Empirical reviews continue
Alnour et al. (2026) analysed the direct and spillover effects of institutional quality, measured by transparency (corruption perception), rule of law, and political stability, on life expectancy and average years of schooling across 42 African economies from 2012 to 2022. The techniques of spatial panel econometric models, comprising the Spatial Autoregressive Model, Spatial Durbin Model, and Spatial Error Model, were used while controlling for GDP per capita and population growth. The authors found significant positive spatial autocorrelation in both outcomes (Moran’s I: 0.536 for life expectancy; 0.469 for schooling). Regarding life expectancy, institutional quality (especially the rule of law) shows strong, positive direct and spillover effects, enhanced by regional GDP and population dynamics, suggesting that improvements in governance in a country promote health outcomes in neighbouring countries through policy diffusion and cross-border cooperation. Also, educational attainment exhibits no significant spillovers, with domestic GDP, the rule of law, and population primarily influencing it, indicating fragmented regional educational systems.

Amidi and Fagheh Majidi (2020) employed a dynamic spatial panel model to examine the impact of geographic proximity on economic growth and the spatial effect on trade. They observed that spatial dependence is one of the primary factors influencing economic growth. However, two crucial factors that affect spatial dependence are bilateral trade flow and geographic location. 
Batool & Bhatti (2021) investigated the interactive role of monetary and fiscal policies in stimulating economic growth inclusiveness. Based on a panel of 51 developing economies from 1995 to 2017, the authors observed that both expansionary monetary and fiscal policies have an influence on economic inclusiveness in the developing region. Moreover, they found that increased expenditures in developing economies are a frontline factor in debt crises, which influences economic inclusiveness and decreases the effectiveness of monetary policy.
Nguyen (2025) analysed the determinants of economic growth by examining the divergent effects of eight macroeconomic factors on economic growth in mid- and low-income economies, using a method of moment quantile regression and a non-parametric approach with quantile regression. The author found that macroeconomic factors exert a heterogeneous effect on economic growth. The roles of foreign direct investment, institutional quality, and human capital are more relevant in economies with low economic growth. At the same time, the negative impacts of trade openness on economic growth also appear stronger in such economies.
Arezki and Liu (2020) investigated cross-country aggregates and observed that spillovers from Ems have risen over time as the economies have become more integrated into the global economy; nevertheless, they remain significantly smaller than those from advanced economies (AEs). Considerable spillover effects are recorded in Asian economies relative to countries having weaker trade links (Duval et al., 2014).
Dabla-Norris et al. (2015) show increasing linkages between major Ems and low-income countries (LICs), mainly transmitted via terms-of-trade and demand shocks. According to Haining (2001), spillover effects are among the causes of spatial autocorrelation. Given the era of trade and globalisation, it is apparent that regions are not independent of one another, and economic activities in one region may influence those in other regions (Dizioli et al., 2016; Anselin & Griffith, 1988).
Table 1: Cross - sectional Dependence Test
Average correlation coefficients & Pesaran (2004) CD test
	Variable
	CD-test
	p-value
	Corr
	abs(corr)

	lgdpc
	47.52
	0.000
	0.758
	0.762

	llbf
	49.18
	0.000
	0.784
	0.808

	inf
	11.73
	0.000
	0.187
	0.331

	gne
	1.76
	0.078
	0.028
	0.367

	mva
	15.39
	0.000
	0.254
	0.561

	ge
	4.44
	0.000
	 0.071
	0.451

	gcf
	9.04
	0.000
	0.144
	0.346

	rq
	1.01
	0.313
	0.016
	0.427

	afp
	17.42
	0.000
	0.306
	0.499

	neer
	-0.05
	0.961
	-0.001
	0.522

	gfce
	22.52
	0.000
	0.365
	0.432

	hcg
	29.84
	0.000
	0.485
	0.711


Notes: Under the null hypothesis of cross-section independence CD ~ N(0,1)
Source: Author’s computation from Stata 19.5
Panel Unit Root Tests
The panel unit root tests were examined based on Maddala & Wu (1999) Panel Unit Root test (MW) and Pesaran (2007) Panel Unit Root test (CIPS). The results are presented in Table 2, which shows a mixed order of integration. In addition, the unit roots in either category were examined based on a lag of 0 to 3. However, a lag of zero was arbitrarily assumed for the selection of stationarity tests in both instances. Moreover, the Pesaran (2007) test is more reliable than the Maddala & Wu (1999) Panel Unit Root test due to its ability to internalise cross-sectional dependence, which is evident given the flurry of significant Cross-sectional dependence. While all the variables were entered into the spatial models in their level forms, the panel unit root tests imply that variables that exceed first-order integration is not used.




Table 2: Reporting at lags (0) for panel unit root.	
Maddala and Wu (1999) Panel Unit Root test (MW) and Pesaran (2007) Panel Unit Root test (CIPS)
	Without Trend
	With Trend

	Variable
	MWI(0)
	MW I(1)
	CIPS I(0)
	CIPS I(1)
	MWI(0)
	MWI(1)
	CIPSI(0)
	CIPSI(1)

	lgdpc
	154.588***(0.000)
	
	
	-9.343***(0.000)
	64.434***(0.005)
	
	
	-8.073***(0.000)

	llbf
	
	290.704***(0.000)
	
	-8.622***(0.000)
	
	262.651***(0.000)
	
	-7.979***(0.000)

	inf
	132.910***(0.000)
	
	-5.605***(0.000)
	
	117.674***(0.000)
	
	-7.268***(0.000)
	

	gne
	66.488***(0.003)
	
	-2.969***(0.001)
	
	
	274.606***(0.000)
	-2.228**(0.013)
	

	mva
	66.947***(0.003)
	
	
	-11.165***(0.000)
	
	282.864***(0.000)
	
	-9.501***(0.000)

	ge
	
	501.135***(0.000)
	
	-14.441***(0.000)
	
	464.601***(0.000)
	-2.344**(0.010)
	

	gcf
	73.449***(0.000)
	
	
	-9.343***(0.000)
	55.215**(0.035)
	
	-2.590***(0.005)
	

	rq
	93.053***(0.000)
	
	
	-12.013***(0.000)
	64.257***(0.005)
	
	
	-10.218***(0.000)

	afp
	64.864***(0.004)
	
	-3.537***(0.000)
	
	65.592***(0.004)
	
	-1.993**(0.023)
	

	neer
	
	303.387***(0.000)
	-2.437***(0.007)
	
	
	247.365***(0.000)
	
	-9.137***(0.000)

	gfce
	55.399**(0.034)
	
	
	-7.788***(0.000)
	
	241.397***(0.000)
	
	-5.856***(0.000)

	hcg
	
	332.083***(0.000)
	
	-12.728***(0.000)
	
	262.516***(0.000)
	
	-11.849***(0.000)


Source: Author’s computation from Stata 19.5       Nota Bene (NB): *** p<0.01, ** p<0.05




Summary Statistics
Table 3 shows an overall minimum of -16.559 (inf) and an overall maximum of 207.605. However, the following explanations consider the major variables as specified by the theoretical model of equation 4. GDP per capita has an average of 4.196 and is negatively skewed with a value of -0.792, while the kurtosis is 2.877, approximately 3, corroborating symmetry. Furthermore, the labour force has a mean of 7.693 and a positive skewness of 0.918. The kurtosis of 3.261 is approximately normal. Therefore, the distribution of the labour force is relatively normally distributed. Moreover, gross capital formation has an average of 24.704, a kurtosis of 3.761, and a skewness of 1.03, thereby violating normality. Furthermore, current health expenditure has an average of 7.874, a skewness of 0.476, and a kurtosis of 2.969, which approximates 0 and 3, respectively. Therefore, its distribution is normally distributed.
Table 3: Descriptive Statistics
	 Variables
	 Obs
	 Mean
	 Std. Dev.
	 Min
	 Max
	 p1
	 p99
	 Skew.
	 Kurt.

	 lgdpc
	437
	4.196
	.486
	2.671
	4.927
	2.904
	4.836
	-.792
	2.877

	 llbf
	437
	7.693
	.494
	6.735
	8.893
	6.849
	8.892
	.918
	3.261

	 inf
	437
	6.905
	15.15
	-16.559
	207.605
	-2.262
	68.28
	7.907
	88.233

	 gne
	437
	98.562
	5.388
	67.853
	107.573
	73.813
	105.692
	-2.311
	11.407

	 mva
	428
	15.962
	5.925
	5.269
	31.995
	5.452
	31.617
	.735
	3.054

	 ge
	437
	64.72
	16.14
	33.675
	91.938
	35.619
	89.558
	.083
	1.564

	 gcf
	437
	24.704
	6.864
	10.854
	46.27
	14.147
	45.312
	1.03
	3.761

	 rq
	437
	64.531
	12.715
	38.014
	86.463
	40.843
	84.706
	.053
	1.656

	 afp
	361
	.996
	.783
	.292
	3.959
	.309
	3.395
	1.414
	4.081

	 neer
	437
	91.348
	24.225
	.517
	147.165
	5.495
	138.321
	-1.12
	5.453

	 gfce
	428
	17.031
	4.146
	7.257
	28.915
	8.11
	24.84
	-.341
	2.525

	 hcg
	424
	7.874
	3.316
	1.981
	18.516
	2.548
	16.638
	.476
	2.969

	


Source: Author’s computation from Stata 19.5
Macroeconomic trends
Figure 1 provides a pictorial view of GDP per capita and the macroeconomic policy levers, using 2002 as the base year. Argentina has consistently experienced rapid absolute change in inflation, while living standards have increased moderately. In addition, the absolute increase in government final consumption expenditure rose moderately before declining. The contractionary policies would be to stem the worsening tide of inflation.  In another vein, Indonesia and Russia experienced mild fluctuations in absolute changes in inflation rates around the baseline, while government expenditure increased moderately in Indonesia before subsequently declining; that of Russia hovered around the baseline. Living standards remained relatively stable around the baseline in Indonesia, but in Russia, they fluctuated upward. Similarly, the absolute change in Mexico's inflation rate is stable around the baseline. A contrasting situation is that of Turkey, which initially experienced a sustained decline in inflation for some years, but later increased and then declined again. In another development, Saudi Arabia's absolute change in inflation rates oscillates around the baseline over time. Moreover, the absolute change in inflation rates in South Africa, runs entirely in the negative quadrant and is relatively stable, while the absolute change in GDP per capita is moderately positive around the baseline and government final consumption expenditure increased but later decreased. Across other countries, the absolute change in inflation rates is very low relative to the baseline.
Australia, Canada, Germany, France, the United Kingdom, Italy, Korea, and Saudi Arabia had a fluctuating upward trend in living standards. That of the United States trended upward with only a very slight fluctuation. Moreover, China experienced a stable, upward trend in the absolute change in living standards. Other countries, such as Brazil and Turkey, had a moderate absolute increase in living standards, but Mexico's is low, near the baseline. Government final consumption expenditure trended upward in Korea, Japan, and Australia, while Brazil, Canada, China, Germany, France, Italy, Turkey, and the United States had absolute changes around the base year. South Africa had a mild absolute increase in government consumption expenditure, while Saudi Arabia had a fluctuating absolute change in government consumption expenditure mostly below the baseline. That of the United Kingdom fluctuated mildly above the baseline.


[image: ]
Figure 1: The rate of change of living standards and the macroeconomic policy
Source: Author’s computation from Stata 19.5
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