igin
kamunun saglik, egitim, askeri harcamalari, bityiik oranda uzun vadede kamu gelir-gider
dengesizligiyle olusan dis bor¢ stoku ve ekonomik bityiimede kamu harcamalarinin etkin-
ligini temsil etmesi i¢in gayri safi bitylime orani analize dahil edilmistir.

4. Veri Seti ve Ekonometrik Model

Cari Agik (CA) degiskeni, cari agik/gayrisafi yurtici hasila; dig bor¢ (DBORC) degiske-
ni, dis bor¢lar/gayrisafi yurtici hasila; GSYH degiskeni, gayrisafi yurtici hasiladaki biiyii-
me orani; EGITIM degiskeni, devletin yaptig1 egitim harcamalari/gayrisafi yurtici hasila;
SAGLIK degiskeni kamu saglik harcamalari/gayrisafi yurtici hasila; ASHAR degiskeni as-
keri harcamalari/gayrisafi yurtigi hasilay: ifade etmektedir.

Analiz i¢in Diinya Bankasi Ekonomik Kalkinmalar Gostergesi veri tabanindan derlenen
2000-2017 yillarina ait mevsimsellikten arindirilmig yillik veriler kullanilmigtir. Analiz igin
agagidaki model olusturulmustur.

n n n n n
ACA= a+ Z wDBORC,_; + Z 8 GSYH,_; + Z W EGITIM,_; + Z 8 SAGLIK,_; + Z 0 ASHAR,_; + £,
i=1 i=1 i=1 i=1 i=1

Analizde yatay kesit bagimliligini test etmek amaciyla LM test ve CD LM testlerine bag-
vurulmugtur. Test sonuglarina gore “yatay kesit bagimlilig1 yoktur” seklindeki sifir hipo-
tezi kabul edilmistir ve analize dahil edilen iilke verileri arasinda yatay kesit bagimlilig
olmadig: i¢in birinci nesil birim kok testleri yapilacaktir. Birinci nesil birim kok testinin
ardindan Johanson Panel Esbiitiinleme testi, panel granger nedensellik testi ve varyans
ayristirmasi ¢6ziimii yapilacaktir.
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Tablo 1: Calismada Kullanilan Veri Seti ve Olusumu

ASHAR Askeri Diinya Bankasi, Ekonomik Kalkinmalar Gostergesi veri tabanindan elde edilen SIPRI
H skent tarafindan NATO tanimina gore silahli kuvvetlerin tiim cari ve sermaye harcamalarinin

arcama L

GSYH’ya yiizdesidir.

EGITIM Diinya Bankasi, Ekonomik Kalkinmalar Gostergesi veri tabanindan elde edilen kamu
Egitim Harcamas1 | egitim harcamalarimin GSYH’ya yiizdesidir.
SAGLIK Diinya Bankas: Ekonomik Kalkinmalar Gostergesi veri tabanindan elde edilen kamu
Saglik Harcamasi | saglik harcamalarinin GSYH’ya yiizdesidir.
DBORC Diinya Bankasi Ekonomik Kalkinmalar Gostergesi Veri tabanindan elde edilen Dis Borg-
Dis Borg larin GSYH’ya ytizdesidir.
CA Diinya Bankas1 Ekonomik Kalkinmalar Gostergesi veri tabanindan elde edilen Cari
Cari Agik Agigin GSYHya yiizdesidir.
GSYH Diinya Bankasi Ekonomik Kalkinmalar Gostergesi veri tabanindan elde edilen sabit
Biiyiime ulusal para birimi bazinda yilhik GSYHdaki biiytime oranidur.

World Bank, World Development Indicators, 2019. IME, International Financial Statistics, 2019.

5. Ekonometrik C6zimleme Sonuclar

5.1.Birinci Nesil Panel Birim Kok Testi Sonuclari

Analiz sonuglarin giivenilir olabilmesi i¢in serilerin duragan olmasi gerekmektedir
(Banerjee ve digerleri, 1993: 141). Ekonometrik yontem neticesinde ulasilan degiskenle-
rin duragan veya duragan olmadigin1 gérmek icin genel olarak Dickey Fuller Testi (DF),
Genigsletilmis Dickey Fuller Testi (ADF), kullanilmaktadir. 1988 yilinda Phillips ve Perron
yayinladiklari ¢alismalarinda Dickey-Fuller ve Genisletilmis Dickey Fuller testlerinin, var-
sayimlarin saglanmadig1 durumda veya serilerin yapisal kirilma barindirmast durumunda
yetersiz oldugunu belirtmislerdir. Literatiirdeki en yeni panel birim kok testleri Levin ve
Lin (LL) (1992), Im, Peseran ve Shin (IPS) (2003), Maddala ve Wu (MW) (1999) ve Hadri
(2000) tarafindan gelistirilen testlerdir. LL, IPS ve MW testleri bos hipotez olarak birim
kokiin varligini ileri stirerken, Hadrinin testinde bos hipotez seriler duragandir seklin-
dedir. Bu ¢alismada Genisletilmis Dickey Fuller, Phillip Perron (1988), Levin ve Lin and
Chu (LLC) (1992), Im, Peseran ve Shin (IPS) (2003) panel birim kok testleri uygulanmistir.
Tablo 2'de panel birim kok testi sonuglar1 verilmistir.

Tablo 2: Panel Birim Kok Testi Sonuglart

DEGISKENLER | Genisletilmis Dickey Fuller | Phillips Perron | Levin, Lin ve Chu | Im, Pesaran ve Shin
CA I; 0.1890 I 0.1923 I 0.1405 I 0.1618
I: 0.0024*** I: 0.0000%*  |T: 0.0904* I: 0.0014%**
I:0.5634 1:0.7622 1:0.2222 I:0.4334
0 0 0 0
DBORC I: 00001 1: 0.0000°* | 1: 0.0007*** 1: 0.0000**
GSYH I; 0.0503 1: 0.0506* I: 0.0523 I: 0.0556*
1: 0.0000** 1: 0.0000%** L: 0.0000%** I 0.0000%**
I:0.2361 I:0.1181 I:0.1566 I:0.2929
0 0 0 0
EGITIM 1: 0.0002%** I: 0.0000%*  |T: 0.0000** I: 0.0001%**
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I: 05333 I: 0.8119 I: 04017 1;: 0.6517
0 0 0 0

SAGLIK 1: 0.0008*** I: 0.0000**  |I: 0.0000*** I: 0.0002%%*
I: 0.0525% I: 0.3540 I:0.1113 I;: 0.0578*
0 0’ 0’ 0

ASHAR 1: 0.0000%** I: 0.0000**  |I: 0.0000*** I: 0.0000***

Tabloda yer alan degerler p olasihik degerini gostermektedir. I : Diizey hali I: Birinci derece farkini

ifade etmektedir. *,*** sirastyla %10 ve %1 anlamhilik diizeyini gostermektedir.

Tablo 2’ye bakildiginda degiskenlerin I diizeyinde duragan olmadiklar: goriilmektedir.
Degiskenlerin birinci derece farki alindiginda ise Genisletilmis Dickey Fuller testi, Phillips
testi, Levin Lin ve Chu Testi ve Im, Pesaran, Shin duraganlik testleri sonuglarina gore seri-
lerin %1 anlamlilik diizeyinde duragan oldugu gortlmektedir.

Sekil 1: Karakteristik Polinom Ters Kokleri
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Modelin bir biitiin olarak duragan olup olmadigina bakildiginda ise Sekil 1'de de goriil-
diigii tizere karakteristik polinomun biitiin ters kokleri birim ¢ember igerisinde yer almak-
tadir. Sonug itibariyle modelin bir biitiin olarak duragan oldugu gériilmektedir.

Panel Entegrasyon testi i¢cin gecikme uzunlugunun belirlenmesi gerekmekte ve uygun
gecikme igin VAR modeli kullanilmaktadir. Uygun gecikme uzunlugunu bulmak igin
Schwarz Bilgi Kriteri (SC), Hannan-Quin Bilgi Kriteri (HQ), Son Tahmin Hata Kriteri
(FPE), Akaike Bilgi Kriteri (AIC) ve Ardisik Modifiye Edilmis Olasilik Orani (LR) test
istatistigi gibi kriterlerden faydalanilmistir. Tablo 3’te gecikme uzunlugu test sonuglar

sunulmustur.

Tablo 3: Uygun Gecikme Uzunlugunun Belirlenmesi

Lag LogL LR FPE AIC SC HQ

0 -522.9596 NA 0.147472 15.11313 15.30586* 15.18969*
1 -481.4157 74.77901* 0.126375* 14.95473* 16.30383 15.49061
2 -462.2153 31.26917 0.208801 15.43472 17.94019 16.42993
3 -438.7049 34.25807 0.316013 15.79157 19.45340 17.24609

* Uygun gecikme uzunlugunu gostermektedir.

LR, FPE ve AIC kriterine gore uygun gecikme uzunlugunun 1 olarak belirlenmistir.
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5.2. Panel Esbutinlesme Testi Sonuclar

Modelin duragan olup olmadiklar: tespit edildikten sonra seriler arasinda uzun dénem-
li bir iliskinin olup olmadigini gorebilmek amaciyla esbiitiinlesme testi yapilmaktadir. Pa-
nel veri esbiititnleme modeli asagidaki sekilde gosterilebilir (Baltagi, 2011:305).

¥V, = o +pX+u,

[ i=12,...N ile kesiti t ise t =1,2,...... T ile zaman periyodunu temsil etmektedir. o,
sabit terimi; § iligki katsayisini, X, aciklayici degiskeni, u, hata terimini gostermektedir Bu
amagla yapilan Johansen Egbiitiinlesme testi sonuglar1 Tablo 4’te gosterilmektedir.

Tablo 4: Johansen Esbiitiinlesme Testi Sonuglart

Sinirsiz Esbiitiinlesme Sira Testi (1z)

Hipotezler Ozdeger Iz Trace Istatistigi 0,05 Kritik Deger Olasilik Degeri;
HO:r=0 0.443233 111.6773 95.75366 0.0626*
HO:r£1 0.364696 67.75664 69.81889 0.0722*
HO:r£2 0.206898 33.73279 47.85613 0.5165
HO:r£3 0.176952 16.34756 29.79707 0.6876
HO:r£4 0.021268 1.742024 15.49471 0.9976
HO:r£5 0.001728 0.129694 3.841466 0.7187

Sinirsiz Esbiitiinlesme Sira Testi (Maksimum Ozdeger)

Maksimum Ozdeger

Hipotezler Ozdeger fstatistigi 0,05 Kritik Deger Olasilik Degeri;
HO:r=0 0.443233 43.92063 40.07757 0.0676*
HO:r£1 0.364696 34.02385 33.87687 0.0680*
HO:r£2 0.206898 17.38523 27.58434 0.5470
HO:r£3 0.176952 14.60553 21.13162 0.3175
HO:r£4 0.021268 1.612330 14.26460 0.9970
HO:r£5 0.001728 0.129694 3.841466 0.7187

i MacKinnon-Haug-Michelis (1999) p-degerleri gosterir, * 10 anlamlilik diizeyini ifade etmektedir.

Tablo 4’te iz (trace) testi ve maksimum 6zdeger test sonuclarina gére mali baskinlik
ile agiklayic1 degiskenler arasinda %10 anlamhilik diizeyinde bir kez esbiitiinlesik vektor
oldugunu tespit edilmistir.

5.3. Panel Granger Nedensellik Testi Sonuclarn

Esbiitiinlesme testi sonuglar: degiskenler arasinda uzun dénemli iliskinin olup olmadig:
hakkinda bilgi verirken, ilgili degiskenler arasinda yonii agisindan bir bilgi vermemekte-
dir. Degiskenler arasinda iliskinin yoniintin belirlenebilmesi i¢in Granger Nedensellik testi
gelistirilmistir (Granger, 1969: 424-438). Dumitrescu ve Hurlin 2012, Granger nedensellik
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analizini gelistirerek heterojen nitelikteki panel veri setleri i¢in yeni bir nedensellik analizi
ortaya ¢ikarmiglardir. Dumitrescu ve Hurlin testi homojen nedensel olmayan ve heterojen
nedensel olmayan testlerin birlestirilmis bir hali gibidir (Dumitrescu ve Hurlin, 2012). Ca-
lismada kullanilan Pairwise Dumitrescu Hurlin Panel Nedensellik Testinin anlamli sonug-
lar1 Tablo 5’te gosterilmektedir.

Tablo 5: Pairwise Dumitrescu Hurlin Panel Nedensellik Testi Sonuglar

Sifir Hipotez: W-Stat. | Zbar-Stat. | Prob.
DBORC homojen olarak nedeni degildir CA 7.39321 3.61122 | 0.0003
CA homojen olarak nedeni degildir DBORC 6.30314 | 2.81578 | 0.0049
CA homojen olarak nedeni degildir EGITIM 6.68385 3.09359 | 0.0020
DBORC homojen olarak nedeni degildir EGITIM 7.04163 | 3.35467 | 0.0008
SAGLIK homojen olarak nedeni degildir DBORC 5.64938 | 2.33872 | 0.0194
SAGLIK homojen olarak nedeni degildir EGITIM 4.88562 1.78138 | 0.0749
ASHAR homojen olarak nedeni degildir EGITIM 5.69823 | 2.37436 | 0.0176
SAGLIK homojen olarak nedeni degildir ASHAR 5.06448 1.91190 | 0.0559

Tablo 5’teki nedensellik testi sonuglar: incelendiginde; dis borglar ve cari agik arasinda
cift yonlii bir nedensellik iligkisi saptanmustir. D1 bor¢ stokunun biiylimesi cari iglemler
agiginda meydana gelen siirekli artisa baglanabilir. Yurtici tasarruflarin yatirimlari karsi-
layamamasi durumunda aradaki fark dogrudan yabanci sermaye yatirimlar: ve bor¢lanma
olmak tizere iki sekilde finanse edilebilmektedir. Cari iglemler agiginin daha ¢ok bor¢lan-
ma ile finanse edilmesinin nedeni gelismekte olan iilkelerde finansal piyasalarin yeterin-
ce gelismemis olmasi ve ekonomik istikrarin saglanamamasina baglanabilir. Bu sebepten
otiri dig borglanmanin, cari islemler agig1 tizerinde belirleyici rolii nedensellikte de go-
rilmektedir.

CA ile egitim harcamalar1 (EGITIM) arasinda cari agiktan egitim harcamalarina dogru
tek yonlii bir nedensellik iligkisi tespit edilmistir. Kamu harcamalarinda gerceklesen artis,
dogrudan ve/veya milli geliri olumlu agidan etkilemek suretiyle, cari islemler a¢iginin art-
masina sebebiyet vermektedir. Ancak, kamu harcamalarinin cari islemler agigini ne kadar
artirdigl, kamu harcamalarinin ne kadarinin yurti¢i ne kadarimin yurtdist harcamalardan
kaynakli olduguna bagli olarak degismektedir. Glick ve Rogoft (1995:172), kamu harcama-
larinin vergi ile finanse edilmesiyle titketimde diisiis gerceklesse dahi kamu harcamalarin-
daki artisin, vergiler nedeniyle diisen tiiketimden daha ¢ok olacagini; kamu harcamalarin-
da artigin, cari agi1 artiracagini iddia etmektedir. Cari agiktan egitim harcamalarina dis
borglardan egitim harcamalarina, askeri harcamalardan dis bor¢lara, saglik harcamalarin-
dan egitim harcamalarina, askeri harcamalardan egitim harcamalarina, saglik harcamala-
rindan askeri harcamalara tek yonlii bir nedensellik tespit edilmistir.

5.4. Varyans Aynstirmasi Sonuclari

Varyans ayrigtirmas, bir degiskene ait tahmin edilen hata varyansinin diger degiskenler
tarafindan agiklanma oranidir ve degiskenlerin kendilerinde ve ilgili diger degiskenlerden
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birinde olusan bir sokun ytizde ka¢inin kendisinden ve diger degiskenlerden kaynaklandi-
gin1 gostermektir (Enders, 2004: 280). Yapilan VAR? dayali analiz sonucu elde edilen CA
bagimli degiskenine ait varyans ayristirmasi sonucu Tablo 6de gosterilmistir.

Tablo 6: Soklarin CAlya Etkilerinin Varyans Ayristirmasi Sonuglar:

D(CA) Varyansinin Ayrigmast:

Doénem S.E. D(CA) D(DBORC) | D(GSYH) [D(EGITIM) | D(SAGLIK) | D(ASHAR)
1 1.670999 100.0000 0.000000 0.000000 0.000000 0.000000 0.000000
2 1.712789 95.20537 0.482880 0.270508 0.121354 0.183241 3.736642
3 1.778451 90.44527 3.076304 1.292756 1.177034 0.507709 3.500927
4 1.803225 87.98883 3.554790 2.066756 1.176658 0.495820 4.717143
5 1.806837 87.64349 3.700885 2.103566 1.278508 0.552506 4.721045
6 1.813074 87.11537 3.736901 2.278702 1.263714 0.592213 5.013100
7 1.813417 87.08245 3.745558 2.279454 1.270620 0.594381 5.027534
8 1.814551 86.99319 3.741022 2.305859 1.273229 0.595699 5.091004
9 1.814719 86.97996 3.746734 2.305832 1.277003 0.595932 5.094538
10 1.814890 86.96453 3.746479 2.308983 1.277328 0.595847 5.106831
11 1.814930 86.96111 3.747841 2.309022 1.278353 0.596144 5.107535
12 1.814965 86.95794 3.747988 2.309716 1.278304 0.596153 5.109897

Tablo 6 degerlendirildiginde, ilk ti¢ donemi kisa donem olmak iizere on iki dénem ola-
rak ele almmigtir. Kisa donemde, cari agik tizerindeki degisimin yaklagik %90 yine ken-
disinden kaynaklanmaktadir. Cari agik tizerindeki degisiminin %3.5’lik kismi askeri har-
camalar, %3.1’lik kism1 dis borglar, %1.3’liik kism1 gayri safi yurtici hasila, %1,2’lik kism1
egitim harcamalar1 ve yaklasik %0.5’lik kismu ise saglik harcamalarindan kaynaklanmak-
tadir. 12 aylik siire sonunda ise, cari agik tizerindeki degisimin yaklagik %87’si kendisinden
kaynaklanmaktadir. Cari agik izerindeki degisimin yaklasik; %5’lik kism1 askeri harcama-
lar, %3.7’lik kism1 dis borglar, %2.3’litk kismi gayri safi yurtici hasila, %1.3’lik kismi1 egitim
harcamalar1 ve %0.6 ik kismi ise saglik harcamalarindan kaynaklanmaktadir.

Sonuc¢

Devletin en temel gorevi toplumun refah diizeyini yiikseltmektir. Bu gérevlerini yerine
getirirken saglik, savunma, egitim, sosyal giivenlik gibi hizmetler i¢cin kamu harcamalar
yapacaktir. Kamu gelir-gider dengesizligi ve kamu harcamalar1 artiginin GSYH artigindan
yiiksek olmasi piyasalar: kamu finansmani baskisi altinda birakacaktir. Kamunun finans-
man baskasi ile birlikte diger ekonomi politikalarinin etkinlik azalig1 mali baskinliga sebep
olacaktir. Kamu harcamasinda temel belirleyici olan niifus hacmi ve artiginin mali baskinli-
ga etkisi calismanin konusunu olusturmustur. Cografi alan, piyasa biiytikliigii ve ekonomik
bitytime hizlar1 agisindan benzer 6zelliklere sahip BRICT (Brezilya, Rusya, Hindistan, Cin,
Tiirkiye) iilkelerinde, dis bor¢ stoku, bityime orani, kamu egitim harcamalari, askeri har-
camalar ve saglik harcamalarinin panel veri analizi ile mali baskinliga etkisi incelenmistir.
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Analiz sonuglarina gore mali baskinlik ile agiklayic1 degiskenler arasinda %10 anlamlilik
diizeyinde bir kez esbiitiinlesik vektor oldugunu tespit edilmistir. Nedensellik testi sonug-
larina gore, dis borglar ve cari agik arasinda ¢ift yonlii bir nedensellik iliskisi saptanmigtur.
D1s borg stokunun biiyiimesi cari islemler agiginda meydana gelen siirekli artisa baglana-
bilir. Yurtigi tasarruflarin yatirimlari kargilayamamasi durumunda aradaki fark dogrudan
yabanci sermaye yatirimlari ve bor¢lanma olmak tizere iki sekilde finanse edilebilmektedir.
Cari islemler agiginin daha ¢ok borglanma ile finanse edilmesinin nedeni gelismekte olan
tilkelerde finansal piyasalarin yeterince gelismemis olmasi ve ekonomik istikrarin saglana-
mamasina baglanabilir. Bu sebepten 6tiirti dig bor¢lanmanin, cari islemler agig1 izerinde
belirleyici rolii nedensellikte de goriillmektedir.

Varyans ayrigtirmasina gore bircok yonden ortak o6zellikler gosteren BRICT iilkele-
ri i¢in mali baskinlikta yasanilan bir degisimi agiklamada kendisi disinda en fazla etkiyi
gdsteren faktoriin kisa ve uzun dénemde askeri harcamalar oldugu tespit edilmistir. I1-
gili tilkeler jeopolitik konumlar geregi siyasi ve ekonomik agidan devamli tehdit altinda
olmalar1 miinasebetiyle kendilerini savunma amaciyla askeri harcamalarin1 giin gegtikge
arttirmaktadirlar. Artan askeri harcamalar gelismekte olan bu iilkelerin finans piyasalari-
na baskis1 artmaktadir. Cari agi8a etkide askeri harcamalari sirasiyla dig borglar, biiytime
orani, egitim harcamalari, saglik harcamalari izlemektedir. BRICT iilkeleri dikkate alindi-
ginda mali baskinlikta askeri harcamalarin etkisinin dis borglarin etkisinden fazla olmasi
dogal bir sonugctur. Tiirkiye harici diger iilkelerin Brezilya, Hindistan, Rusya ve Cin’in dis
bor¢/GSYH oranlari diisiik oldugu i¢in mali baskinlik {izerinde askeri harcamalardan daha
diisiik etkiye sahip olmas: dogal bir sonugtur.

Kaynakca

Akdogan, A. (1999). Kamu Maliyesi. Ankara: Gazi Kitabevi.

Aksogan, G., ve Elveren, A. Y. (2012). Tirkiyede Savunma, Saglik ve Egitim Harcamalar1 ve Gelir
Esitsizligi (1970-2008): Ekonometrik Bir Inceleme. Sosyoekonomi, 17(1).

Arabaci, O. ve Bagtiirk, M. (2013). Tiirkiyede Déviz Kuru Kanali: 2002-2008 Doénemi. Uluslararast
Yénetim Iktisat ve Isletme Dergisi, 9(18), 111-1v31.

Arslan, A. (2002). Kamu Harcamalarinda Verimlilik, Etkinlik ve Denetim. Maliye Dergisi. 140(2),
1-14.

Baltagi, Badi H. (2011) Econometrics. 5th Edition, Springer, Berlin.

Banerjee, A. Dolado, J. J. Galbraith, J. W. Ve Hendry, D. (1993). Co—integration, Error Correction
And The Econometric Analysis Of Non-Stationary Data. Oup Catalogue.

Barisik, S. (2010). Tiirkiyede Finansal Serbestlesme Siirecinde Mali Baskinligin Bankacilik Sektériine
Etkisi (1989-2007 Donemi Ekonometrik Analiz). Journal of World of Turks/Zeitschrift Fiir Die
Welt Der Tiirken, 2(1).

Bastiirk, M. E. (2015). The Role Of Fiscal Dominance On The Effectiveness of Monetary Policy: An
Evaluation Of 2002-2012 Period in Turkey. Yonetim ve Ekonomi Arastirmalar: Dergisi. 13(3),
40-55.

Boliikbag, M. ve Topal, M. H. (2017). Mali Baskinligin Merkez Bankas1 Bagimsizligi Uzerindeki Et-
kisi: Euro Bélgesine Dahil Olmayan Ab Ulkeleri ve Tiirkiye Ornegi. II. Eurefe International
Congress. 27-29 Temmuz 2017, Aydin, Tiirkiye, 453-454.

Biiyiikersen, Y., Heper, F. ve Erdem, B. (1996). Kamu Maliyesi. Eskisehir: Anadolu Universitesi Agi-

56




Barisik S. and E. Karkacier (2020); Demografik Unsurlar ile Mali Baskinlik Etkilesim Analizi:
BRICT Ulkeleri Deneyimi, EfilJournal, Vol. 3, Iss. 10-11, p. 44-57

kogretim Fakiiltesi Yayinlar1.

Colakoglu, B. (2002). Enflasyon Hedeflemesi Stratejisine Gegis Baglaminda T.C. Merkez Bankasi1 Ba-
gimsizhiginin Fonksiyonelligi. Kocaeli Universitesi Sosyal Bilimler Enstitiisii Dergisi. 4(2): 17-31.

Dickey, D. A. and Fuller, W. A. (1981). Likelihood Ratio Statistics for Autoregressive Time Series with
A Unit Root, Econometrica (49), 1057-1072.

Dumitrescu, E. I. ve Hurlin, C. (2012). Testing For Granger Non-Causality in Heterogeneous Panels.
Economic Modelling. 29(4): 1450-1460.

Ejder, H. L. (2002). Kamu Agiklari ile Enflasyon Arasindaki iliskinin Analizi ve Degerlendirilmesi.
Gazi Universitesi I. I. B. F. Dergisi. 4(3).

Enders, W. (2004). Applied Econometric Time Series, By Walter. Technometrics. 46(2): 264.

Ersel, Hasan ve Fatih Ozatay (2007), “Fiscal Dominance and Inflation Targeting: Lessons from Tur-
key”, TEPAV, Ankara.

Ersin, O. (2011). Tiirkiyede Mali Siirdiiriilebilirligin Dogrusal Olmayan Bir Analizi: Mlstar Coklu Lo-
jistik Yumugak Gegisli Otoregresif Modeli. Ege Akademik Bakis Dergisi. 11: 41-58.

Ertunga, E. 1. (2013.) Avrupada Para Politikasi ve Maliye Politikalari iliskisi Uzerine Bir Degerlendir-
me. Finans Politik ¢ Ekonomik Yorumlar. 50(585): 81-89.

Fidan, A. (2015). Bankacilik Sektorii Spesifik Degiskenlerinin Mali Baskinliga Etkileri: Tiirkiye Uy-
gulamasi (1980-2012). (Yayinlanmamis Yiiksek Lisans Tezi), Giimiishane Universitesi Sosyal
Bilimler Enstitiisii. Gimtishane.

Glick, R. ve Rogoff K. (1995). Global Versus Country-Specific Productivity Shocks And The Current
Account. Journal of Monetary Economics. 35: 159-192

Granger, C. W. (1969). Investigating Causal Relations By Econometric Models And Cross-Spectral
Methods. Econometrica: Journal of The Econometric Society. 37(3): 424-438.

Gill, E. ve Giirbiiz, A. A. (2006). Enflasyon Hedeflemesi ve Tiirkiyede Uygulanabilirligi. Dumlupinar
Universitesi Sosyal Bilimler Dergisi. (14).

Im, K. S., Paseran H. And Shin Y. (2003) Testing for Unit Roots in Heterogeneous Panels, Journal of
Econometrics, 115.

IME, International Financial Statistics, 2019.

Jevdovi¢, G., ve Milenkovi¢, 1. (2018). Monetary Versus Fiscal Dominance in Emerging European
Economies. Facta Universitatis, Series: Economics And Organization. (1): 125-133.

Kumbhof, M., Nunes, R., ve Yakadina, I. (2010). Simple Monetary Rules Under Fiscal Dominan-
ce. Journal Of Money, Credit And Banking. 42(1): 63-92.

Levin, A., Lin, C.E, Chu, C-S.J. (2002), Unit Root Tests In Panel Data: Asymptotic and Finite Sample
Properties, Journal of Econometrics, 108, S.1-22.

Luski, I. and Weinblatt J. (1998). A Dynamic Analysis of Fiscal Pressure and Demographic Transiti-
on, Applied Economics, 30: 1431-1442.

Maddala, G.S. Ve Wu, Shaowen. (1999). “A Comparative Study of Unit Root Tests with Panel Data
and A New Simple Test”, Oxford Bulletin of Economics and Statistics 61, 631-652.

Nwogwugwu, C.C. ve Onwube, O (2014). Inflation-Targeting Approach To Monetary Management: Is
Fiscal Dominance Relevant for Nigeria? Journal of Economic Studies. 11(1): 53 -68.

Oktayer, A. (2009). Tiirkiyede Finansal Serbestlesme ve Derinlesme Siireci Uzerine Nitel Bir Incele-
me. Akademik Incelemeler. 4(1): 74-100.

Orlowski, L. T. (2000). A Dynamic Approach To Inflation Targeting In Transition Economies. Bonn:
Zentrum Fiir Europdische Integrationsforschung, Working Paper, B11: 1-40.

Phillips, P. C., and Perron, P. (1988). Testing for A Unit Root in Time Series Regression. Biometrika.
75(2): 335-346.

Sezgin, Z. (2015). Kriz Sonrasi Tiirkiye Ekonomisinde Mali Baskinlik. Trakya Universitesi Sosyal Bi-
limler Dergisi. 17(1): 81-94.

World Bank, World Development Indicators, 2019.

57




EflUDUPnal VOLUME: 3 | ISSN: 2619-9580
ISSUE: 10-11 Submission Date: 12.06.2020 Accepted Date: 18.08.2020

Contribution of Foreign Direct Investment to
Mexico’s Economic Growth during NAFTA Years
(1994 -2019)

Julen Berasaluce, Center of Economic Studies, El Colegio de México,
jberasaluce@colmex.mx, ORCID: 0000-0002-8026-1774

Jose Antonio Romero, Center of Economic Studies, El Colegio de México,
ORCID: 0000-0001-6199-6110

Abstract:

This paper analyses the impact of foreign direct investment on labor productivity for the period
1994-2019 in Mexico. It proposes a production process with labor and three types of capital:
private national, public national and foreign, and uses a human capital index, which we esti-
mate through a vector error correction model. The estimation finds a long-run joint positive
causality for the three types of capital on labor productivity. The contribution of private capital
to economic growth is 2.6 times greater than that of foreign capital. If we add private and gover-
nment capital, the contribution of national capital to economic growth is 3.2 times greater than
that of foreign capital. The different contributions to growth of the three types of capital suggest
the need for a change of strategy to one that relies less on FDI, and focuses more on domestic
producers, making them more competitive and stimulating local private investment.

Key Words: Capital accumulation, FDI, NAFTA, Mexico, Growth
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NAFTA Yillarinda (1994-2019) Dogrudan Yabanci
Yatinmiarin Meksika’nin Ekonomik BUyumesi
Uzerindeki Katkilari

Ozet:

Bu makale, 1994-2019 yillar1 arasinda Meksikadaki dogrudan yabanci yatirimlarin emek
tiretkenligi tizerindeki etkisini analiz etmektedir. Caliyma, emek ve sermayenin ii¢ ¢esidi olan
ozel-ulusal, kamu-ulusal ve yabanci sermayenin oldugu bir iiretim siireci énermektedir. Ozel
sermayenin ekonomik bitytimeye katkisi, yabanci sermayenin katkisindan 2.6 kat daha ytiksek-
tir. Eger, 6zel ve kamu sermayesini de eklersek, ulusal sermayenin ekonomik bityiimeye katkis,
yabanci sermayenin katkisindan 3.2 kat daha fazla olmaktadir. 3 ¢esit sermayenin bityiimeye
olan farkli katkilar1 goz 6ntine alindiginda, daha az DYY’ye (dogrudan yabanci yatirim) da-
yanan bir stratejiye gecilmesi gerekmektedir. Yerli tireticilere daha fazla odaklanilmali, daha
rekabetci yapilmalari ve yerel 6zel yatirimlar tesvik edilmelidir.

Anahtar Kelimeler: Sermaye birikimi, Dogrudan yabanci yatirimlar, NAFTA, Meksika, Biiyiime
JEL Kodlari: 054, O11, E22, F43.
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1. Infroduction

Since the 1980s, foreign direct investment (FDI) flows have increased more than world
production or world trade (Waldkirch 2008). Accordingly, for many developing countries,
FDI has become an important, if not the most important source of external financing (see
UNCTAD 2019). However, the effects of FDI on economic growth remain unclear and may
well depend on the national policies of the recipient countries. These may vary from liberal
policies that seek to attract as much FDI investment as possible in a non-discriminatory
way, to the most interventionist that restrict it to a few sectors, conditioning it in several
dimensions: technology transfers; associating it with national capital and / or job creation;
etc. We analyze the Mexican case, which, we argue, constitutes an illustrating example of a
liberal approach to economic policy regarding FDL

The vast expansion of FDI and its characteristics have led to a large number of studies
that focus on this type of investment, examining its effects on economic growth and related
variables, such as labor productivity, technology acquisition, etc.

We estimate a VEC (Vector Error Correction model) for the 1994-2019 period using
quarterly data. This estimate finds a positive and significant joint effect of domestic, fore-
ign, and government capital on labor productivity. However, the contribution of foreign
capital on Mexican growth is 40% that of private national capital and only 1.6 times greater
than public capital. This result makes us wonder about the desirability of the Mexican
government strategy that trusts in the inflow of FDI to be the main strategy to push the
development of the country.

In the next section, we discuss the literature regarding these effects. Nevertheless, it is
essential to state from the very beginning that such results may very well be dependent on
the regulations and policies carried out by the recipient countries. Therefore, we feel justi-
fied to focus our analysis on one case, the Mexican one, which in Section III, we argue has
been following policies to attract, and not to discrimination against, FDI.

In this paper, we analyze the impact of foreign direct investment on labor productivity
for the period 1994-2019 in Mexico. Section II presents a brief overview of the literature;
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Section III presents a quick review of the policies carried out by the Mexican Government
for more than 36 years regarding FDI. Section IV reviews the relation between economic
growth measured in terms of GDP per capita and labor productivity. Section V presents
our theoretical equation of the determinants of labor productivity. Section VI estimates
this relationship using a VEC model (Vector Autoregressive Model). Section VII concludes.

1.1. Literature on the Effects of FDI

Firms locating in a foreign country may do so to export, benefiting from lower costs or
particular production factors in that country, or to enter the market of the recipient country.

Although tariffs may influence these two objectives differentially, they may be comple-
mentary, as Lipsey and Weiss (1984) found. These two objectives are relevant for Mexico
due to its proximity to the US and the importance of its domestic market.

However, these two objectives may have different consequences concerning the displa-
cement of domestic production. For example, some Asian countries, such as China, first
accepted foreign investments in their Special Economic Zones with corresponding regu-
lation, but without access to the domestic market, boosting growth through exports while
protecting the local market for national firms.

As a response to the potential existence of coordination failures between producers of
intermediate goods in emerging economies, which would be an argument in favour of
industrial policy, Markusen and Venables (1999) consider that FDI can create backward
linkages, increasing the demand for intermediate goods in the host country. The literature
has highlighted the beneficial role of FDI in potentially helping a developing country to
overcome its developmental difficulties. By their nature, large foreign multinational com-
panies would not be affected by the coordination problems of small national producers in
emerging countries. In theory, the arriving multinationals would help solve any domestic
coordination problems and organize local producers.

Contradictory as it seems in terms of a dichotomy of attracting FDI while protecting the
local market, or attracting FDI with cheap labor and geoFigureical advantages, in practice,
the deregulation of FDI has been accompanied by trade liberalization, as happened with
NAFTA and other free trade agreements. The rationale was that trade openness would
make a country more attractive to foreign firms as they would have access to cheaper,
or better quality imported intermediate goods. However, this could have been achieved
through Special Economic Zones, or through expanding the maquila regime present in
Mexico since 1965."

Due to there being multiple reasons for receiving FDI, there is no clear relationship

1 In 1965 the Mexican government established the in-bond or maquiladora program, a program that
allows duty-free importation of raw materials, components and equipment needed for the assembly,
or manufacture of finished goods for subsequent export. The program originated from the need to
industrialize northern Mexico and slowdown migration to the U.S. by creating jobs along the border.
Source: https://teamnafta.com/manufacturing-resources-pages/2016/4/18/nafta-and-the-maquilado-
ra-program
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between a country’s trade openness and the arrival of FDI, which may be the reason for the
lack of clear causality of FDI on growth through a particular open regime.

Although it has been argued that lower tariffs attract FD], it has also been found that, in
some cases, FDI is higher in countries with higher tariffs (Tadesse and Ryan 2011). This is
because FDI may respond to a variety of causal conditions, one of which is attending to the
needs of the local market. In that case, FDI would be an alternative to trading and would
be more beneficial when tariffs were higher.

Multilateral institutions like the Organization for Economic Co-operation and Deve-
lopment (OECD) have promoted favorable deregulation of FDI taking into account their
potential benefits in the recipient countries, such as technology spillovers, assistance for
human capital formation, creation of competitive environments, the introduction of clea-
ner technologies and socially responsible practices. The unclear impact of FDI on develo-
ping countries’ economic growth has been argued to be related to the recipients not reac-
hing some threshold of their internal conditions, such as the quality of their institutions or
the qualification of their labor force (OECD 2002).

However, it is hard to believe that such benefits are expected to occur in the recipient
countries when FDI is motivated to leave their home country to avoid the related costs of
policies in their own countries; for instance, if FDI has indeed favored the international
convergence of wages (Gopinath and Chen 2010), lowering salaries in their home country
and achieving more flexible labor conditions. Similarly, sometimes FDI is established in
a developing country to avoid stricter environmental regulations in the multinationals’
country of origin (Hanna, 2010).

One of the most cited mechanisms through which FDI would have additional effects is
the transfer of technology (see Saggi 2002 for a review of the literature), which can happen
as a result of “demonstration effects”, local firms’ workers imitating and learning, named
“labor turnover”; and vertical linkages. Nevertheless, firms’ technology, as a part of their
knowledge, is such a valuable asset that FDI has no incentives to share if it is not forced
to do so. Other forms of internationalization, such as licensing, have suffered from risks
regarding the loss of firms’ knowledge-based assets (see, for instance, Ethier and Markusen
1991). There is a possibility of the transfer of technology through supply chains, forcing the
suppliers to adopt certain strict norms of production. Still, this possibility only enters into
consideration in the case that the multinational corporation’s supply chain is local, while if
the inputs are supplied by imports, this possibility disappears.

Although there have been studies that empirically find a positive relationship between
inward FDI and economic growth in developing countries (see Borensztein et al. 1998), su-
ggesting that technology transfers may take place, one should be careful with cross-country
analysis, since the legislation on both FDI and intellectual property protection varies betwe-
en countries. In some cases, FDI may be forced to associate with local investors, national
content requirements, and/or share its technology, while in other cases that is not the case.

Nevertheless, evidence for the presence of positive externalities in the host countries
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caused by the mere presence of FDI is very scarce. As Rodriguez and Rodrik (2000) point
out: “Literature on economic policy is full of extravagant findings of the existence of posi-
tive spillovers derived from FDI, but the evidence is very austere” Alfaro et al. (2005), with
data from several countries for the period 1975-1995, find that FDI plays an ambiguous
role in economic growth, with more significant benefits occurring in countries with ma-
ture financial markets. Herzer et al. (2008) find that almost no country shows a long-term
positive Granger-causality between FDI and per capita GDP. In countries for which they
observe a positive relationship, they show two-way causality. Similar results can be found
in Liu et al. (2002) and Chakraborty and Nunnenkamp et al. (2007). Carkovic and Levine
(2005), using a generalized method of moments to deal with endogeneity, do not find that
FDI has any effects on economic growth.

The considerable variation of FDI effects on growth has led to the construction of exp-
lanations for the lack of technology transfers in those cases. Assuming that foreign multi-
nationals were eager to share their knowledge with local firms, recipients’ ability to absorb
the new technologies has been questioned.

Ironically, it has been through free trade agreements that the countries of origin of FDI
have pressed recipient countries to adopt stronger regulations regarding intellectual property
protection. Again, paradoxically, technological transfers are the proposed mechanism throu-
gh which FDI is supposed to have a differential effect on growth compared to domestic capi-
tal, but stricter intellectual protective regulations have been approved to attract multinational
firms, when such regulations also serve to limit those types of potential benefits.

There is a growing consensus that accepting the complete package offered by TNCs,
which includes financing, technology, and manageability, is not the best way to achieve
long-term industrial development in a country. For instance, Fransman and King (1984),
Fransman (1986), and Haque et al. (1996), among others, have raised concerns about
growth strategies that rely on attracting FDI to promote industrialization. These authors
consider that it is much better to encourage national companies to build their own “pa-
ckages,” using their management skills, with some outsourcing if necessary. That is why
it is interesting to compare the effect of FDI on productivity as opposed to other types of
capital. It would help us determine if the policy of attracting FDI, which, as we will show in
the next section, has been the primary tool used by the Mexican government to accelerate
economic growth, has been justified.

1.2. FDI Deregulation and Expected Effects in Mexico

Since 1982, Mexico's different governments have actively sought to attract FDI. During
Miguel de la Madrid’s presidency, existing restrictions on FDI were relaxed, first, by al-
lowing the National Commission on Foreign Investments (NCFI) to relax the 49% maxi-
mum participation of FDI in particular cases, then, by reducing the number of products
that were classified in the most restrictive sectors. In 1993, under the presidency of Carlos
Salinas de Gortari, the Foreign Investment Act was formally amended to include a more
liberal interpretation of the 1989 regulation. Also, provisions that were contained in the
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North American Free Trade Agreement were added, and NCFI procedures were simplified.”

One milestone in the regulation of FDI coming into Mexico is related to the NAFTA,
which came into effect as of January 1, 1994. Regarding Mexico, the attraction of FDI was
one of the main objectives for the reduction of tariffs, which had already taken place to a
great extent since Mexico’s entry into GATT in 1986. NAFTA’s primary purpose was to
give confidence to investors about Mexico’s government’s commitment to maintain and
deepen the economic reforms undertaken as of December 1, 1983, which had led to signi-
ficant FDI inflow. NAFTA facilitated the development of a vertically integrated producti-
on network in North America, with imports of intermediate goods from third countries,
resulting in the fragmentation of production processes from a national perspective (see
Deardoft 2001 and Puyana and Romero 2005).

Although, as we have seen in the previous section, some of the theoretical benefits of
FDI would be dispersed with trade, the economic reforms that started at the end of 1982
were not only looking to attract FDI; they also eliminated trade barriers and reduced the
state’s participation in the economy. Openness, it was thought, would bring economies
of scale and access to a variety of inputs and competition. These factors would increase
Mexican firms’ competitiveness and they would export more, its current account would be
improved and the Mexican economy would grow. There was no need to create local pro-
duction capabilities since Mexican comparative advantage was on non-qualified labor. The
pro-market regulation also favoured private over public investment. Accordingly, many of
the public companies were sold to private capital below their market prices. Public invest-
ment was assumed to be less efficient than private, without any empirical evidence that this
is actually the case. Therefore, the belief was that efficiency gains would increase.

Previous studies on FDI in Mexico, such as Ramirez (2002), among others (see also
Kokko 1994), found a significant relationship between FDI and labor productivity using
data for the period 1960-2001. However, one needs to be careful in evaluating these results
due to a significant structural change that took place during those years. Romo (2005: 25)
notes that the studies which found evidence that FDI increased productivity used data
from the 1970s, when FDI was highly regulated and conditioned; for more recent data,
however, there is some evidence of spillovers on market access, but not on productivity.
Mendoza (2008) finds a statistically significant, but economically unsubstantial effect
of FDI on GDP growth. Geijer (2008) analyses the relationship between FDI and GDP
growth using a dynamic adjusted model for the period 1993-2007 and fails to find a sta-
tistically significant relationship between these two variables. Mendoza (2011) empirically
analyses the impact of foreign FDI on the growth of the Mexican manufacturing sector for
the period 1999-2008 and finds a positive effect on trade openness, but not on its growth.

We believe it is relevant to study the Mexican case since the policies previously men-
tioned have, indeed, transformed Mexico’s productive composition, with transnational
corporations having gained importance in manufacturing and exports. Mexico’s imports’

2 (Dussel 2007: 80).
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share of intermediate goods has increased, at the expense of capital goods. In the early
1980s, imports of intermediate goods accounted for 40% of its total imports. By 2018, they
had doubled their relative weight to 80% of the total. Imports of capital goods accounted
for about 60% of total imports in the early 1980s, but by 2018, their relative share had fallen
to 10%.? The low weight of imports of capital goods and the heavy burden of imports of in-
termediate products within Mexico’s total imports reveal Mexico’s actual type of industria-
lization. It is characterized by a manufacturing sector that produces for both the domestic
market and foreign markets with a high content of imported intermediate goods, and with
little technological sophistication.

It is worth examining Mexico’s main exported products and the nationality of the pre-
dominant firms in those sectors. The composition of its manufacturing exports includes
automotive products (36.27%), electrical and electronic equipment (18.36%), special ma-
chinery and equipment (15.93%), professional and scientific equipment (4.75%), food,
beverages, and tobacco (4.62%) and other manufactures (16.2%).* With data of the 500
largest companies in Mexico® according to their sales, the three main exporting sectors, a)
automotive products, b) electrical and electronic equipment and appliances and (c) mac-
hinery and equipment accounted for 70.6% of Mexican manufacturing exports in 2018.
Within the 15 top automotive firms, none were Mexican companies, and within the 30 top
auto parts companies, only six are registered as Mexican. In the second group, electrical
and electronic equipment, there are 12 companies, all but one of which are foreign. Finally,
in the third group, machinery and equipment, there are nine companies of which only two
are Mexican.

For these reasons, we find it interesting to focus on Mexican as a unique and distincti-
vely different case than that of the East Asia region, and also to compare how various forms
of capital are related to productivity.

2. Materials and Methods

2.1. Labor Productivity and GDP per capita

We focus on labor productivity to approximate per capita income,® which, according
to both economists and historians, is the best indicator of a country’s standard of living.”
GDP per capita (GDP / P) can be decomposed into average labor productivity (GDP / E),
the rate of participation of the workforce within its population (L / P), and its employment
rate (E/ L), where P refers to population, L, to its labor force; and E to employment. That is

INEGI (2020).

INEGI (2020).

Expansion Intelligence (2019).

See Romero (2018) for a discussion about labor productivity being a more reliable measure of growth
than the so called “total factor productivity.”

7 “Itis the product per capita, and not the total one, which provides the economist and historian with the
best (if imperfect) indication of production and thus of the state of an economy” (Coatsworth 1990: 25).
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This identity shows that the observed GDP per capita responds to factors related to
productivity, socioeconomic trends and the level of economic activity. Figure 1 presents
the behavior of the GDP per capita and labor productivity during the period 1994-2019.

Figure .1. GDP per capita and labor productivity: 1994-2019
(constant 2015 US$)
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Source: Authors’ own calculations from the data described below.

Then, the growth rate of the GDP per capita can be expressed as the sum of the growth
rate of average labor productivity, the growth rate of a population’s participation in emp-
loyment and the growth rate of the employment rate®, that is:

() =)+ +0. @

where superscript © indicates growth rates, Table 1 shows the average growth rates of GDP,
B E, (GDP/P), (GDP/E) and (L / P) for the period 1994-2019.

During the period 1994-2019, GDP per capita grew at an annual average rate of 1.1%,
labor productivity growth was 0.89%, and the difference was provided by a yearly increase
in the rate of participation of the population in the labor force of 0.21%. From these results,
we can conclude that the growth in average labor productivity during these 36 years was
minimal. Notice that the absence of labor productivity growth during the period does not
impede the study of its causations.
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Table 1. Average annual growth rates

1994-2019
GDP 2.51%
P: Population 1.41%
E: Employment 1.62%
GDP/P 1.10%
GDP/E 0.89%
L/P 0.21%

Source: Authors’ own calculations with the data described below.

Figure 2. Capital stocks by type: 1994-2019
Panel A: (constant 2015 billion US$)
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Source: Authors’ own calculations with the data described below.

Figure 2, Panel A presents the evolution of real capital: private national (excluding fo-
reign capital), foreign and government for the period 1994-2019 in Mexico. Overall, we
observe a decline in both the governments’ investments and private capital investments
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for the entire period. Foreign capital shows a continuous increase throughout the period
1994 to 2001; since then, its participation has declined. This might be related to China’s
becoming a full member of the World Trade Organization (WTO) and its turning into an
attractive alternative to Mexico for FDI. Panel B: shows foreign capital as a percentage of
total capital.

2.2. Labor Productivity and FDI

Following Rand (2016: 43-65), GDP per capita can be derived from a production relati-
onship. We begin with a simple Cobb-Douglas production function for the whole country,
defined as

Y = AKZKFKP (ER)-o-F, (3)

where Y'is output; K is the stock of private physical capital; K, is the stock of foreign phy-
sical capital; K_is the stock of the governments’ physical capital; E is the amount of la-
bor employed; and  is an index of human capital per person. Notice that the parameters
a,B,p > 0and B+ p < 1. We divide both sides of Eq. (3) by E and obtain:

y = Ak kP kbh 1-aBp, (4)
where lower case letters mean variable per worker. Applying logarithms to (4), we obtain:
In(y) = In(A) + aln(ky) + BIn(k¢) + pIn(k 5) + 6In(h) , (5)

where @ =1—a—-f—p>0.

2.3. The Empirical Model

In this section, we estimate the model of economic growth. Notice that Equation (5) can
be rewritten as

Iny, = Bo + Bylnky + BoInke + [*}31nkglt + B4lnh; + B5InRER; + &. (6)

The signs of B, B2, B3 and B4 are expected to be positive. In the expression (6), we also
include the real exchange rate In(RER) as an explanatory variable, where an increase in
RER, means a real depreciation of the peso. Although the latter was not included in the
production function, it may reflect another source of exterior dependence. If the Mars-
hall Lerner condition is fulfilled, the value of 5 should be positive, so that depreciation
increases the net external demand and, consequently, growth. However, the opposite might
occur: an abrupt nominal devaluation (similar to the ones that took place in Mexico in
1954, 1976, 1981, 1994, etc.), as a product of a balance-of-payments crisis, could generate
inflationary pressures that usually call for austerity programs, thus constraining domestic
production. Therefore, the sign of Bs could be either positive or negative.
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2.4. Description of the Data

To estimate the Equation (6) for the period 1994q1-2019q3, we use quarterly data of the
nominal GDP, the total gross investment, the gross government investment, and foreign
direct investment. The data for the nominal GDP, the nominal total investment, and the
nominal gross government investment were obtained from INEGI (2020). To transform
nominal values into real 2015 US dollars, we deflate the nominal values in millions of
pesos, with the 2015 producer Price Index base (obtained from INEGI 2020), and convert
to US dollars using the 2015 quarterly average nominal exchange rate (obtained from the
Bank of Mexico 2020). Data for FDI was obtained in nominal US dollars from the Balance
of Payments, published by the Bank of Mexico (2020). To transform the amounts of FDI to
2015 US dollars, we use the U.S. Producer Price Index from the Federal Reserve Economic
Data Bank of St. Louis, Missouri (2020). To obtain private domestic real investment in
millions of 2015 US dollars, we subtract the real government investment and the total real
FDI from the total real investment (all expressed in 2015 US dollars).

Total employment data was obtained from INEGI and is expressed in millions of peop-
le. The Annual Human Capital Index for México® was retrieved from FRED' and transfor-
med into a new base, where1993q1=1. To convert annual data into quarterly data, we use
the linear version of the “low to the high-frequency method” Data for the real exchange
rate for 49 countries was obtained directly from the Bank of Mexico (2020).

With this information, we proceed to calculate capital stock using the perpetual in-
ventories method, which is described in the Loria (2007). For physical capital, we used a
depreciation rate of 0.11 (Martin 2002). With this information, we construct the GDP per
worker (y), National Private Capital per worker (kp), foreign capital per worker (kf), gover-
nment capital per worker (kg), Human Capital Index (h), and real exchange rate (RER)"".

9  Official data for the Human Capital Index stops in 2017, so to obtain data for 2018 and 2019 we use the
constant annual growth rate observed from 2014 to 2017: 0.73553%.

10 HCIYISMXA066NRUG: Index of Human Capital per Person for Mexico, Index, Annual.
11 The data is publicly available at doi:10.4121/uuid:97942235-0alc-4dc0-b650-a81a040e9d 1d
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Figure 3. Data Sets in Levels
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Panel D: Real Exchange Rate
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3. Results

3.1. Unit root tests and VAR model

Unit root tests using the Phillips-Perron Test"? for the six series expressed in logarithms
are shown in Table 2. These tests indicate that all the series have the same level of integra-
tion; all are I (1).

Table 2. Phillips-Perron test (trend and intercept)

Serie Levels First differences
In (y) -3.032371 -11.84258
In(k) -3.356160 -7.368060
In(k) -1.731958 -8.321047
ln(ke) -0.577186 -8.941685
Ln(IHK) -3.478332 -22.99665
In(RER) -2.582923 -9.775399

Note: the critical values of the Phillips-Perron test for trends and intercept at significance levels of 1%,
5%, and 10% are, respectively, -4.046925, -3.452764, and -3.151911.

Since the variables are found to be I(1), we proceed to estimate a VAR (Auto-Regressive
Vector) and analyze if there are dynamic effects between the variables: In(y), In(k p), In( kf),
In(k g), In(h) and In(RER). Table 3 shows different criteria for lag selection.

Table 3. Lag order selection criteria

Lag LogL LR FPE AIC SC HQ
0 1633.031 NA 3.92e-22 -32.26326 -31.31958 -31.88145
1 1753.929 212.4867 7.11e-23 -33.97836 -32.09100 -33.21474
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2 1811.784 94.67250 4.65e-23 -34.41989 -31.58885 -33.27444
3 2004.736 292.3502 2.02e-24 -37.59062 -33.81590 -36.06336
4 2107.913 143.8235 5.52e-25* -38.94774 -34.22934* -37.03867*
5 2141.090 42.22546 6.40e-25 -38.89072 -33.22864 -36.59983
6 2189.645 55.91105* 5.68e-25 -39.14434* -32.53858 -36.47164
7 2217.747 28.95401 8.05e-25 -38.98479 -31.43535 -35.93028
8 1633.031 NA 3.92e-22 -32.26326 -31.31958 -31.88145

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

The FPE, SC and HQ criteria suggest five lags, while LR and AIC suggest seven lags.
Following Asghar and Irum (2007), we should have selected five lags, but this led to a lack
of stability of the estimated VAR. Staying the closest, but assuring stability, we estimated a
four lag VAR, which, as we show in Table 4, satisfies stability, since no root lies outside the

unit circle.

Table 4. Roots of characteristic polynomial (lag specification: 14)

Root Modulus
0.997059 0.997059
0.003926 - 0.993302i 0.993310
0.003926 + 0.993302i 0.993310
-0.987321 0.987321
0.969655 + 0.0726931 0.972376
0.969655 - 0.072693i 0.972376
0.875055 - 0.252424i 0.910735
0.875055 + 0.252424i 0.910735
0.837156 0.837156
-0.816158 0.816158
0.741773 + 0.245413i1 0.781316
0.741773 - 0.245413i 0.781316
0.105430 + 0.769847i 0.777033
0.105430 - 0.769847i 0.777033
-0.341879 - 0.642356i1 0.727669
-0.341879 + 0.642356i 0.727669
0.193803 - 0.678876i 0.705997
0.193803 + 0.678876i1 0.705997
0.052278 - 0.5775401 0.579901
0.052278 + 0.577540i 0.579901
0.436013 0.436013
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-0.132102 - 0.348770i 0.372950
-0.132102 + 0.348770i 0.372950
-0.328418 0.328418

3.2. Estimation of the VEC model

The next step in the construction of the VEC model is to verify that the variables are
cointegrated. For that purpose, we perform the Juselius Johansen test with four lags to the
sixth series. We assume intercept and no trend (model iii), since the variables show a posi-
tive trend in levels.” Tables 5 and 6 show the results of the Johansen Juselius tests according
to the trace statistic and the maximum eigenvalue.

Table 5. Unrestricted cointegration rank test (Trace)

Hypothesized No. of CE(s) Trace Statistic 0.05 Critical Value Prob**
None * 127.4554 95.75366 0.0001

At most 1* 84.76231 69.81889 0.0020

At most 2 46.89547 47.85613 0.0614

At most 3 25.15543 29.79707 0.1560

At most 4 10.97190 15.49471 0.2132

At most 5 0.610747 3.841466 0.4345

The Trace test indicates two cointegrating equations at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Table 6. Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized No. of CE(s) Max-Eigen Statistic 0.05 Critical Value Prob**
None * 42.69311 40.07757 0.0248

At most 1* 37.86684 33.87687 0.0158

At most 2 21.74004 27.58434 0.2340

At most 3 14.18353 21.13162 0.3502

At most 4 10.36116 14.26460 0.1893

At most 5 0.610747 3.841466 0.4345

The Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Johansen’s cointegration tests suggest that the hypothesis of vectoral non-cointegration
can be rejected at least at the level of five percent, thus indicating the presence of a cointeg-
ration equation. This justifies estimating a VEC model; that is, a model that combines the

13 'This gives us 102 observations after adjustments. Lag intervals are (in first differences) from one to
SiX.
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short-term properties of economic relationships with long-term data information in the

form of a level provided by the Johansen test.

We proceed to estimate a VEC and focus on the first equation
Ay = Bo+ TN Bi Ay + TNy 815 A%y o + -+ i 855 Ao + 214 6;D; + @Ze g + e, (7)

where is the dependent variable in the first equation of the VEC; x, i = I, ..., 4 are the
variables that appear as dependent on the other equations of the VEC, but as independent
in the first equation; D, are exogenous variables for all the VEC and Z  is the residual of
the cointegration equation. The error-correction term, ¢p, is related to the fact that the
deviation of the last period from the long-run equilibrium (the error) influences the short-
term dynamics of the dependent variable. Thus, the coefficient, 0 measures the speed of
adjustment to which the variable [n(GDP / E) returns to equilibrium after a change in the
independent variables.

The results of the estimation of the Equation (7) are given in Tables 7 and 8'. The long-
run relationship is:

Table 7. Cointegration equation

y =| -0887 | +0432In(kp),, | +0.169 In(kf)_, | +0.108 In(kg),, | +0.329In(h)_, | +0.193 In(RER)_,
Standard (0.11288) (0.03619) (0.01825) (0.32091) (0.20133)
errors
t-Statistics [-3.82348] [-4.68220] [-5.91522] [-1.02639] [-0.95728]

The adjusted R?is 0.74, so we have a good fit. We also find that the first term of error
correction, , has the expected sign and is significant. This implies that the model returns to
its equilibrium level at a rate of 15.7% per quarter. These results confirm that there exists a
long-term joint causality of all independent variables on labor productivity.
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Table 8 Estimation by Least Squares (Gauss-Newton / Marquardt steps)

Ay, = C(1)Zi—y + C(2)an ), , + C(3)amn ), _, + C(4H)an (), , + C(5)ain (), , + C(6)aln (k,), , + C(7)ain (k,)
C(8)ain (k,),_, + C(9ain (k,),_, + C(10)Aln (kp),_, + C(11)AIn (kp),_, + C(12)Aln (ky),_, + C(13)AIn (kp),_, +
C(14)a (k,), , + C(15)aIn (k,), , + C(16)aln (k,), , +C(17)al k), , + C(18)an (uK),_ + C(19)am qHK),_, +
C(20)am (HK), , + C(21)aIm ¢HK),, + C(22)aIn (RER), | + C(23)aIn (RER), , + C(24)aIn (RER), , + C(25)AIn (RER
£(26) Constant + C(27)D1 + C(28)D2+ C(29)D3 + C(30)D4 + C(31)D5 + C(32)D6

Variable Coefficient Std. Error t-Statistic Prob.

C(1) 0] -0.157096 0.091345 -1.719817 0.0899

C(2) Aln (y)H -0.012384 0.103424 -0.119737 0.9050

C(3) Aln (y),, -0.211817 0.092078 -2.300401 0.0244

C(4) Aln (y)ﬁ -0.299873 0.077383 -3.875153 0.0002

C(5) Aln (y)M 0.472031 0.083925 5.624437 0.0000

C(6) Aln (kD)H 0.132235 0.219632 0.602075 0.5491

C(7) Aln (kﬂ)u 0.088506 0.201193 0.439905 0.6614

C(8) Aln (kp)u 0.168992 0.183888 0.918998 0.3613

C(9) Aln (kp)p4 -0.800672 0.166018 -4.822798 0.0000

C(10) Aln (kf)t-l 0.045017 0.030194 1.490918 0.1405
C(11) Aln (kf)trz 0.006789 0.034423 0.197224 0.8442
C(12) Aln (kr)H 0.020778 0.027610 0.752545 0.4542
C(13) Aln (kf)M -0.079900 0.027678 -2.886727 0.0052
C(14) Aln (k) 0.211207 0.146553 1.441159 0.1540
C(15) Aln (k,),,g -0.222968 0.163856 -1.360755 0.1780
C(16) Aln (k) , 0.084745 0.129268 0.655575 0.5142
C(17) Aln (k )M -0.051846 0.102195 -0.507327 0.6135
C(18) Aln (h)H 1.496470 1.697654 0.881493 0.3811
C(19) Aln (h)u 1.647326 1.748569 0.942099 0.3494
C(20) Aln (h)1.3 1.010871 1.652799 0.611611 0.5428
C(21) Aln (h)H 2.362484 1.703274 1.387025 0.1698
C(22) Aln (RER)H -0.457062 0.135647 -3.369504 0.0012
C(23) Aln (RER), , -0.251372 0.135900 -1.849685 0.0686
C(24) Aln (RER)H -0.484604 0.145247 -3.336426 0.0014
C(25) Aln (RER)M 0.164447 0.158889 1.034978 0.3042
C(26) Constant -0.009179 0.012860 -0.713722 0.4778
C(27) DI -0.046694 0.018972 -2.461157 0.0163
C(28) D2 -0.080221 0.020550 -3.903747 0.0002
C(29) D3 0.043221 0.016046 2.693536 0.0088
C(30) D4 0.050450 0.018560 2.718249 0.0083
C(31) D5 -0.059272 0.016504 -3.591393 0.0006
C(32) D6 0.047573 0.017329 2.745292 0.0077
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R-squared 0.816612 Mean dependent var 0.002001
Adjusted R-squared 0.735398 S.D. dependent var 0.029237
S.E. of regression 0.015040 Akaike info criterion -5.305296
Sum squared resid 0.015833 Schwarz criterion -4.481775
Log-likelihood 302.5701 Hannan-Quinn criteria. -4.971824
F-statistic 10.05499 Durbin-Watson stat 2.030215
Prob(F-statistic) 0.000000
The residual is given by:

Zer =1 (y),, + 0.887-0.432 In (kp)eq -0.169 In (kf)(4-0.1081n (kg)(.-0.3291n (h);-0.193In (RER),.;.

(®)

We continue with the diagnosis of the residuals, which consists of three parts: a) auto-
correlation test, b) heteroscedasticity test and ¢) normality test. The results for the Breus-

ch-Godfrey autocorrelation test are given in Table 9.

Since the probability value 58.3% is higher than 5%, we do not reject the null hypot-
hesis; that is, we assume that the model does not have a serial correlation in the residuals.
We continue with the heteroscedasticity test for which we use the Breusch-Pagan-Godfrey
test. The results are shown in Table 9. Since the probability of the statistic Obs*R-squared
is 37.4%, higher than the 5% required, we cannot reject the null hypothesis and conclude

that our model does not have heteroscedasticity in the residuals.

Table 9. Breusch-Godfrey Serial Correlation LM Test

F- statistic 0.4748 Prob. F(4,66)
Obs*R-squared 2.8528 Prob. Chi-Square(4)

0.7541
0.5828

Finally, we perform the normality test of residuals and we find a value of 0.1382 for the
Jarque-Bera coefficient with a probability of 0.9332. This value of 93.32% is higher than
the 50% required, so we cannot reject the null hypothesis and, therefore, conclude that our

model presents normality in the residuals.

Table 10. Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.04722 Prob. F(38,99) 0.4267
Obs*R-squared 37.4429 Prob. Chi-Square(38) 0.4027
Scaled explained SS 19.0631 Prob. Chi-Square(38) 0.9908

We also check if the model is stable according to the CUSUM test. In Figure 4, we show

the 5% limits are not exceeded and conclude that the model is stable.
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Figure 4. Stability Test
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3.3. Short-run causality test

Once we have verified that the model meets the desired properties, we make inferences.
From Table 9, we can obtain the aggregated effects of the lags of the leading independent
variables.

Table 11. The cumulative effect on the growth of (GDP/L)

Sum of lag coeflicients Standard Error of the Sum* t-Statistic
Din(kp) -0.4109 0.3874 -1.0607
Din(kf) -0.0073 0.0602 -0.1215
Din(kg) 0.0211 0.2747 0.0769
Din(IHK) 6.5172 3.4018 1.9158
Din(TCR) -1.0286 0.2885 -3.5658

* The standard error of the sum was calculated by adding the square of the respective standard errors of every
lagged variable that are given in Table IX.4 and extracting the squared root of the sum S.E.= \/s] + s} + s5.

As shown in Table 11, we did not find any significant cumulative effect of the growth
of national private capital, foreign capital, or government capital on the growth of labor
productivity. Growth in the Human Capital Index has a positive accumulative effect, and
real exchange rate growth has a significant negative impact. This is not surprising; the cu-
mulative growth effects all types of capital in the long run, but not in the short run.

Then, we can focus on the long-run relationship of the different types of capital, the
Human Capital Index, and the real exchange rate on labor productivity. The value of the
coefficients, their standard errors and significance appear in Table 7. The coefficients for
the Human Capital Index and the real exchange rate are not significant in the long run.

Regarding the effects of the different types of physical capital, we find all of them to be
significant, but with differences in magnitudes. The elasticity of labor productivity with
respect to a one percent change in private capital per worker, foreign capital per worker
and government capital per worker are, respectively, 0.432, 0.169, and 0.108.
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4. Conclusions

The discussion about the lack of relevance of human capital is essential and may be rela-
ted to the lack of adequacy of the educational policy and its coordination, or it could be as-
sociated with a lack of relevance for the type of production in which Mexico has chosen to
specialize. A specialization of labor-intensive fragments of the global production process
with low technology content needs little skilled labor, nor specialized research and deve-
lopment infrastructure. Under such conditions of subcontracting low skilled segments in
the integrated process, human capital becomes irrelevant to increase productivity. Howe-
ver, this discussion goes beyond the limits of this paper.

As we have previously mentioned, FDI attraction policies have had a prominent role
during almost the entire last four decades. The Mexican industrial policy followed from
1983 to 2020 has been an integration with the United States and Canada, but mainly, with
the USA. Foreign companies have been attracted to Mexico to take advantage of low wages
and its proximity to the USA, without any regulation or strategy on how Mexico should use
FDI to complement national private investment.

Our estimation allows us to verify that the effects of foreign capital on the Mexican
economy are not particularly spectacular. Furthermore, the contribution of FDI to Mexi-
can growth is 40 percent of the contribution of private national capital, and only 1.6 times
greater than public capital.

This result makes one wonder about the desirability of the Mexican government’s po-
licy of putting all their hope for advancing economic development on the inflow of FDL
It would be more effective if this strategy was changed to concentrate on Mexican private
and public investment. The contribution of Mexican private capital to economic growth is
2.6 times greater than that of foreign capital. And if we add private and government capital,
the contribution of national capital to economic growth is 3.2 times greater than that of
foreign capital.

It might be desirable for Mexico to impose regulations on FDI as is the case in several
East Asian countries, where FDI is required to comply with specific criteria, such as te-
chnology transfers and integration into the local productive chains. On the other hand, it
also would be desirable to change the local environments in which domestic firms operate.
Mexico should use all necessary tools to make it more attractive for local investors to deve-
lop their capabilities through “learning by doing,” and should help them to build their own
“know-how” and “know why” abilities.

To break the curse of more than 36 years of sluggish growth (a 1.4% average of GDP per
capita), we need to try something different rather than concentrating on attracting more
FDI. Attracting more FDI is impossible; we cannot offer more guarantees because we have
already given them all, nor do they make economic sense because the contribution of fore-
ign capital is only 40% of the contribution of local private capital. We need to change strate-
gies and focus on domestic producers, helping them become more competitive using simi-
lar (although not the same) strategies as those followed by countries in the East Asia region.
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Abstract:

This book edited by Berna Pekesen provides a detailed evaluation of the 1960s in Turkey
by the pioneering specialists of each topic from social, political, economic, and cultural
perspectives. This review, after highlighting each paper of the book individually, points out
some of the shortcomings of each contribution and levels a number of criticisms to them.
It then concludes that the book is an important contribution to the Turkish social science
literature.
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Kitap incelemesi: Turkey in Turmoil, Social Change
and Political Radicalization during the 1960s

Ozet:

Berna Pekesen’in bu derlemesinde ele alinan konular, 6nde gelen uzmanlar tarafindan,
Tirkiyenin 1960l yillarini sosyal, siyasal, ekonomik ve kiiltiirel agilardan mercek altina
aliyor. Bu degerlendirme yazisi, makaleleri ana hatlariyla tek tek degerlendirdikten ve ya-
zarlarin katkilarini vurguladiktan sonra yazilarin kimi eksikliklerine isaret ediyor; kimi
konularda ise elestiriler yoneltiyor. Sonug olarak ise, kitabin Tiirkiye sosyal bilim alanina
6nemli bir katki niteligi tasidigina isaret ediyor.

Anahtar Kelimeler: Sosyal Degisim, Ekonomi Politikasi, Mobilizasyon, Yoksulluk
JEL Kodlar1: A13, D00, E60, J6, I3
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The book under review consists of fourteen papers, originally presented at a conferen-
ce at Hamburg University in June 2014. They are written by scholars based in different
countries, including Germany, France, Austria, Switzerland, Sweden, United States as well
as Turkey. The book documents various aspects of Turkish social, economic, and politi-
cal life ranging from political radicalization and strife and economic interest groups to
import-substituting industrialization and developments in music and cinema. The book
basically covers the 1960s but some authors go back to the 1950s, forward to the 1970s
and even beyond for a more complete presentation of their arguments. The chapters of this
meticulously edited book are well-written, concise, and highly informative. Some of the
chapters start with a theoretical background of their subjects which no doubt helps readers
to gain a better perspective.

Following the editor’s introduction, Caglar Keyder in the opening chapter of the book
provides an insightful and thorough analysis of main developments on the basis of the in-
teraction between social and political change in historical perspective with some emphasis
on the movements of students and organized labour.

The rest of the book is neatly divided into three parts. The first part which is devoted
to an analysis of the sources of radicalization of political groups against the background
of social change consists of four chapters. Heiko Schufl provides a detailed and balanced
analysis of the import-substituting industrialization strategy from its inception in the early
1960s to its culmination with a deep economic crisis at the end of the 1970s. Schufl emp-
hasizes the inner divisions within the private sector and the reflections of the activities of
different interest groups in the political realm. Elise Massicard explores the decline of Alevi
isolation under the spurt of rural-urban migration, the increased politicization of Alevi-
ness and its association with the political and even revolutionary left. Yavuz Kose traces the
evolution of Turkish-American relations in a wide range of spheres and draws attention
to the increase in anti-Americanism developing into open hostility, especially after 1970,
under the leadership of a number of armed leftist groups. Brian Mello gives a detailed
account of state-labour relations, the origins and the aftermath of the divisions within the
labour movement broadly along left-wing and right-wing lines, the sharp divisions within
the leftist movement, and finally the growing violence between rival armed groups.
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Part two of the book entitled “Rationalization and Characteristics of Violence” consists
of four chapters. Hamit Bozarslan focuses on the leftist movement during the 1960-1980
period and provides a good overview of its emergence, evolution in its outlook, its growing
radicalization, and finally transformation into” armed struggle” under different organi-
zations. He opens new ground in a hitherto insufficiently researched sphere, identifying
the different domestic and global influences on the left, ranging initially from Kemalism,
to viewing the army as a revolutionary force, and then to Palestine, Europe, Cuba, and
China. The factors behind its transition to armed struggle and the characteristics of the
organizations involved are well-documented. Tanil Bora provides a good discussion of the
perception of right-wing activists of communism and communists and their legitimization
of violence against left wing activists. His analysis clearly shows that the united front of ext-
reme nationalists, the Islamic movement, the army and other organs of the state conducted
a “holy, heroic, and violent” fight against the left which they regarded as a big threat aga-
inst the survival of the Turkish state. After tracing the historical sources of the anti-Alevi
sentiments, Burak Giirel presents a thorough and well -balanced description of the main
actors behind the extremely violent 23-25 December 1978 events and their aftermath in
Maras which left at least 111 predominantly Alevi/Kurdish people dead and many more
wounded. Based on in-depth interviews with residents and former activists, Tahire Erman
analyses the efforts of leftist activists in the second half of the 1970s to help the urban
poor in urgent need of housing by constructing houses and infrastructure on state lands in
gecokondu areas (shantytowns in the Turkish context) in Ankara and Izmir and in the pro-
cess transform their residents into political subjects. She also describes the violence that
has erupted when leftist activism was counteracted by ultra-nationalist groups and draws
attention to the escalation of violence across Turkey with the number of deaths in street
fights between the two groups rising from 27 in 1974 to 2206 in 1980.

The five chapters constituting Part Three of the book entitled “Symbols, Rituals, Artistic
Manifestation” start with Berna Pekesen’s article which provides a detailed description of
the role, position, and profile of women activists vis-a-vis their male counterparts in the
stormy political environment of the 1960s and 1970s and broadens our horizon, again in a
hitherto little explored subject. Starting from the premise that the 1968 protest movement
in Turkey was basically a male concern, Pekesen, on the basis of the surviving stories and
memories of women activists, provides a detailed account of the factors behind the subor-
dinate position of women and compares and contrasts this with the position of women
in Western Europe. She notes that while violence until the mid-1970s was strictly a male
preserve, female veterans, like their male counterparts, believed in the legitimacy of revo-
lutionary violence. She also emphasizes that the main concern of the student movement
was “salvation of the people” rather than personal advancement. Biilent Batuman presents
a detailed discussion of the interaction between developments in housing, cinematic pro-
duction, popular culture and urban politics. On the basis of the contrasts between the
gecekondu, the emerging apartment blocks with modern amenities and luxurious houses
built at great expense as presented in films, he draws attention to the growing tension, even
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hatred between the “oppressed and exploited squatters” and “morally corrupt” inhabitants
of the “bourgeois home” in the political sphere. Christoph Ramm provides a good exposi-
tion of experiments and innovations in music and the emergence, under the influence of
European and American and earlier generations of Turkish musicians, of new music trends
over time. Ramm also draws attention to the growing politicisation of folk music in parti-
cular, parallel to the rise of leftist movements. Karin Schweifigut analyses different dimen-
sions of poverty, one of the main subjects of Turkish literature until 1980, mostly on the
basis of a number of selected short stories and novels about life in gecekondus, focusing on
the late 1960s and 1970s. She argues that in contrast to the importance given to the village
and poor quarters of cities, the literature on gecekondu was limited in quantity and quality,
exerting its influence basically through cinema. She identifies the gecekondu as as a symbol
of poverty and leftism and discusses the interaction of poverty with class, gender, ethnicity,
and age. Based on her personal observations, secondary literature, and oral history inter-
views, Jenny B. White in the last chapter of the book identifies common characteristics
among right-wing, left-wing and Islamist activists in the increasingly violent environment
of the 1970s, such as authoritarian internal hierarchies and continual splitting, collecti-
vism, factionalism, masculinity, hostile and violent group formation, and romanticism at-
tached to martyrdom. She emphasizes that concepts like “hero” and “traitor” have framed
the Turkish social and political life and links this with cultural mechanisms such as low
inter-personal trust and high levels of intolerance of anyone who is different, but intense
solidarity within individual groups.

At the expense of oversimplification, I can identify eight main themes which are at cent-
re stage in this book.

‘68ers: Frequent references to ‘68ers, referring to the mass movement dominated by
students, go a long way in broadening our knowledge of their profile, main objectives, and
prudish outlook shaping their daily lives. They come out as patriotic individuals, holding
objectives like independence and development of their countries and interests of the wor-
king class, the poor, and the downtrodden above all else.

Turkish-American relations: While both Berna Pekesen and Hamit Bozarslan place
anti-Americanism at the centre of their analysis of left-wing activism, Yavuz Kose, using
material from left-wing journals and several dailies, draws attention to the importance of
American military and economic assistance to Turkey and the contradiction between the
anti-Americanism in the political sphere and a deep American influence on the cultural
front encompassing, in particular, music and cinema.

Gecekondu-Migration: In several chapters of the book rural-urban migration and geco-
kondulasma (spread of shantytowns in major provinces to such an extent that in 1970, 65%
of Ankara’s and 45% of Istanbul’s population lived in a gecekondu)) which went hand-in-
hand with it are rightly identified as an all-embracing and central phenomenon of social,
political and cultural change with deep repercussions on literature, music, cinema, and last
but not the least, on the emergence of revolutionary activism, extreme nationalism, and
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religious fundamentalism.

The Anti-Left Coalition and State Coercion: Although the 1961 constitution brought
about new liberties for leftist politics in general and labour rights in particular, several
contributors to the book clearly show that even during this period there was a strong and
parallel move to restrict leftist, Kurdish and Alevi activities. These authors have shown that
the anti-left coalition included the army with its counter-guerrilla strategy, Islamic and
other right-wing parties, in particular the extreme right one with its tightly-organized and
highly violent militia, anti-communist associations, big business, and the behind the sce-
nes activities of foreign intelligence agencies. The anti-left activities of these groups led to
the military intervention in March 1971 which not only removed the liberal clauses of the
1961 constitution but also opened a new repressive period of which the Turkish Workers’
Party (TIP, Turkish acronym) as the main leftist political party, organized labour, leftist
NGOs and intelligentsia were the main victims. It is clearly shown that the left which was
at the receiving end of violence until around the mid-1960s gradually emerged as one of
its actors thereafter. Another sign that the “free” 1960s was not as free as some observers
would like us to believe was the policies of the State Broadcasting Company (TRT, Turkish
acronym) which had no scruples in banning “politically suspicious” artists as well as certa-
in types of music from the airwaves and screens.

Radicalization, Polarization, Fragmentation, and Violence: The roots of the ideological
divisions, fragmentation and polarization of Turkish society which to some extent conti-
nues to this day are described in detail. The division that cuts across almost all of the mic-
ro-level divisions is the deep conflict between those on the right and the left of the political
spectrum. Ample evidence is provided to this effect by the contradiction between capital
and labour, violent confrontations between the socialist left and the far right, in the divisi-
ons between the Sunni and Alevi populations, the divisions within the student and labour
movements, and the factions within political parties leading at times to their splitting up
into rival formations. The evolution and gradual radicalization of the left-wing movement
in Turkey from the establishment of TIP in 1961 to the emergence of splinter groups rep-
resenting the Turkish versions of different shades of global socialism, to the dominance
of various groups at the turn of the 1970s, prioritizing armed struggle are documented
in detail. As one of the authors has succinctly shown, in the 1970s the number of leftist
fractions had reached as high as 45. The conflict of interest within the private sector, most
notably between the traders and the industrialists and the emergence of the conflict betwe-
en large industrial firms operating in a monopolized environment in and around Istanbul
and small and middle-size enterprises in Anatolia can also be seen in this light, pointing to
fragmentation and polarization at different societal levels, penetrating even into different
layers of the government. The polarization and fragmentation between the “right” and the
“left” was accompanied by increasing violence throughout the country which had reached
such proportions that by the end of the 1970 about 30 civilians a day were being killed in
armed conflicts between rival groups.

Import-substituting industrialization (ISI): Schuss provides a good and thorough desc-
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ription of ISI and the protective foreign trade regime that accompanied it. Unlike many, if
not most observers, he presents an open-minded treatment of ISI and discusses its “benefi-
cial effects” alongside its “problems” especially those in the 1970s and draws attention to its
role in the simultaneous expansion of state economic enterprises and the private industrial
sector. The impact of the ISI and the increasing difficulties it faced towards the end of the
1970s and the deep economic crisis characterized by galloping inflation and severe balance
of payments problems accompanied by increasing industrial and political strife is descri-
bed in detail. This partially makes up for the absence of a chapter devoted solely to econo-
mic developments which, with their role at centre stage had a lot of explanatory power for
much of the social and political events covered in this rich body of essays.

Poverty: The oft-neglected topic of poverty which in 1973 affected as high as 38.4 % of
the population, together with developments in income distribution is another theme high-
lighted in the book. Attention is drawn to government’s reliance on economic growth and
social solidarity mechanisms as the main poverty alleviation mechanism. In this respect,
it is pertinent to ask the question why the governments of the period were by and large
oblivious to the issue of poverty which drew so much attention in the films and literature
of the period. One can advance several answers to this question which is non tackled in
this volume at the level of detail it deserves. 1960s was a period of rapid growth and low
inflation. Rapid labour migration to Western Europe had to some extent alleviated the
pressures on the labour market. High agricultural support prices, rising urban real wages,
subsidized prices of goods and services produced by the State Economic Enterprises, as
well as the inflow of migrant workers’ remittances were instrumental in increasing the
welfare of low income people in both urban and rural areas. Moreover, in the politically
tense and polarized environment of the sixties, for planners and policy-makers poverty, in
contrast to income distribution, was considered a “soft” subject. As argued by Schuf3, the
poor population’s lack of capability to organize as an effective interest group has no doubt
also played a part in this respect.

Gender Issues: It is interesting to note that the passive and subservient role of women
was deeply embedded in Turkish conservative culture even when womenss liberation mo-
vement was in its heyday in Western Europe. Relations remained tradition-bound in terms
of gender relations; morals were much in evidence even among the politically sophisticated
right-wing and left-wing activists. On the other hand, in her perceptive article on a sub-
ject which we know little about, Berna Pekesen is quick to point out that women activists
considered feminism as a “bourgeois ideology” and tied their hopes for the removal of
patriarchal structures to the socialist revolution.

Apart from its contributions in the detailed treatment of the above themes, a number of
other more specific contributions of the book need to be mentioned. The chapter by Tanil
Bora on the rightist and the chapters by Mello and Bozarslan on the leftist movements
complement each other well and together give us a comprehensive picture of the motives
of these two deeply antagonist sides which were responsible for much of the polarization
and violence in the 1960s and 1970s. I strongly agree with the assertion of one of the aut-
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hors (White) that the 1960-1980 period, in particular the set of events that have led up to
the 1980 coup has not received the attention it deserves from social science research on
Turkey. The chapters in this book go a long way in filling this gap. The attention devoted to
the Kurdish problem, until recently one of the taboos of Turkish political history and the
grievances of the Alevi population has no doubt enriched the volume, by providing a more
complete picture of developments in the 1960s and 1970s.

Most students of Turkish history of the twentieth century would date the beginning of
the Kurdish problem to events around the mid-1980s. Those with longer memories would
remind us of the Kurdish uprising in 1925 and the events in Dersim in 1938. I find it no-
teworthy that Caglar Keyder attaches much importance in this respect to the 1960s when
the enlargement of political liberties enabled the Kurds to organize on the basis of the
ethnic question and find some support within the TIP. Likewise, it is notable that Burak
Giirel, while drawing attention to the lack of government initiatives to deal with the early
signs of major events, identifies the death of many Kurdish/Alevi people in the December
1978 events in Maras as the milestone in the Kurdish armed mobilization in the region.
Many observers of the Turkish economy will be surprised by the information that Kése
brings to light that the majority of tourists coming to Turkey from the 1950s through the
early 1970s, were from the United States. The efforts of some of the authors to link their
discussion of events in the 1960s and 1970s with developments in subsequent decades is
also noteworthy.

In addition to its aforementioned contributions, the book directly and implicitly pro-
vides interesting ideas for future research. Among these several stand out. A more com-
prehensive analysis than attempted by White in this book, comparing the activism of the
youth in the 1960s and 1970s with the Gezi protesters in 2013 is the first that comes to
mind. Likewise, a comparative analysis of the student movement in Turkey as covered in
this volume with similar movements in other countries, most notably those in W. Europe
and North America deserves increased attention of social scientists. The role of the United
States in the three military interventions in Turkey in 1960, 1971, and 1980 referred to in
this book requires further research. Likewise, subjects such as the sources and evolution of
the Alevi-Sunni cleavage and the link between Aleviness and the leftist world view merit
more attention by social scientists. The cultural factors behind the question of how a deeply
polarized society in the 1970s could rapidly exhibit a united front in the face of the Turkish
military intervention in Cyprus in 1974 and the subsequent American arms embargo may
be another interesting topic for future research.

The important contributions of the book as outlined above were accompanied by a num-
ber of minor errors and shortcomings in this otherwise carefully edited book. The name of
the third revolutionary activist who was executed on 6 May, 1972 was Yusuf and not Besir
(p.52). When CKMP was renamed in 1969, the new name in Turkish became Milliyetci
Hareket Partisi, and not Milliyet¢i Halk Partisi (p.137). Military intervention in 1971 was
a heavy-handed one and had far-reaching consequences but was not a military coup per se
(p-309) as the army was behind the scenes dictating the course of events to a civilian go-
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vernment, whilst keeping political parties intact and the parliament open. Kizilcahamam is
not a village of Ankara (p.197) but a small town within the Ankara administrative division.
It must be pointed out that, in contrast to its meaning in the United States, the term colle-
ge in Turkish usage (p.217 and p. 267, for example) has referred to fee-paying secondary
schools in which the curriculum was in a foreign language, usually English. Is Bank is not
state-owned (p.72) but is a private commercial bank. Reference to the extreme nationalist
movement in the 1960s and 1970s as “fascist” and the widespread civil disorder during the
same period as “civil war” could have been more appropriately expressed as “fascist-like”
and “widespread fighting with heavy casualties between right-wing and left-wing youth
groups’, respectively. The political science department at the Ankara University” (p.232)
should read as Faculty of Political Sciences at Ankara University. English translation of
Leyla Erbil's book should read “A Strange Woman” (p.292). Finally, although the title of
the book indicates coverage of the 1960s, there is a great deal in it on the 1970s. Moreover,
according to most observers, including the present reviewer, 1970s would deserve the word
“turmoil” much more than the 1960s, a decade characterized also by favourable events
such as the emergence of a degree of political liberalization under the spurt of the liberal
1961 constitution.

In extending their analysis back to the 1950s, no mention is made by authors of the
growing authoritarianism of the government in the second half of that decade. Talking of
“turmoil” in the 1960s, one would have expected some coverage of the two important coup
attempts on 22 February 1962 and 20-21 May 1963. I find myself in agreement with the
view of one of the authors (Bozarslan) that the left-wing movements in Turkey were not
receiving any support from the Soviet Union (p.128) but think this view should be quali-
fied by the fact that there were a number of pro-Soviet front organizations in Turkey and
abroad, especially among Turkish workers and students.

Keyder’s treatment of the occupation of state lands by rural-urban migrants and bu-
ilding houses on them gives the impression that the movement took oft despite public
authorities’ strict control of this process whilst my reading of it is that the populist gover-
nments, after turning a blind eye to this process earlier on, started to control this process
at a much later stage when the growth of cities made urban land more valuable as a source
of rent. The treatment of the twin and mutually reinforcing processes of gecokondulasma
and migration could have been accompanied by a much more detailed discussion of their
labour market implications, in particular the emergence of a large and growing informal
sector and rising unemployment.

More space should have been devoted to TIP, in particular the split in the party in the
second half of the 1960s and the role of its loss of power and influence on the leftist mo-
vement taking a violent turn. Likewise, in a book dealing with various aspects of Turkish
society in the 1960s and the 1970s one would have expected frequent references to Turkish
labour migration to Western Europe which has had profound effects on the Turkish eco-
nomy through workers’ remittances and no doubt also on social life through permanent
returnees and short-term visitors.
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There are a number of unsubstantiated as well as highly controversial statements in the
book which also need to be pointed out. It is true that 1970s witnessed a sharp division
in society extending to public employees such as teachers and the police force, but this
reviewer finds himself in disagreement with the statement that the “army itself was split”
(p.310). I also disagree with the view that big industrialists began to advocate export-orien-
ted policies in the 1970s (p.43).

While welcoming the development of “counter-hegemonic” interpretations of historical
events, this reviewer finds himself in disagreement with two issues raised in the book.
There are many references in the book to Kemalism, all of which invariably representing
its critical treatment. Like all other ideologies Kemalism should not be immune from cri-
ticism as long as it is the product of an objective assessment and is not preconceived. This
reviewer finds the reference to the statement that Kemalism along with Islam and leftist
ideology was “a source of women’s oppression in Turkey” (p.232) unjustified not least be-
cause a modern Civil Code was adopted in 1926, womens right to vote came into force in
1934, much earlier than some of the European countries and much emphasis was put on
female education in the early Republican period. Likewise, Bozarslan’s assertion that Ke-
malism was “widely inspired by the Italian fascism” (p.120) somehow ignores the fact that
in terms of its sources of inspiration the same could be said, for example, of Switzerland
(Civil Code), the Soviet Union (etatist economic policies) and even France (secularism).
Atatiirkist (p.106 and p.140) and Atatiirkism (p.140) are other concepts used in the book.
The readers will be eager to know the difference between the latter and Kemalism. I can
only offer, at the expense of overgeneralizing, the explanation that Kemalism refers by and
large to negative critical assessments by some academic writers and intellectuals while Ata-
tiirkism is the favourable usage by major sections of the population

Finally, almost all Turkish people will find one of the author’s reference (Bozarslan,
p-118) to the tragic events of 1915 as “Armenian genocide” highly offensive. This subject
needs to be objectively explored in depth before a firm judgment is passed on it. The fol-
lowing aspects of this event should be taken into consideration in this respect. The Ana-
tolian ethnic populations, including Turks and Armenians have for many years lived in
piece in the same provinces with good neighbourly relations. The tragic events took place
in the middle of a major war when the Ottoman Empire was fighting on several fronts. The
Armenian population showed increasing secessionist tendencies and some inclination to
collaborate with the “enemy”. There was heavy fighting between the two sides resulting in
many Turkish and Armenian casualties. From a humanistic perspective, the decision to
relocate the Armenian population from the sensitive war zones was a highly ill-conceived
one which led to the tragic loss of thousands of Armenian lives. This reviewer for one, like
millions of his compatriots, deeply sympathizes with Armenians across the border for the
painful and tragic events their forefathers went through. He regards this as a big loss not
only for its human aspects but also as a loss for Turkey’s economic and cultural life, depri-
ving Anatolia, in the absence of its Armenian population, of a much livelier and colourful
social life. But at the same time he objects his country and people to be called genocider
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not least because some of his forefathers’ misjudgement had also been responsible for the
death by freezing of thousands of their own Ottoman soldiers in Sarikamis shortly before
the Armenian tragedy. This reviewer, for one has heard his mother mention on many oc-
casions their Armenian neighbours with affection and how they developed a solidarity to
protect each other against the atrocities of the fighting gangs from both sides. Emphasizing
the view that genocide should involve a deliberate decision to kill on a massive scale, this
reviewer calls for an objective study of the subject by an international tribunal of historians
and political scientists before one or the other verdict is readily taken as an historical fact.

The book under review provides an in-depth historical analysis of social change in the
1960s and beyond from an interdisciplinary perspective shifting the focus of analysis from
industrial economy and the layers of state structures and institutions of previous studies to
the level of society. It covers a wide field encompassing the emergence and radicalization of
left-wing and right-wing positions, ethnic, religious, student, and working class activism at
the political level as well as the interaction between social and cultural change. The volume
is an important contribution to social science literature on a very interesting period of Tur-
kish history. It will deeply enhance our knowledge of developments during this period, un-
covering the crucial factors behind certain events hitherto inadequately explored. Readers
of the book will get a more comprehensive picture of the period, especially if read together
with Barbaros and Ziircher (2013) in Turkish, covering a similar ground.
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« Yazinin bashg:

e Yazinin JEL siniflandirma kodu

« Yazarin adi soyadi, unvani

« Yazarin bagl bulunduklari kurum (béliim, birim)

« Yazarin kisa 6zge¢misi

« Yazarin agik ve glincel posta adresi, telefon/faks numarasi ile e-posta adresi




4. Yazinin birinci sayfasinda Ingilizce ve Tiirkge bashk, makalenin yiiz kelimeyi gegmeyecek
sekilde hazirlanmis Ingilizce ve Tiirkge 6zeti, anahtar sézciikler yer almalidir.

5. Yazlar, Microsoft Word ortaminda Times New Roman yaz tipinde, 12 punto ile ve ¢ift
aralikla yazilmalidir.

6. Basilan makaledeki imla ve noktalama hatalarindan yazarlar sorumludur. Bu nedenle,
gereken kontroller yapilmis olmalidir.

7. Biitiin tablolar ve grafikler, ayr1 olarak Microsoft Excel sayfalarda yer almalidir. Tablo ve
sekillere baglik ve sira numarasi verilmelidir.

8. Dergimize gonderilecek makalelerde kaynak gosterme konusunda APA sistemi
benimsenmistir.

Ornekler:

« Kitaplarda:

Metin iginde: (Yeldan, 2009)
Eserin, kaynaklarda yazimi su sekilde olmalidur:
Yeldan, E. (2009). The economics of growth and distribution (5. bs.). Ankara: Efil Yayievi.

» Makalelerde:

Metin iginde: (Akyiiz, 2009, s. 92-93)
Makalenin kaynaklarda yazimi su sekilde olmalidir:

Kalaycioglu, E. (2019). Popiilizm(ler) ve Temsili-Liberal Demokrasinin Bunalimlari, EfilJournal,

Cilt 2, Say1 8, 8-28.
o Tezlerde:

Metin iginde: (Biiyiikyazici, 2012)

Tezin, kaynaklarda yazimi su sekilde olmalidir:

Biiytikyazici, D. (2016). Kiiltiir ve sanat ekonomisinde piyasa mekanizmasimn etkinsizligi: Gosteri

10.

11.
12.

13.

sanatlar1 perspektifinden Tiirkiye 6rnegi. Yayimlanmamis doktora tezi, Istanbul Universitesi,
Istanbul.

Kullanilan biitiin kaynaklar, makalenin sonunda “Kaynaklar” ad1 altinda verilmelidir.
Tablo ve Sekiller:
a. Tablo numaralari ve agiklamalar: tablonun iistiinde
Tablo I: .........
seklinde, 10 punto ile yazilmali ve ortalanmalidur.
b. Tablo igi metinler 9 punto ile, satir aralig: tek, paragraf aralig1 0 nk olmalidur.
c. Tablo sayfaya ortalanmalidir.
d. Sekil numaralari ve agiklamalar seklin altinda

bigiminde 10 punto ile yazilmali ve ortalanmalidir.
e. Sekil, sayfaya ortalanmalidir.
Bu ilkelere uymayan makaleler kesinlikle degerlendirilmeye alinmayacaktir.

Yazilarin ilk gonderiminde editor degerlendirmesinden sonra hakem degerlendirmesi igin 1
ay, revizyon igin 1 ay siire ongoriilmektedir.

Efil Ekonomi Aragtirmalar1 Dergisi, gonderilen makaleleri yayimlayip yayimlamama, gerekli
gordiigii durumlarda makaleler tizerinde diizeltmeler yapma hakkina sahiptir. Gonderilen
yazilarin yayimlanma hakk: dergi yonetimine aittir. Dergide yayimlanmus bir yazinin hukuki
sorumlulugu ise yazarina aittir ve dergiyi baglamaz. Dergide yayimlanan yazilar, dergi
yonetimin yazili izni olmadan higbir sekilde ¢ogaltilamaz ve bagka bir yerde (matbu olarak
veya internet ortaminda) tekrar yayimlanamaz. Dergiye makale gonderen yazar, bu ilkeleri
kabul etmis sayilir.
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Submission

1. To send your article, you can use the SUBMIT tab in our website or you can send your article
directly to info@efiljournal.com.

Articles must be unpublished and they cannot be sent to another journal at the same time.
Articles must be max. 30 pages.
There should be “Introduction” section and the titles should be numbered.

Process

1. In Efil Journal of Economic Research the author’s and the referee’s name are mutually kept
confidential.

2. Allarticles sent to the journal are pre-evaluated by the editors first. Articles that do not comply
with the terms of content can be rejected by the editors without being sent to the referee.

3. The articles submitted to the journal will be reviewed by two referees if they are deemed
worthy to be sent to the referees by the editors.

4. 'The referee evaluates the article in terms of conformity to the article preparation rules,
scientific contribution, the way in which the problem is handled, the method used in the
research, the use of the literature and other elements they found important, and then submits
the form to the editors.

5. The editor sends the evaluation result of the referee to the writer.

6. After the author completes the corrections requested by the referee within the time specified
by the editor, the article issent to the referee again.

7. 'The final evaluation for the article that the referee finds appropriate is made by the editors.

8. Thearticle that is decided to be published is queued and final decision is notified to author’s.

9. Case studies, reports, criticism and commentary on a previously written articles, answers
to answers and responses, book promotions and criticisms, publication announcements,
conferences and congresses have the possibility to be published in the journal. The decision
here belongs to the editors.

10. The maximum evaluation period of the article is 90 days.

11. You will be informed about the evaluating process of the article.

12. The result of the evaluation will be reported to the author by e-mail.

13. Five free printed copies of the journal will be sent to the author whose article is approved and

going to be published in the journal.

Grammar Rules

The language of the article should be in English or in Turkish.

It should be stated as a footnote in the first page if the article was prepared by the notices
presented in the scientific meetings or as master, PhD work.

Information belonging to author’s of the article should be written on a seperate page and
should include:

« The title of the article

» JEL code of the article

o Author’s full name, surname and degree/title

o Author’s institution (Department, unit)

« Author’s brief CV

o Author’s full address, phone/fax number, e-mail




4. In the first page of the article the title in English and in Turkish (if known), max. 100 words
of abstract in English and in Turkish (if known), and keywords should be written.

5. The article should be written via Microsoft Word, with 12 type size and with double space.
6. Spelling and punctuation errors in the printed article belong to the author themselves.
7. All the tables and diagrams should separately be in Microsoft Excel. They all should be

enumerated.
8.  About the references/biblioghraphy we use APAS.
Examples:

o In the books:

In the text: (Yeldan, 2009)

In the references:

Yeldan, E. (2009). The economics of growth and distribution (5. bs.). Ankara: Efil Yaymevi.
o In the articles:

In the text: (Akytiz, 2009, s. 92-93)

In the references:

Kalaycioglu, E. (2019). Popiilizm(ler) ve Temsili-Liberal Demokrasinin Bunalimlari, EfilJournal,
Vol 2, Issue 8, 8-28.

o In thesis/papers:
In the text: (Biiytikyazici, 2012)
In the references:

Biiyiikyazici, D. (2016). Kiiltiir ve sanat ekonomisinde piyasa mekanizmasinin etkinsizligi: Gosteri
sanatlar perspektifinden Tiirkiye drnegi. Yayimlanmamius doktora tezi, Istanbul Universitesi,
Istanbul.

9.  All the references used should be stated under “Bibliography”, at the end of the article.
10. Tables and Diagrams:

a. Table numbers and statements should be written on the top of the table,
with 10 type size and should be centered.

Table 1: ......
b. Texts inside the table should be written with 9 type size, single row pitch,
0 paragraph pitch.
c. Tables should be centered to the page.
d. Diagram numbers and statements should be written under the diagram
with 10 type size and centered to the page.
Diagram 1: .....
e. Diagrams should be centered to the page.
11. The articles not carrying these rules will not be taken under review.
12. After the editorial review, it is provided 1 month for the expert and 1 month for the revision.
13. Efil Journal of Economic Research has the rights whether to publish or not to publish and
to make corrections on the articles. The right to publish the articles belongs to the journal’s
management. The legal responsibility of the published article belongs to the author and isn’t
related to the journal. The articles published in the journal cannot be reproduced in any way
without the written consent of the journal management and cannot be reproduced elsewhere
(in print or on the internet). The author who submits article to the journal is deemed to have
accepted these principles.
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